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Figure S1: UPS spectrum of (Si,0),SiPcs thin film with a +9V bias and 21.22 eV emission source and calibrated
using an Au reference (left). Zoom on the cutoff energy (middle). Zoom on the inset of the trailing edge of the

spectrum (right). Data for *°(Si;0),SiPc¢ were taken from Ledos et al.!
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Figure S2: Thermogravimetric analysis of (SixO),SiPcs. Data for *°(Si;0),SiPc¢ were taken from Ledos et al.!

Previous thermal gravimetric analysis (TGA) studies on °(Si;0),SiPc, revealed a relatively low sublimation
temperature of 260°C and a direct transition from solid to gas phase at ambient pressure which differs from alkylated
SiPc¢ based derivatives which appear to melt prior to vaporizing.>> This peculiar behavior was attributed to the
presence of siloxane axial substituents,! which motivated us to investigate the thermal properties of a new class of
(Six0O),SiPc derivatives via TGA under a nitrogen atmosphere. At atmospheric pressure, mass loss (5% loss) begins
around 260°C for (Si,0),SiPc, 270°C for *(Si30),SiPc and 280°C for (Si;0),SiPc (Figure 2). In addition, optical
microscopy conducted on a heated stage revealed that these compounds had evaporated at these temperatures. For
(Si,0),SiPc and "(Si;0),SiPc¢ a direct transition from the solid state to the gas phase was observed while for
1(Si;0),SiPc a melting process was observed at 190°C. Therefore, the presence of a siloxane axial substituent on
SiPcs can effectively lower their sublimation/evaporation temperature. One can note that the influence of chain
branching and length is similar to alkyl chains: an elongated chain displays a higher boiling point compared to a
shorter chain and a linear chain displays a lower melting point as well as a higher boiling point compared to a

branched chain.¢



Figure S3: Capped sticks representation of the crystal packing of "(Siz0),SiPc¢ polymorph 1 (CCDC deposit
#2487841) viewed along the a-axis (top left) and the b-axis (top right). Capped sticks representation with the closest
C-C distance between the Pc rings highlighted in the orange dash lines (bottom). Hydrogen atoms were omitted for

clarity.

Figure S4: Capped sticks representation of the crystal packing of *(Siz;0),SiPc¢ polymorph 2 (CCDC deposit
#2487842) viewed along the a-axis (top left) and the c-axis (top right). Capped sticks representation with the closest
C-C distance between the Pc rings highlighted in the orange dash lines (bottom). Hydrogen atoms were omitted for

clarity.



Figure S5: Capped sticks representation of the crystal packing of (Si,0),SiPc (CCDC deposit #2487844) viewed
along the b-axis (top left) and the c-axis (top right). Capped sticks representation with the closest C-C distance
between the Pc rings highlighted in the orange dash lines (bottom). Hydrogen atoms were omitted for clarity.

Figure S6: Capped sticks representation of the crystal packing of (Si;0),SiPc (CCDC deposit #2487846) viewed
along the b-axis (top left) and the c-axis (top right). Capped sticks representation of the closest C-C distance between
the Pc rings, the orange dash lines represent the closest C-C distance along the a-axis, and the pink dash line represent

the closest C-C distance along the b-axis. Hydrogen atoms were omitted for clarity.
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Figure S7: Predicted powder X-ray diffractogram of "(Si;0),SiPc polymorph 1 (top left), *(Si;O),SiPc polymorph 2
(top right), (Si,0),SiPc (bottom left) and (SiyO),SiPc (bottom right).

Polymorph indexing:
V (major), - 1:20(100)=6.2°
[T and IV II: 26(100)=6.8°
Annealing II: 26(100)=7.0°
s« H - >  temperature - IV: 20(100)=7.6°
(°O) V:20(100)=4.4°

I (major),
I, IV and V

I (major), : I(major)
I, Il and IV : and I

RT 160

Figure S8: Crystalline phase diagram of *(Si;0),SiPc. Evolution of the polymorphism in thin films upon thermal

annealing.



