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Section 1 Supplementary Figures 1 
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S1. Pristine structure for OLI process
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Supplementary Fig. 1 Process flow of organic last integration (OLI) directly onto micro-LED 3 

wafer. 4 
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Supplementary Fig. 2 Leakage property of planarization layer in enhancing electrical 2 

reliability: (a) Optical image of metal-insulator-metal (MIM) array in parallel connection. (b) 3 

Schematic of cross-sectional structure of the MIM array. (c) Statistic distribution of leakage 4 

current density of planarization layer based on 27 MIM devices locating uniformly in 3 different 5 

samples. 6 

 7 
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Supplementary Fig. 3 Characterization of the micro-LED performance before and after 12 

annealing under different temperature: (a) 150 ℃. (b) 350 ℃. (c) 450 ℃.  13 
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Supplementary Fig. 4 Performance comparison of OTFTs with/without introducing polymer 2 

semiconductor binder: (a) Measured transfer characteristics (|ID|-VGS) of 54 different devices. (b) 3 

Statistic distribution of mobility (μ) and subthreshold swing (SS). 4 
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 7 
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Supplementary Fig. 5 Surface roughness of OSC onto electrodes with different SAMs 9 

modification: (a-c) Molecule structures of different SAMs (4-Fluorothiophenol, 4-FBT; 10 

Pentafluorothiophenol, PFBT; 3-Fluoro-4-Methoxythiophenol, 3-F, 4-OMeBT) and 11 
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corresponding atomic force micrographs (AFM) of OSC onto electrodes with different SAMs 1 

modification. Scale bar: 10 μm.  2 

 3 

 4 

 5 

 6 
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Supplementary Fig. 6 Electrical performance of devices with different self-assembled 8 

monolayers (SAMs) modification (4-Fluorothiophenol, 4-FBT; Pentafluorothiophenol, 9 

PFBT; 3-Fluoro-4-Methoxythiophenol, 3-F, 4-OMeBT): (a) Measured transfer characteristics 10 

(|ID|-VGS) and (b) statistic distribution of mobility (μ). 11 
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Supplementary Fig. 7 Electrical performance of OTFT with/without self-assembled 3 

monolayer (SAM) modification: (a, b) Measured transfer characteristics (|ID|-VGS) and extracted 4 

contact resistance of devices. (c) Evolution of contact resistance under different VGS. (d) 5 

Comparison of mobility (μ) for devices with different channel length. 6 

 7 
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 1 

Supplementary Fig. 8 Extracted contact resistance (RC) of device using transmission line 2 

measurement (TLM) method. 3 

 4 

 5 

 6 

 7 

 8 

Supplementary Fig. 9 Electrical bias stress stability of device in ambient atmosphere: (a) 9 

Negative bias stress (NBS) stability. (b) Positive bias stress (PBS) stability. 10 
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 1 

Supplementary Fig. 10 Measured transfer characteristics (|ID|-VGS) of the same device after 2 

182 days storage by applying a short time annealing (80 ℃ for 10 minutes). 3 

 4 

 5 
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 7 

 8 

 9 

Supplementary Fig. 11 Atomic force micrographs (AFM) of buffer layers: (a) after being 10 

exposed to 20 minutes O2 plasma. (b) without being exposed to O2 plasma. 11 
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 1 

Supplementary Fig. 12 Polarized optical micrograph (POM) of OSC onto buffer layers with 2 

different roughness: (a) Rough buffer layer. (b) Smooth buffer layer. 3 
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Supplementary Fig. 13 Measured transfer characteristics (|ID|-VGS) of 50 different devices 9 

based on glass substrate for reference. 10 
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Supplementary Fig. 14 The measured luminance of micro-LED under different driving 3 

current for panel with resolution of 254 PPI.  4 

 5 

 6 

 7 

 8 

 9 

Supplementary Fig. 15 Contact angle characterization: (a) Deionized (DI) water onto 10 

hydrophobic CYTOP layer.  (b) Sputtering resistant layer (SRL) solution onto hydrophobic 11 

CYTOP layer. 12 
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Section 2: Supplementary Tables 1 

 2 

Supplementary Table 1. Benchmarking of solution-processed OTFT (both OSC and OGI 3 

layers) aimed for high current driving capability and high integration density. 4 

Ref. OSC OGI 
μ 

(cm2V-1s-1) 

L 

(μm) 

μ/L 

(×104 cm·V-1s-1) 

1 C16-IDTBT/C8-BTBT CYTOP 20.0 100 0.20 

2 diF-TES ADT/PTAA CYTOP 7.2 40 0.18 

3 TIPS-Pentacene/PS PVA 0.8 35 0.02 

4 TIPS-Pentacene/PS SU8 0.4 75 0.005 

5 Small molecule (S1200) Polymer (D207) 1.2 20 0.06 

6 Ph-BTNT-Cn CYTOP 2.2 200 0.01 

7 P4FTVT-C32 PMMA 9.4 80 0.12 

8 C16-IDTBT CYTOP 1.4 20 0.07 

9 P(NDI2ODT2) PS 0.7 100 0.007 

10 C8-BTBT/PS PVP: HDA 43.0 100 0.43 

This 

work 

TMTES-

Pentacene/Binder 
CYTOP & SRL 2.6 3.7 0.70 

 5 

 6 

 7 

 8 

Supplementary Table 2. Benchmarking of TFT circuit-driven AM micro-LED 9 

demonstrations. 10 

Ref. TFT type Integration 

scheme 

Highest luminance 

 (cd/m2) 

Process temperature  

(℃) 

Resolution  

(PPI) 

11 IGZO Mass transfer 6.3 × 102 300 106 

12 IGZO Mass transfer 1.3 × 103 350 42 

13 LTPS Mass transfer \ 450 153 

14 LTPS Mass transfer 9.8 × 102 450 200 

15 LTPS Mass transfer 3 × 103 450 153 

16 LTPS Mass transfer 4 × 103 450 50 

17 LTPS Mass transfer 7 × 102 450 169 

18 LTPS Mass transfer 4 × 104 450 220 

19 IGZO Mass transfer \ 230 70 

20 LTPS Mass transfer 7 × 102 450 228 

21 LTPS Mass transfer 5 × 102 450 72 

This 

work 
OTFT 

Monolithic 

integration 
1.5 × 105 150 254 

*Process temperature of LTPS TFT based on vacuum process is estimated as 450 ℃ according to the 11 
standard process in flat panel industry.  12 
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