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S1. Fourier transform infrared spectroscopy (FTIR) of C-doped ZnO QDs
In order to verify the surface termination, FTIR analysis was carried out on as-prepared samples
and the findings were compared to those pertaining to an aged sample, as shown in Figure S1.
FTIR spectra indicate that surface termination likely exists in the sample. FTIR spectra were
obtained by employing attenuated total reflectance mode (ATR) in the 500−4000 cm-1 wavelength
range. [1-3] We observed emergence of a broad band peak at 3200−3500 cm-1, which is attributed
to the presence of the hydroxyl on the material surface. Specifically, H-OH stretching contributes
to the peak at 3435 cm-1, while those noted at 3446 cm-1 and 3500 cm-1 correspond to the O-H
stretching mode. This broad peak is enhanced in the spectrum pertaining to the aged sample, which
was synthesized in ethanol, due to which –OH terminations gradually emerge at the particle surface
over time. The symmetric and asymmetric C-H stretching nodes of –CH2 group shown in Fig. S1
overlap with the broad signal pertaining to O-H group. The peaks located between 2800 cm-1 and
3000 cm-1 correspond to C-H stretching vibration of the alkane group. [1-3] A very pronounced
peak at 1586 cm-1 is attributed to symmetric stretching of C=O (-R), indicating that a Zncarboxylate termination is available on the surface of the nanocrystals. [1-3] The shape of the 1586
cm-1 peak changes due to ageing, which suggests that QD surfaces are gradually Zn-R terminated,
where R represents COO-, C=O, etc. Asymmetrical stretching of Zn carboxylate is also observed
at ~1630 cm-1. [1-3] The peaks located around 1454 cm-1 and 1384 cm-1 correspond to stretching
and wagging of CH2. [1-3] This result confirms the contribution of carbon-related components and
hydroxyl group on the surface of QDs. At the same time, FTIR spectrum suggests that QD surfacetermination is of the –R type, which prevents further oxidation of the core level of the QDs.
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Figure S1. Fourier transform infrared transmission signal of as-prepared ZnO QDs and QDs aged
in ethanol.
S2. Raman Spectrum of C-doped ZnO Quantum Dots
Figure S2 depicts the Raman spectra of C-doped ZnO quantum dots (QDs). All Raman
measurements were performed using WiTec Raman system, equipped with 532 nm laser source,
100× objective, and 600 lines/mm grating. ZnO QDs were drop-casted and dried on calcium
fluoride (CaF2) substrate. Various Raman measurements were performed at different locations.
The Raman spectra show a clear contribution of ZnO QDs, C-H vibration, and C-cluster. The sharp
peak at around 317 cm-1 is related to the Ca-F vibration of the substrate over which the ZnO QDs
sample was drop-casted. The peak at 438 cm-1 is attributed to the ZnO wurtzite structure,
specifically to the E2 (high) vibration mode of ZnO, as shown in Figure S2 a. [4-7] The second
peak observed at 566 cm-1 is attributed to the E1 (LO) ZnO nanostructure mode. [4-7] The peak
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corresponding to pure ZnO is attributed to the intrinsic defect states. [4-7] The peak located in the
lowering wavenumber is probably attributed to the Zn-C bonds. [6]

Figure S2. Raman spectrum of C-doped ZnO QDs. (a) Raman spectra originating from ZnO QDs
and (b) spectra showing presence of G and D band of carbon.
The existence of C-related Raman-active modes of graphitic (G) and defect (D) bands was
observed at 1350 cm-1 and 1600 cm-1, respectively, as shown in Figure S2 b. The presence of
Raman-active C-related modes confirms the existence of C-ZnO composite. [5] This observation
is also verified by the Fourier transform infrared spectroscopy (FTIR), discussed in the following
section.