"(Si;0),SiPc "(Si;0),SiPc (Si,0),SiPc
(Si,0),SiPc
Compound polymorph 1 polymorph 2 CCDC#2487844
CCDC#2487841 CCDC#2487842 CEDCH2A8T846
Formula C46 HS8 N8 06 Si7  C46 HS8 N8 06 Si7 C42 H46 N8 04 Si5  C50 H70 N8 O8 Si9
MW 1015.63 1015.63 867.32 1163.95
a(A) 12.4104(17) 11.5203(4) 10.5878(15) 10.4508(16)
b(A) 16.745(2) 22.3188(7) 11.2622(16) 11.2504(18)
c(A) 12.4848(17) 10.0255(3) 11.3535(17) 14.665(2)
a(°) 90 90 99.298(2) 111.132(3)
B(®) 95.725(3) 99.047(2) 112.068(2) 101.618(3)
v(®) 90 90 114.731(2) 99.430(3)
V (A3) 2581.6(6) 2545.68(14) 1054.7(3) 1521.7(4)
Z 2 2 1 1
Dc (g.cm™) 1.307 1.325 1.365 1.270
Crystal system Monoclinic Monoclinic Triclinic Triclinic
Space group P2l/c P2l/c P-1 P-1
T (K) 100 100 100 100
Wavelength Mo-Ko. (A) 0.71073 0.71073 0.71073 0.71073
p (mm) 0.239 0.243 0.223 0.251
F (000) 1072.0 1072.0 456.0 616.0
0 max (°) 30.692 25.026 30.595 28.378
h, k, [ max 17,23, 17 13,26, 11 15,16, 16 13,15, 19
Reflections collected 7975 4479 6482 7593
Independant reflections 6147 2895 5123 5934
Data completeness 0.998 0.997 0.998 0.997
Goodness-of-fit on F? 1.031 1.149 1.051 1.080
R indices (all data) R =0.0465 R=0.1011 R=0.0418 R=0.0415
wR2 =0.1237 wR2 =0.1922 wR2 =0.1026 wR2 = 0.1005

Table S1: Crystallographic table of "(Si;0),SiPc polymorph 1 and 2, (Si,0),SiPc and (Si,0),SiPc



Table S2: Average electrical characteristics of (Six0),SiPc OTFTs prepared using different annealing temperatures,

calculated from N unique transistors.

Compound Annealing W ave (cm?V1s71)2 Vb Lon/oft® N¢

temperature (°C)

(S1,0),SiPc / 58(*1.8)x102  -354(1.7) 10 19
80 72 (*+ 1.4)x102  -31.9 (+2.8) 10¢ 19
120 23 (*2.0)x102  -34.4(x28) 10° 17
160 3.7(*0.7)x102  -363 (+3.3) 10 17
"(Si;0),SiPc / 1.3 (£0.5)x10°  -41.8 (£5.6) 10 17
80 34 1.4)x10°  -452 (+4.1) 102 19
120 1.7 (*0.5)x10°  -43.4(3.0) 102 18
160 14 (£1.6)x10°  -38.9(£2.2) 10 18
is0(Si;0),SiPe¢ / 0.32 (£ 0.10) S18.7 (£ 9.4) 105 17
80 0.73 (+0.25) 182 (+3.9) 10 13
120 0.55 (+0.12) 2194 (= 3.0) 10 15
160 1.01 (£0.16) - 15.9 (= 3.0) 10° 18
(Si;0),SiPc / 0.14 (+ 0.05) 286 (+4.9) 10 15
80 3.6(*1.8)x102  -32.8(£2.0) 10 18
120 7.5 (*34)x102  -34.1( 1.7) 10 18
160 0.21 (+0.08) 2322 (= 1.9) 105 17

2Average saturation regime hole field-effect mobility (i,q.¢). "Mean threshold voltage (V). “On/off current ratio. ‘Number of
unique transistors used for calculation of the averages; All devices were made with gold electrodes using BGTC configuration,
measurements were conducted in air with Vpg = -50 V. Characteristic output and transfer curves for each new condition can be
found in the ESI (Figure S33-44). All the data for ¥°(Si;0),SiPc¢ were taken from Ledos et al.!

