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Table S1. Properties of small molecule and polymer dyes identified as potential photosensitizing
agents for In,O; TFTs. Green colored font indicates possible suitability, whereas values in red
colored font fall outside of the desired criteria of i) absorption peak close to 565 nm, ii) LUMO > -

3.98 eV, iii) good solubility in inkjet-printable solvent.

Dye Absorption peak (nm) LUMO (eV) Solvents Solubility Ref
Rhodamine 6G 530 -3.14 Ethanol OK [1,2]
Phloxine B 550 -2.64 Ethanol OK [3]
Rhodamine B 554 -3.2 Water/ ethanol OK [4-7]
poly(3-hexyl(t}l)l;(;);)ene-Z,S-dlyl) 560 -3.2 1,2-dichlorobenzene OK [8,9]
Pthalocyanine (CuPc) 652,751 -3.1 Trichloromethane Poor [10-12]
Methylene blue 664 - Water OK [5,13]
p-Phenylenediamine (PPD) 240, 303 -2.16 Water OK [14]
Thieno|[3,4-b]-thiophene-co-
benzodithiophene (PTB7) 550 to 750 -2.76 Chlorobenzene OK [15,16]
Cyanine dye (Cy7-T) 840 -4.2 - - [17]
Carbazoles 450 -3.19 to -2.73 - - [18]
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Figure S1. Thermal gravimetric analysis in N, at 10 °C/minute ramp rate up to 300 °C for
rhodamine 6G (a), and 250 °C for phloxine B (b) at which point these temperatures were fixed for

60 minutes.



Table S2. Spin-coated samples for use in thin-film material characterization, showing constituent
materials and sequential processing steps from left to right. For FTIR, the signal obtained from the
sample in row one was used as a reference spectrum that was subtracted from FTIR spectra
obtained from samples in rows two to seven. For fluorescence measurements (FL), bare glass
substrate was used to generate a reference signal that was subtracted from all other FL

measurements. OP denotes optical profilometry for surface roughness.

Materials and processing Use

Glass Plasma  InyO; 1.5 krpm (130°C, 15 min / 300°C, 30 min) - - UV-Vis/FTIR/GIXRD
Glass Plasma  InyO; 1.5 krpm (130°C, 15 min / 300°C, 30 min)  Plasma  InOy 1.5 krpm (250°C, 15 min) FTIR

Glass Plasma  InyO; 1.5 krpm (130°C, 15 min / 300°C, 30 min)  Plasma  InOy 1.5 krpm (300°C, 15 min) FTIR

Glass Plasma  In,O; 1.5 krpm (130°C, 15 min/ 300°C, 30 min)  Plasma  PB 1.5 krpm (70°C, 15 min) FTIR

Glass Plasma  InyO; 1.5 krpm (130°C, 15 min / 300°C, 30 min)  Plasma  R6G 1.5 krpm (70°C, 15 min) FTIR

Glass Plasma  In,O; 1.5 krpm (130°C, 15 min/ 300°C, 30 min)  Plasma  PB:InOy 1.5 krpm (250°C, 15 min) FTIR

Glass Plasma  In,O; 1.5 krpm (130°C, 15 min/ 300°C, 30 min)  Plasma  R6G:InOy 1.5 krpm (300°C, 15 min)  FTIR

Glass Plasma  PB 1.5 krpm (70°C, 15 min) - - UV-Vis/FL/OP

Glass Plasma R6G 1.5 krpm (70°C, 15 min) - - UV-Vis/FL/OP

Glass Plasma  PB:InOj 1.5 krpm (250°C, 15 min) - - UV-Vis/GIXRD/FL/OP
Glass Plasma  PB:InOy 1.5 krpm (300°C, 15 min) - - FL/OP

Glass Plasma R6G:InO; 1.5 krpm (250°C, 15 min) - - FL/OP

Glass Plasma R6G:InO; 1.5 krpm (300°C, 15 min) - - UV-Vis/GIXRD/FL/OP
Glass Plasma  InO, 1.5 krpm (250°C, 15 min) - - XRD/FL/OP

