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S1: NW platform fabrication.

A layer of 70 nm thick SiN mask was deposited on a 3”(111)B wafer using PECVD (Micro
Systems 200 ICP PE-CVD). The chamber heater was set at 250°C, the RF power for the Ar plasma
was set at 300 W. The precursor gas flows were 50 SCCM for Ar, 10 SCCM for silane, and 11.5
SCCM for ammonia.

The wafer was then spin-coated with the bottom anti-reflection coating SF 3S, at 2000 RPM for
45 s, baked at 200° C for 10 min on a hotplate and cooled down before the deep-UV resist
PAR1085S90 was spin coated on the wafer at 4500 RPM, and bake at 90°C for 1 min.

The wafer was then exposed using the Displacement Talbot Lithography system PhableR 100
DUV system to transfer an hexagonal pattern in the resist. The instrument settings were as follows:
Wavelength of light: 193 nm; frequency:100 Hz; dose: 3-3.5 mJ/cm?: separation: 80 mm; Talbot
distance: 8 mm; pulse energy: 1.5 mJ, Power: 38 mW/cm?. The wafer was then baked on a hotplate



at 100°C for 50 s. After cooling down, the wafer was developed in MF24A for 60 s before being
transferred to a deionized water bath and further rinsed under gentle deionized water flow.

To transfer the hexagonal pattern into the SiN layer, RIE (Sirus T2 Plus table-top RIE system) was
performed at 500 mTorr, RF power 75W with 5 SCCM of CF4, 5 SCCM of CHF3, and 50 SCCM
of Oa.

Subsequently, 60 nm of 24K gold, 99.95 % purity were deposited on the wafer using evaporation
(Temescal E-Beam evaporator) and lift-off was performed in 1165 remover.

The NW growth was performed in an Aixtron 200/4 MOVPE reactor at 480° with trimethylgallium
(molar fraction 9.83 107 a.u.), Phosphine (molar fraction 2.31 102 a.u.) and HCI (molar fraction
1.85 10* a.u.). Finally, the NWs were coated with a 10 nm-layer of SiO2 using atomic layer
deposition (ALD, Fiji). The wafer with NWs was subsequently coated with a photoresist layer of
arbitrary thickness and diced into individual chips, 2.5%2.5 mm?, using a Disco DAD 3320 Dicer.
After dicing, the chips were washed in acetone for 30 min and in isopropanol for 30 min and dried
using a nitrogen gun. The chips were then treated with UV-ozone for 90 min at 90°C (UVOH 150,
FHR Anlagenbau GmbH) and stored in a glovebox protected from air and light until use.

S2: Scanning electron microscopy imaging of the NW substrate.

(N} (NFRS | [} |, NN
L e '“'I'I'h'|1|‘Ii'l'x‘]““l‘1‘|'x'|l'l'|'|"|'|i'x'\‘
'|'|‘H]"l'|'|}|‘ (OARNRCRRY L
UYL AN
e | | “l|l|l||l‘|‘l.11 '."1'1\'x'x‘ll‘|l“t‘|‘|“|l"|
| | i1 b |

‘Illilhl” L AU LAY NN l"""llibl‘l‘
[
e

Tl“nl‘xl' W

Il'yl““’w]‘
AR

Il‘ll |
lll [

(RO
(YRR
i "‘I‘1'|'|]

|
(ANTANN]
wl
x|i‘lfllllxlxhl
(IO

AR

i N|T|‘|'|’|'xl'|“1 TI#\H“I"‘I\I i
| INKEY T
|I1|||w|||"HI 1““‘”"""""'“.

AR
II'\'\ ‘)

(NN

N
NN
HIH'IAIIHHU W

i

Figure S1: Representative scanning electron microscopy images of the GaP NWs. InLens detector,
stage tilt 30°, accelerating voltage 15 kV, working distance 11 mm. Scale bars 10 um (a) and 1
um (b). After eliminating all NWs deviating from a rod-like morphology oriented perpendicular
to the substrate, the density of light guiding NWs on the substrate was estimated to be 10.1/um?,
Note that the kinked NWs do not disturb the measurements, as they are not detected in fluorescence
microscopy.

S3: Estimation of the dissociation constant K, from plate reader measurements (Fig. 3).

The dissociation constant is defined by:



_ [MB][0Oligo] _ ([MB], — [MB — Oligo]) ([Oligo], — [MB — Oligo])
¢ [MB - Oligo] ~ [MB — 0Oligo]

where:
MBY] is the concentration of unhybridized MBs
MBY], is the initial concentration of MBs = 250 nM

[
[
[Oligo] is the concentration of unhybridized oligonucleotides
[Oligo], is the concentration of added oligonucleotides

[

MB — 0ligo] is the concentration of hybridized MBs

The intensity of the hybridized MBs in the plate reader can be written as:

I = a[MB — Oligo] + b,

where a and b are constant.

From the intensities displayed for different oligonucleotide concentrations displayed in Figure 3:
b is the background = 150 A.U.

In the presence of DNAse, all MBs are degraded and the intensity / = 1750 is the same as in the
case [MB — Oligo] = [MB],= 250 nM, therefore a = % = 6,4.

From the case where [Oligo], = 250nM, where I= 1250, one can deduct that at this concentration
1100

of oligonucleotide: [MB — Oligo] = WnM ~ 172 nM
Therefore
([MB], — [MB — 0ligo)) ([0ligo], — [MB — Oligo]) (250 — 172)?
— = ~ 35nM
Ka [MB — Oligo] 172 M n