n(Si;0),SiPc RT

Figure S9: 2D-PXRD map of *(Si;0),SiPc thin film on ODTS-treated SiO, surfaces. The map ranges from 20 = 3°
to 30° on the Y-axis, from the left to the right.



n(Si,0),SiPc 80°C

Figure S10: 2D-PXRD map of *(Si;0),SiPe¢ thin film on ODTS-treated SiO, surfaces annealed at 80°C. The map

ranges from 20 = 3° to 30° on the Y-axis, from the left to the right.
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Figure S11: 2D-PXRD map of *(Si;0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 120°C. The map

ranges from 20 = 3° to 30° on the Y-axis, from the left to the right.

n(Si;0),SiPc 160°C

Figure S12: 2D-PXRD map of *(Si;0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 160°C. The map
ranges from 26 = 3° to 30° on the Y-axis, from the left to the right.



(i,0),5iPc RT

Figure S13: 2D-PXRD map of (Si,0),SiPc thin film on ODTS-treated SiO, surfaces. The map ranges from 26 = 3°
to 30° on the Y-axis, from the left to the right.

(Si,0),SiPc 80°C

Figure S14: 2D-PXRD map of (Si,0),SiPc¢ thin film on ODTS-treated SiO, surfaces annealed at 80°C. The map
ranges from 20 = 3° to 30° on the Y-axis, from the left to the right.

(Si,0),SiPc 120°C

Figure S15: 2D-PXRD map of (Si,0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 120°C. The map

ranges from 20 = 3° to 30° on the Y-axis, from the left to the right.



(i,0),SiPc 160°C

Figure S16: 2D-PXRD map of (Si,0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 160°C. The map
ranges from 26 = 3° to 30° on the Y-axis, from the left to the right.

is0(Si,0),SiPc RT

Figure S17: 2D-PXRD map of ¥°(Si;0),SiPc thin film on ODTS-treated SiO, surfaces. The map ranges from 20 =
3° to 30° on the Y-axis, from the left to the right.

50(Si,0),SiPc 80°C

Figure S18: 2D-PXRD map of #°(Si;0),SiPc¢ thin film on ODTS-treated SiO, surfaces annealed at 80°C. The map
ranges from 20 = 3° to 30° on the Y-axis, from the left to the right.



iso(8i,0),SiPc 120°C

Figure S19: 2D-PXRD map of #°(Si;0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 120°C. The map

ranges from 20 = 3° to 30° on the Y-axis, from the left to the right.
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Figure S20: 2D-PXRD map of #°(Si;0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 160°C. The map

ranges from 26 = 3° to 30° on the Y-axis, from the left to the right.

(5i,0),SiPc RT

Figure S21: 2D-PXRD map of (Si40),SiPc thin film on ODTS-treated SiO, surfaces. The map ranges from 26 = 3°
to 30° on the Y-axis, from the left to the right.



(Si,0),SiPc 80°C

Figure S22: 2D-PXRD map of (Si40),SiPc¢ thin film on ODTS-treated SiO, surfaces annealed at 80°C. The map

ranges from 26 = 3° to 30° on the Y-axis, from the left to the right.

(Si;0),SiPc 120°C

Figure S23: 2D-PXRD map of (Si;0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 120°C. The map

ranges from 20 = 3° to 30° on the Y-axis, from the left to the right.

(Si,0),SiPc 160°C

Figure S24: 2D-PXRD map of (Si;0),SiPc thin film on ODTS-treated SiO, surfaces annealed at 160°C. The map
ranges from 26 = 3° to 30° on the Y-axis, from the left to the right.



