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Fig. S1. (a-d) Typical SEM images the Dif-TES-ADT crystals in the patterned microchannels, (e)

corresponding histogram of the crystal widths.
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Fig. S2. (a, b) CPOM images and (c) normalized intensity of the pattern of the Dif-TES-ADT

crystal arrays at different rotation angle.
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Fig. S3. (a) CPOM image of the pattern of Dif-TES-ADT crystal arrays on a Cu grid and (b)

corresponding SAED patterns randomly selected from three different positions marked in (a).
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Fig. S4. (a) Geometry model of simulation (b) Evaporation flux along one side of meniscus.
Boundary conditions:

In the fluid domain, a non-slip condition was applied to the walls and a slip condition was set to
the meniscus. Considering heat transfer in the fluid, amibent temperature condition was set to the
walls. On the meniscus, a boundary heat source was implemented to represent the evaporation
heat loss, which could be described as:

JL=-kVT-n

where J is the evaporation flux (mol m2s), L representes latent heat (J mol "), k represents
thermal conductivity (W m! K-!) and n is the unit normal vector.

In the air domain, the concentration at the open boundary was set to 0 (mol m=), and the vapour

concentration “sat (mol m-3) at the meniscus was determined by the saturated pressure:

Py

Csat = RT

The vapour pressure Par (Pa) was calculated from the Antoine equation:

B

A-—
C+T

log,,P

sat =

where A =7.0803, B=1138.91, C=-41.69.!
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Fig. S5. (a,b) The contact angle of PVP and SU-8-covered SiO, substrates with two different test
liquids of water and CH,Cl,, respectively. (c) The value of extracted surface tension of Dif-TES-

ADT solution with concentration of 4 mg mL-! in CH,Cl,,

DataPhysics OCA was adapt to assess the CA of substrates and surface tension (SE) of solution.
The contact angle (CA) measurements were carried out via Owens and Wendt method?? with two
different test liquids of water and CH,Cl, to evaluate the surface energy of PR and PVP-covered
SiO, substrates. As shown in Fig. S9, the average CA measured with water and CH,Cl, are 56.4°
and 34.1° for PVP-covered substrates, whereas 66.1° and 28.8° for PR-covered substrates,
respectively. We obtained the surface energy of SU-8 and PVP are 0of 49.14 mN/m and 51.96 mN/m
, respectively. The value of extracted surface tension of Dif-TES-ADT solution with concentration

of 4 mg mL-! in CH,Cl, is 24.93 mN/m.
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Fig. S6. Transfer characteristics of all the discrete OFETs on the same substrate.



30 15 0 15 0 30 40
Vg (V) Vs (V)

Fig. S7. (a,b) CPOM image of the pattern of Dif-TES-ADT crystal array deposited on the OFET

channels. (c) Transfer and (d) output characteristics of the device.
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Fig. S8. (a) CPOM image of the pattern of TIPS-pentacene crystal array-based OFETs.

(b) Transfer and (c) output characteristics of the OFET.
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Fig. S9. The optical microscope images of MAPbBr; arrays grown by PMDC method.
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Fig. S10. Frequency dependence of capacitance for PVP dielectric layer at room temperature. The
frequency dependence of capacitance for PVP dielectric was measured from the sandwich

structure (Ag/PVP/Si0,/Si), showing a capacitance of 6.92 nF cm? with electrode areas of 1 cm?.



Table S1. Comparison of the different methods for patterning OSSCs.

Patterning Structure Crystal Crystal Average Ref.
Method orientation location mobility
(em? V-1is)
PDMC Single Controllable  Controllable 1.5 This
crystal work
Inkjet printing Polycrystal ~ Uncontrollable  Controllable 0.12-16.4 4-8
Channel-restricted Single Controllable ~ Uncontrollable 30.3 9
meniscus self- crystal
assembly
Vapor phase Polycrystal ~ Uncontrollable ~ Controllable - 10
Solution phase Polycrystal ~ Uncontrollable  Controllable 0.038 11,1
2
Solution shearing Polycrystal ~ Uncontrollable  Controllable 1.68 13
Photolithography- Single Uncontrollable ~ Controllable 2.52 14
assisted spin- crystal
coating
Surface-energy- Single Controllable ~ Uncontrollable 6 15
controlled stepwise crystal
crystallization
Capillary-assisted Single Uncontrollable ~ Controllable - 16
alternating-electric crystal

field
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