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ABSTRACT: Laser-induced forward transfer (LIFT) is an emerging digital printing technology that used a pulsed laser beam to
radiate donor material through a quartz substrate, driving part of the material to deposit films on the recipient surface. LIFT has
high printing film accuracy, non-contact deposition, low operating environment constraints, and high operability. The large span
of LIFT printing materials means a wider range of laser-induced forward transfer applications, from surface microstructures to

printed electrodes, from chemical sensors to aerospace equipment. With the emergence of a variety of functional materials, LIFT
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technology innovation, including absorption layer LIFT technology, bubble driven LIFT technology, dynamic release layer

LIFT technology and matrix-assisted pulsed laser evaporation direct writing technology. In this paper, it summarized the

interaction and transfer mechanism between laser and material for solid and liquid phase thin film materials. Finally, the

application direction of digital printing of thin film was prospected. In conclusion, we hoped that the introduction and summary

of this paper can provide new ideas for the further development of this technology, so as to meet the challenge of developing

related materials in multi-scale and multi-material application platforms.
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Tab.1 Technical parameters of laser ablation materials

Thin films Laser parameters Target substrate Application direction Ref.
Ag 355 nm-30 ns Si/PDMS MEMS devices [13]

Ag-SP ink 1 064 nm-100 ns/CW Glass/c-paper/r-paper Electronic devices [46-47]
Cu/In/Ga 800 nm-35 fs Mo/glass Solar cells [25]
CuzSn 1 064 nm-0.3 ms Quartz Electronic devices [48]
Bi,Tes 248 nm-20 ns Paraffin Semiconducting devices [49]
V,0s5 1 064 nm-10 ns Glass [50]
diPhAc-3T 355 nm-50 ps Quartz/Si OTFTs [22]
Ag/Py-C 355 nm-50 ps Ag nanoparticles paste Micro capacitors [51]
CNW:SnO, 308 nm-30 ns Glass/PI CNW micro-devices [52]
Ag nanoparticles 1 064 nm-10 ns Cloth Respirators [53]

x2 HAEARBERARSH
Tab.2 Technical parameters of laser action absor ption layer

Thin films Laser parameters Absorption layer  Target substrate Application direction Ref.
Ag-NWs suspension 1 064 nm-150 ns Ti Glass Transparent electrodes [26]
PDMS/Cu 248 nm-20 ns Cr PDMS Electronic devices [39]
Ca;C0,409 308 nm-30 ns Pt PDMS Thermoelectric microdevice [20]
NOA164 800 nm-100 fs Ti Glass Polymer microlens [54]

Ag ink/P3HT 266 nm-10 ns Ti Quartz/Si OTFTs [18,55]
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Tab.3 Technical parameters of laser decomposing sacrificial layer
Thin films Laser parameters Target substrate Application direction Ref.
PMMA/graphene 248 nm-5 ns Quartz/Si Field effect transistor [56]
Ag/PMMA 355 nm-50 ps PI Micro capacitors [57]
Ag/Py-C /diPHAc-3T 355 nm-50 ps Avu/quartz/Si OTFTs [17]
Ferrocene 308 nm-30 ns PDMS Electronic device [58]
SnO, 308 nm-30 ns Cross electrode Sensor [59]
PEI/PIB 308 nm-30 ns Glass Sensor [14]
AUPFO AUMEH-PPV:PEOAg/PFO 308 nm-30ns " W/PEDOT-PSS/ITO/ OLED [12,16,60-61]

glass PEDOT:PSS/glass
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a) voxels of different shapes; b) multilayer scaffold structure;
¢) multi-layer voxel stacked pyramid; d) interconnect bonded gold gasket
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