3TTT ABNY 9 5 N 2
(2N e I} Co 00 0 G ~ — ' 0
N \ 1
RV Ey]
0 0 0 o
€O 00 00 00
B3I 5 ,
a0 o
e ) ‘
‘ h \ i |
I J
L_;_J:'—r'»—'i_—_;,
T T ; T T
9.8 9.7 9.6 95 \
(pPm) 4
T T '(X) T g T T
85 84 83 8.2
J h (ppm)
-\ J 1
i i s &
- o ™ o
[ee} @ — —
11.5 105 95 85 75 65 55 45 35 1.5 05 -05 -1.5 -25 -3
(ppm)
Figure S25: "TH NMR of a (Si,0),SiPc solution in CDCl;.
8 BAS "
2 288 83
i oo d ‘\Il
~ \ Y
3 8
Yol — rH N oS {T‘
0 l'\'] M (o)
(o] O =] ™M
s o] B N
\

AT A T LV A

160| [I145| 140 1B5| |130 | 12

’WWMWWWMA«MJMMJ My

T T T T

T T

T T

4 3 2 1 0 -1 -2 -3 -4-5 -6

5
(ppm] (ppm)
x || J L
00 190 180|170 160 150 1p0 |130 120|110 100 90 80 60 50 40 30 20 10 O -
(ppm)

Figure S26: 3C NMR of a (Si,0),SiPc solution in CDCls;.
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Figure S27: HRMS of (Si,0),SiPc
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Figure S29: 13C NMR of a *(Siz0),SiPc¢ solution in CDCls;.
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Figure S30: HRMS of *(Si;0),SiPc
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Figure S32: 3C NMR of a (Si40),SiPc solution in CDCls;.
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Figure S34: Output curves for (Si,0),SiPc deposited on plasma ODTS-treated SiO, surface in BGTC OTFTs with a
channel length of 30 pum and a channel width of 1000 um measured in air alongside the corresponding transfer curves

(Vps=-50 V). S-D electrodes were made out of gold.
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Figure S35: Output curves for (Si,0),SiPc¢ deposited on plasma ODTS-treated SiO,, annealed at 80°C, surface in
BGTC OTFTs with a channel length of 30 um and a channel width of 1000 um measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S36: Output curves for (Si,0),SiPc deposited on plasma ODTS-treated SiO,, annealed at 120°C, surface in
BGTC OTFTs with a channel length of 30 um and a channel width of 1000 um measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S37: Output curves for (Si,0),SiPc deposited on plasma ODTS-treated SiO,, annealed at 160°C, surface in
BGTC OTFTs with a channel length of 30 pum and a channel width of 1000 um measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S38: Output curves for *(Si;0),SiPc deposited on plasma ODTS-treated SiO, surface in BGTC OTFTs with
a channel length of 30 um and a channel width of 1000 um measured in air alongside the corresponding transfer

curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S39: Output curves for "(Si;0),SiPc deposited on plasma ODTS-treated SiO,, annealed at 80°C, surface in
BGTC OTFTs with a channel length of 30 um and a channel width of 1000 pm measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S40: Output curves for "(Si;0),SiPc deposited on plasma ODTS-treated SiO,, annealed at 120°C, surface in
BGTC OTFTs with a channel length of 30 pum and a channel width of 1000 um measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S41: Output curves for *(Si;0),SiPc¢ deposited on plasma ODTS-treated SiO,, annealed at 160°C, surface in
BGTC OTFTs with a channel length of 30 um and a channel width of 1000 um measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S42: Output curves for (Si;0),SiPc deposited on plasma ODTS-treated SiO, surface in BGTC OTFTs with a
channel length of 30 pum and a channel width of 1000 um measured in air alongside the corresponding transfer curves

(Vps=-50 V). S-D electrodes were made out of gold.
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Figure S43: Output curves for (Si40),SiPc¢ deposited on plasma ODTS-treated SiO,, annealed at 80°C, surface in
BGTC OTFTs with a channel length of 30 pum and a channel width of 1000 um measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S44: Output curves for (Si;0),SiPc deposited on plasma ODTS-treated SiO,, annealed at 120°C, surface in
BGTC OTFTs with a channel length of 30 um and a channel width of 1000 um measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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Figure S45: Output curves for (Sis0),SiPc deposited on plasma ODTS-treated SiO,, annealed at 160°C, surface in
BGTC OTFTs with a channel length of 30 um and a channel width of 1000 pm measured in air alongside the

corresponding transfer curves (Vps= -50 V). S-D electrodes were made out of gold.
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