Glass  Plasma  InO, 1.5 krpm (300°C, 15 min) - - XRD/FL/OP
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1 Sample number Material Surface roughness (nm)
1 Bare glass reference 0.0977
5 2 InOy, 15 min 250 °C 1.5464
3 InOy, 15 min 300 °C 0.5812
4 R6G, 15 min 70 °C 1.9688
0 5 R6G/InOy, 15 min 250 °C 1.573
6 R6G/InOy, 15 min 300 °C 0.141
5 7 PB, 15 min 70 °C 0.4485
8 PB/InOy, 15 min 250 °C 1.5407
9 PB/InOy, 15 min 300 °C 0.7542
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Figure S2. Optical surface profilometry results presented both as 3D images and in tabulated form

as arithmetical mean height (S,-value in ISO 25178).
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Figure S3. GIXRD spectra from a set of spin-coated oxide-based materials, depicting amorphous
phase in all cases. Note that In,O; Ref sample is 15 min 130 °C dried then 30 min 300 °C annealed,
whereas In;O3 300 °C sample is only 15 min 300 °C annealed with no drying step. Glass is substrate

in all cases.
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Figure S4. FTIR spectra of spin-coated films annotated with locations of major absorbance peaks for
R6G [19,20]. The black dotted inset box encompasses the two major absorbance peaks observed for

PB which are assigned to stretching vibrations of benzene, along with contribution from C=0

stretching around 1600 cm™ [21,22].
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Figure S5. Image showing measured fluorescence intensities with an excitation wavelength of 532

CE!

-

nm and emission filter of 570 nm using non-linear inverted grey scale where darker color represents
higher fluorescence intensity. Fluorescence intensity values of each sample (shown in Figure 3d)

were calculated from an average value obtained within the green rectangle 4 mm wide and 3.6 mm

high.
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Figure S6. Dark condition transfer measurements of a series of In,O; TFTs (left frames) with the dark
current voltage listed for each device architecture being indicated by the vertical arrow, alongside
average transfer measurements of the same series of In,O; TFTs (right frames) in response to 565
nm light over a range of intensities for TFTs including a layer of a) phloxine B (PB), b) rhodamine
6G (R6G), c) PB/InOx treated at 200 °C, d) PB/InOx treated at 300 °C, e¢) R6G/InOx treated at 200

°C, and f) R6G/InOx layer treated at 250 °C.
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Figure S7. Optical profilometry top view (left) and side profile (right) for selected samples of (a)

In;03, (b) In;0;3 plus R6G/In0O,, and In,0; plus PB/InO, as described in Table S3.

Table S3. Thickness data for inkjet-printed oxide films

Material Sample name Layer thickness (nm) Average thickness (nm) + std dev
2 layers In,O3 TFTE 12.895
2 layers In,O; TFTF 12.003
2 layers In,O3 TFTG 13.827
12.908 0.745
2 layers In,O3 + 1 layer R6G/InO, TFTB 12.158
2 layers In,O3 + 1 layer R6G/InO,  TFTC 15.687
2 layers In,0; + 1 layer R6G/InO, TFTD 15.295
14.380 1.579
2 layers In,O3 + 1 layer PB/InOy TFTF 17.895
2 layers In,O3 + 1 layer PB/InOy TFTG 17.399
2 layers In,O3 + 1 layer PB/InOy TFTH 18.606
17.967 0.495
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Figure S8. I/V curves measured across a range of illumination intensities for a) reference In,0;, b)
In;O; with an additional layer of InO, annealed at 250 °C for 15 min, and c) In,O; with an additional

layer of InO, annealed at 300 °C for 15 min.
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Figure §9. Optoelectronic figures of merit a) photosensitivity, and b) responsivity.
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Figure S10. Six repeat I/V measurements from a R6G/InOx 300 °C device under each of 5
illumination conditions, with higher light intensities inducing a negative voltage shift. The first

measurement of each illumination condition was performed in the dark.
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