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Figure S1. Schematic illustration of the fabricatio

patterns.
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Figure S2. Measurement of the thicknesses of goldnis as a function of sputter-coating
time. We measure the thicknesses of gold films undeouarsputter-coating times using atomic
force microscope (AFM). Before sputter-coating, peetially cover the milled silicon wafer with
a small piece of tap&), then sputter the sample with specified time peadl off the tape from

the silicon wafer If). Finally, the surface topography of the partiabated silicon wafer is

measured by AFMd). The thicknesses of nano-films under differenitsgy-coating timed) are
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then obtained from the AFM images by the softwaem®Scope Analysis. For each deposition
time, we test three different samples and measue® times for each sample, and then use the

average values as the measured film thickness.



Figure S3. The wavelength of the first-level wrinkés is independent of the gold film
thickness: SEM images of the first-level wrinkles on gold fdrwith thicknesses of 4.0+0.4 nm

(a) and 13£1 nmk).
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Figure S4. Measurement of the wavelength of the rgkd pattern: (a) SEM images of ridge
pattern formed by fully relaxation of a gold filh3+1 nm) on uniaxially pre-strained elastomer

with ¢ =200%. The SEM images are analyzed by 2D fast Fourarsfiorm (2D FFT) using

pret
MATLAB (MathWorks Inc., Natick, MA, USA). The twoysnmetric bright spots shown in the
2D FFT pattern if) denote the characteristic frequency of the imagefequency domain,

which indicates that the wavelength of the pattemga) has a good uniformity. The main
wavelength of the patterns can be determined fitoenpeak values in the power spectrun (

based on the relationship between frequency antbspamair?> st s



y.|
submited . /MATERIALS

Al film

Figure S5. Measurement of the amplitude of the ridg pattern. SEM images of sectioned
ridges of gold film (31+2 nm) on fully relaxed suitade with uniaxial pre-strain of 250%he

ridged sample is sectioned by Focused lon Beam) (filling.* Before sectioning the sample,
we deposit 500nm aluminum (Al) followed by 50nm e of gold and palladium (Pb) on top
of the ridged film to prevent potential damageha film from gallium ion irradiation. Thereafter,
the cross-sectional profiles are recorded by tigh-hésolution SEM built in FIB-system. Since

the SEM images are taken from a tilted sample waitlangle of 52°, the true height of the ridge

are related to the measured value from the SEM émaga L =| /sin(52).[54] Furthermore,

from a total of 5 different samples with substrate-strains of 200% and 250%, we find that the

substrates all deform together with the gold fiemsidges.
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Figure S6. Localized ridges on fully relaxed subsates with uniaxial pre-strains of 50%,
100%, 150% and 200% calculated by finite-element natel. The shear modulus ratio between

the film and substrate is 1000. The contour reprssthie maximum in-plane principal strain.



Figure S7. Evolution of hierarchical pattern on fuly relaxed substrate being stretched back:
SEM images of hierarchical pattern of gold film enchominal biaxial compressive strains of
50%, 30% and 16%.
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Figure S8. Super-hydrophobicity and tunable wettaldity of the hierarchical patterns of

silver or aluminum film on biaxially pre-strained substrates with simultaneous relaxation:

A thin layer of silver or aluminum film (~15 nm) ated by E-beam Metal Evaporator (Kurt

Lesker PVD 75) on bi-axially pre-strained elastorméth ¢

prel =& pre2

=250%, and the as-

deposited silver sample is then modified with ssteda vapor of (heptadecafluoro-1,1,2,2-

10
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tetrahydrodecyl) trichlorosilane for 2 hours. SENBiges of hierarchical pattern of silver filay (
and aluminum film§) on fully relaxed substrates. The static contact @ll-off angles of water

droplet on the silver film as functions of the baxcompressive strain in the film or tensile
strain in the substrate)(
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Video S1.Water drops rolling off from the hierarchical sudgpattern at a tilting angle of.4
The hierarchical pattern is generated by simultaslaelaxing a biaxially pre-strained substrate
(& ye1 = € e = 250% ) With sputter-coated gold filmH{, =13+ 1nm).
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