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Fig. 1. (a) Schematic structure of micro-LED array; (b) SEM image of 10 pm micro-LED array surface.
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Fig. 2. (a) The I-V and (b) light output power density-current density characteristics of 6 pm arrays of samples A and B.
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Table 1.  The photoelectric properties of 6 pm micro-LED array.
B TAERE(20 mA)/V SR H (-5 V)/A ek B (2264 A /em 2)/W-cm 2
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Fig. 3. Comparison of (a) reverse leakage current and (b) light output density between implanted isolated micro-LED devices and

mesa etching devices.
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Fig. 4. The relationship between damage and implantation

depth of F ion with different implantation energies with

SRIM simulation.
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Fig. 5. Schematic of CTLM test.
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Fig. 6. The CTLM linear fitting curve at (a) the implanta-
tion energy of 50 keV and (b) 50/100 keV.
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Fig. 7. I-V characteristics of the different emission aperture

arrays.
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Fig. 8. Light-emitting aperture arrays of (a) 6 pm, (b) 8 pm,
and (c)10 pm at 20 mA.
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Table 2. The actual emission condition of single light-emitting aperture in sample B.
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Abstract

Compared with conventional light-emitting diode (LED), micro-LED has excellent photo-electric properties
such as high current density, light output power density, light response frequency. It has widespread application
prospects in the field of light display, optical tweezers, and visible light communication. However, dry etching
inevitably leads the sidewall to be damaged, which results in the degradation of device properties. In this letter,
a micro-LED array device based on F ions implantation isolation technology is presented to avoid damaging the
sidewall. We systemically investigate the influence of fluorine ion implantation energy and light-emitting
apertures on the photoelectric properties of the micro-LED array device by testing the current-voltage
characteristic and light output power. The investigation results show that comparing with F ion 50 keV single
implantation device, the reverse leakage of 50/100 keV double implantation device decreases by 8.4 times and
the optical output density increases by 1.3 times. When the light-emitting apertures are different (6, 8, 10 pm
respectively), the reverse leakage current remains constant, and the forward operating voltage decreasesfrom
3.3 Vto 3.1 V and to 2.9 V with the increase of the aperture. Besides, the available area ratio, i.e. the ratio of
actual light-emitting area to device area of single micro-LED with different light-emitting apertures are 85%,
87%, and 92%, respectively. The electrical isolation of the micro-LED array is realized by ion implantation
isolation technology, and the micro-LED has some advantages over the conventional mesa etching micro-LED
device, such as low reverse leakage current density, high optical output power density, and high effective light-

emitting area ratio.

Keywords: micro-light-emitting diode, ion implantation isolation, implantation energy, emission aperture
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