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Micro-led arrays:a tool for two-
dimensional neuron stimulation
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Figure 4. Microscope setup for photo-uncaging experiment.

Photostimulation of ChR2 transfected neuron using micro-LED array. (a) Somatic pulsed
illumination result in corresponding spike train. (b) lllumination with neighbouring stripes has
little effect on cell depolarization.
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Fig 3. Experimentally measured EL spectra of flexible micro-LEDs at 1 mA with substrate
bending radnt of infimity, 6 mm, and 3 mm, respectively. Inset: optical images of probing 2
flexible micro-LED pixel under a bending radius 3 mm. The pixel size is 140 pm.

Flexible micro-LEDs mesas

Fig. 1. In the left frame are illustrations of processing steps for fabncating flexible micro-
LEDs. In the night frame are the microphotographs of flexible micro-LEDs during fabrication
Bottom: etched flexible micro-LED mesas. Middle: pattemned SUS as the isolation layer for p- Wr—r——————————
pad and n-pad. Top: deposited TVAITV/Au to form interconnected electrodes of flexible

micro-LEDs armay. The flexible micro-LED pixel size is 140 ym _ 250 8
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Fig 5. (a) Typical optical image of probing interconnected flexible micro-LED pixels on a
column with a bending radius 12 mm. Light emission of (b) a row and (c) a 4 * 4 army of
flexible micro-LEDs. (d) Enlarged image of the interconnected metal track on a flexible micro-
LED. The flexible micro-LED pixel size is 140 pm.

Fig. 4. LI charactenstics of a typical flexible micro-LED on a column with a bending radius &
mm. Inset: light output power at 3 mA for 6 randomly picked pixels.
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Figure2.7(a) Schematic illustration of the representative
micro-ILED with ohmic metal contacts that is transfer
printed on a foreign substrate. (b) Microscope image of a set
of micro-ILED with ohmic metal contacts corresponding to
Fig.  2.7(a).Current-voltage  characteristics of 25
representative devices before undercut etching on the GaAs
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before undercut etching on the GaAs wafer, and after transfer
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Figure 5.11 Photographs of an array of 4x6 p-ILEDs with graphene interconnects, with (top)
and without (bottom) extemal lighting. This device was formed on a glass substrate. The

photograph in the right frame highlights the high level of transparency that is possible with
graphene interconnects.
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Figure 6.6 (2) Schematic exploded view of the sensor/tube system. (b) Thin, molded
plasmonic crystal on a plastic substrate wrapped around a cylindrical support, showing colors
due to diffraction. (c) Atomic force microscope image of the surface of such a crystal. (d)
Normal incidence transmission spectra collected with a commercial spectrometer over a range
of wavelengths relevant for illumination with red p-LEDs.
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Properties of Micro LED

Enhanced light extraction

Lower junction temperature

Improved heat distribution

Better current density distribution

Reduced efficiency due to non-radiative recombination
Induced by sidewall defects.
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Figure 2. SEM images of circle-shaped indium plate on
silicon CMOS driver after lift-off process (Left) and indium
SID 13 Digest, 44(1)838-841. balls after reflow process (Right).
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the QD lines without the PR mold for the microdisplay, which caused
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size and resolve the cross-talk effect.
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a) Top-view image of the micro-LED layout with the pitch

The cross-talk value of the previous design
is about 32.8%.

Fig. 4. Process flow of the full-color microdisplay. (a) The structure
of the micro-LED arrays. (b) Aligning the mold to the UV micro-LED
array. (c)—(e) Consequently jetting the RGB QQDs inside the mold win-

dow to form the full-color pixels.
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Fig. 6. (a) Microscope image of the full-color micro-LED after
jetted QDs in the PR mold. (b) The RGB pixel array observed by
fluorescence microscopy. (¢) The fluorescence microscopy image of

the jetted QD pixels without the PR mold.
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ALLOS Semiconductors ( =B )
200> 300 mm GaN-on-Si Micro LED &EI# 1T -

100 mm Total area is dx larger ) 200 mm

The larger wafer
yields 25 % more

usable chips for
the same cost!

10 stamps Haaris sren s B Ieai > 50 stamps
( Source : ALLOS Semiconductors )
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GaN-based Micro LEDs
e Same structure and dimension for RGB
e Blue LED + GB color convertors
e UV LED + RGB color convertors

(a) Blue

Green /\
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UV LEDs
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Power consumption can be 90% lower then LCD and up to
50% lower than OLED.

Better daylight viewing. (0-1050 nits)
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