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Fig. S1 (a) A TEM image, (b) HR-TEM image, and (c) SAED pattern of the ZnO NR.
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* Wt% of ZIF-8 = 100 (%) x 227.58 / (227.58 + 7.87 x 81.38) = 26.2 wt%,
Wt% of ZnO = 100 - wt% of ZIF-8 = 73.8 wt%

Fig. S2 SEM-EDX spectrum of the 50-ZnO@ZIF-8 NRs.
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Fig. S3 (a) Narrow N1s XPS spectrum of the ZnO@ZIF-8 NRs.
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Fig. S4 (a) K-M function spectrum of the bare ZIF-8 film and (b) its corresponding Tauc plot.

Growth of ZIF-8 film on Si substrate

An n* Si substrate was cleaned with acetone, isopropyl alcohol and DI in sequence and
subjected to UV-ozone treatment. The substrate was dipped into a 50 ml of methanolic solution
containing 12.5 mM of Zn(NOs),6H,0 and 25 mM of Hmim for 30 min. After completing the
reaction, the sample was washed with methanol and blow-dried with a nitrogen gun. This process was
repeated 7 times to have 600 nm-thick ZIF-8 film. The sample was annealed at 200 °C for 1 hr under

air atmosphere to vaporize the methanol captured within the micropores of ZIF-8 film.
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Fig. S5 (a) UV-Visible reflectance spectrum of 30 nm-thick Au (30 nm) on a Si substrate.



1E-02
2 g1E-03
4.0m Srea
o Sie0s 2
:S:S.Om- 3 . <
c 1E-07 = 1E-10
gZ.Om- k Voltage (4) 7 g 2.0m - : 4-:-;{,&35;“‘? T4 ‘j"
= S
O 1.0m - O 1.0m-
0.0 B 0.0{=—
= ~ "Reverse bias Forward bias Reverse bias Forward bias
-1.0m T T -1.0m T T T T T T T T T
-2 -1 0 1 5 4 -3 -2 1 0 1 2 3 4 5
Voltage (V) Voltage (V)

Fig S6 SEM images of the top Au electrode deposited on the (a) ZnO NRs and (b) PMMA-ZnO

NRs. I-V curves (inset: log scale) of the (¢) ZnO NRs and (d) PMMA-ZnO NRs PDs in dark and

under illumination of 365 nm (irradiance of 1 mWecm2).



Fig. S7 SEM images of the top electrode deposited on the (a) 5-ZnO@ZIF-8 NRs and (b) 20-

ZnO@ZIF-8 NRs
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Fig. S8 Reliability test; photoresponses of three different ZnO@ZIF-8 NRs PDs under an irradiance

of 0.5 mW cm™.
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Fig. S9 Stability test; photoresponse of the fresh ZnO@ZIF-8 NRs PD and after 4 months storage in

air under repeated illumination cycles (irradiance of 0.5 mW cm, 20 sec on and 30 sec off).
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Fig. S10 (a) PL spectra of the ZnO NRs and ZnO@ZIF-8 NRs with and without 0.5 nm-thick Au film
under 325 nm laser exposure. (b) UV-Visible reflectance spectra of a Si wafer with and without the

0.5 nm-thick Au film.



Table S1 Previously reported ZnO based-UV photodetectors and their PD performances

Photodetector  Synthesis e DVaouree RSy REROWNY Ref.
ZnO film Sol-gel Parallel 350 69/120 0.028 S1
BiOCl/ZnO Sol-gel Parallel 350 26/11.2 0.18 S1
Upchgious  Flame Py Pparallel 370 250/150 13 48
ZnO nanorod Hydrothermal Parallel 365 100/120 - S2
ZnO nanorod Hydrothermal Parallel 370 - 86 S3
ZnO nanofiber  Electospinning Parallel 360 31/30 - S4
siogdoped - Electospinning  Parallel 360 6.6/3.0 - sS4
Zn0O nanorod Hydrothermal Vertical 365 4/230 4800 19
an i‘gg/p— Hydrothermal  Vertical 370 0.022/0.033 0.6 S5
Z%gr%rzoldl:s-g Hydrothermal Vertical ;ZZ 1.4/1.6 ;Zj This work
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