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Figure S1. Light emission images of NUV LEDs: (a) “Mesh” and (b) “GR on Mesh”.

(c) Sectional light intensity versus the distance shown in (a) and (b).

In order to identify how much the light intensity differs depending on the
graphene layer, we investigated the local light emission images of NUV LEDs with
“Mesh” and “GR on Mesh,” as shown in Figure S1(a) and (b). We firstly selected the
local regions in the NUV LEDs, as indicated as white-dotted arrows, set start points as
0 um and end points as 120 um, and obtained the light intensity versus the distance
from the start points to the end points by image processing using MATLAB software.
As can be seen in Figure S1(c), we were able to observe V-shaped dim areas along the
metal mesh. Furthermore, although the light intensity in “Mesh” was greatly reduced
from the V-shaped dim area, that in “GR on Mesh” showed as more uniform, even away

from the V-shaped dim area.



(a) GRon Mesh (b) Mesh on GR

Figure S2. SEM images depending on the different locations of a graphene layer: (a) a
graphene layer on 150-nm-thick Ag mesh (“GR on Mesh”) and (b) 150-nm-thick Ag

mesh on a graphene layer (“Mesh on GR”).
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Figure S3. Resistance values obtained through transfer length method (TLM) for

“ITO”, “Ag”, and depending on the different locations of a graphene layer.

Table S1. Specific contact resistances and contact resistances for “ITO”, “Ag”, and

depending on the different locations of a graphene layer.

Contact resistance

Types Specific contact resistance (Q-cmz) (kQ)
ITO 0.14 5.1
Ag 0.53 12

GR on Ag 0.81 14.3

Agon GR 1.23 27.3
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Figure S4. Results of work function measured by ultraviolet photoelectron
spectroscopy for a 150-nm-thick ITO layer (“ITO”), a graphene layer (“GR”), and a

150-nm-thick Ag layer (“Ag”), respectively.
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Figure S5. Resistance values obtained through transfer length method (TLM) for

metal-doped graphene.

Table S2. Specific contact resistance and contact resistance values for metal-doped

graphene.
Types Specific contact resistance (Q-cmz) Contac(tkr;gistance
Ag doping 0.39 113
Ni doping 1.1 213
Au doping 0.08 56
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Figure S6. Optical and electrical properties of metal mesh/metal-doped graphene

hybrid films: (a) transmittance values and (b) sheet resistance values.