S3. Particle size calculation from absorption measurements
We also estimated the size of QDs based on absorption measurements. The direct bandgap of
the ZnO bulk at pH 7.5 is 3.63 eV (Ebulk). By examining the absorption spectra of the sample,
average particle size can be estimated using the hyperbolic band model, as noted in Equation (1):
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where d is the nanoparticle diameter, m* is the effective mass of the sample (m* = 29.15×10−31
kg for ZnO), h is Planck's constant (6.626×10−34 J s) and EN denotes particle bandgap, which is
estimated at 5 eV from the Tauc plot. [8] Equation (1) yielded an average particle size of 4.6 nm,
which is close to the average particle size measured from the TEM images.
S4. Photodetector performance of Device 1 at high bias (>5V)
Figure S3 shows photo-response under pulsed DUV illumination at different bias voltages under
illumination of 224 nm (5.5 eV) pulsed laser with energy, which is well above the 4.9 eV bandgap
of the QDs. Photodetector responses obtained under different bias voltages revealed that, at lower
bias, the response is much more stable, as shown in Figure 5c. Under pulsed laser illumination, at
1 V, 2 V and 5 V bias, a very stable response over time is obtained. This stability does not persist
at higher bias voltages (> 5 V), as the transient photocurrent changes at different times, as shown
in Figure S3. At 2 V and 5 V, fast response (in ms) is observed, with higher responsivity (up to
~100 mA/W) compared to that measured at 1 V.
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Figure S3. Transient photo-response of Device 1.
Figure S4 shows the fitting of the decay time at different bias voltages for Device 1. The fitting
procedure adopted to measure the decay time is in line with that used by other authors. [9-13] The
decay curve has been fitted by exponential function Iph = A1*exp(-t/ τslow) + A2*exp(-t/ τfast) + Ioffset,
where Iph is the photo current, A1 and A2 are coefficients, t denotes the time, τslow and τfast are the
slow and fast respective time constants, and Ioffset is the current offset level. At 1 V bias, the
contribution from the slow (τslow) and the fast component (τfast) and the respective values of A1 and
A2 are comparable. However, at a higher bias voltage (Figure S4b), A2<<A1 indicates that the τfast
component dominates, due to which the decay time declines rapidly. The rise time corresponds to
the change in current from 0 to 100% and was calculated at 80 ms.
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Figure S4. The calculation of the rise time and the decay time of Device 1 at the applied bias of
(a) 1 V and (b) 2 V.
S4. Wavelength dependence of responsivity of the device
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Figure S5. Shows the wavelength dependence of the responsivity.
We have performed wavelength dependence of the responsivity on Device 2. We have used Xenon
lamp (AM 1.5G) and monochromator to perform the wavelength dependency. It can be noticed
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that the responsivity of the Device 2 drastically falls above 260 nm illumination. This confirms the
visible blindness of the device.
S5. Current-Voltage (IV) characteristics of the device 1
I−V characteristics of Device 1 are shown in Figure S6 under both dark and 224 nm illumination.
The I−V results seem to indicate semi-Ohmic characteristics under illumination, possibly
overcoming shallow Schottkey barrier with Ti electrodes.
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Figure S6. The I−V curve of Device 1 with and without CW 224 nm illumination was measured
by Kiethley 2400 sourcemeter. 1000 W Xenon (Newport 66923) white light source was coupled
with monochromator to produce 224 nm illumination, as our pulsed laser cannot be used for I−V
measurements.
S6: Stability of the device over long DUV exposure time
The photocurrent generation was measured by the Kiethley 2400 apparatus. A 1000 W Xenon
(Newport 66923) white light source was coupled with monochromator to produce 224 nm
continuous illumination. The device was exposed to DUV illumination for almost half an hour and
we could not see any significant changes over time, as shown in Figure S7. The change of the
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photocurrent over time remains lower than 0.5%. This experiment was carried out in ambient
conditions. The slight change in the photocurrent can be attributed to and the lamp’s illumination
stability.
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Figure S7. Photocurrent of the device 2 under 224 nm continuous illumination.
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