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Rational Doping Strategy to Build the First Solution-Processed p-n Homojunction Architecture
of Silicon Quantum Dots (!Research Center for Materials Nanoarchitectonics, National
Institute for Materials Science, *Graduate School of Chemical Sciences and Engineering,
Hokkaido University, *Graduate School of Science and Engineering, Chuo University) O
Naoto Shirahata,'?3 Hiroyuki Yamada,' Batu Ghosh!

Semiconductor p-n homojunction is a requisite building block of operating transistors and
diodes which make up the modern optoelectronics. However, it has been so far limited to bulk
form of single crystals such as silicon (Si). Herein, a brand-new method of constructing p-n
homojunction architectures that breaks through the limitation is presented.” Colloidal inks of
p-type and n-type Si quantum dots (QDs) were synthesized by thermal disproportionation of
(HSiO15)n doped with boron or phosphorus, followed by surface modification. Analysis
combining UPS, ESR and J-V characteristics confirmed that an orthogonal solvent trick made
clean interfaces between n-type and p-type SiQD layers without disruption on film formation.
The forward and reverse J—V characteristics of the diode demonstrated the formation of the
first p-n homojunction of SiQDs.

Keywords : Silicon quantum dot; Impurity doping,; Photodiode; p-n junction, Spin-coater
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1) B. Ghosh, H. Yamada, K. Nemoto, W. Jevasuwan, N. Fukata, wp ‘ . ‘
H. Sun, N. Shirahata, Small Science 2024, 4, 2400367. L T
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Precise Conversion for Magic Number CdS Clusters through Cation Exchange Reaction
(‘Graduate School of Science, Kyoto University, *Institute for Chemical Research, Kyoto
University) Kyota Kuge,! ORyo Takahata,'? Toshiharu Teranishi'*

Cadmium sulfide (CdS) clusters with exceptionally stable compositions (magic numbers)
can be one of the candidates to apply the photo-functional materials. The efficiency of the
device can depend on the sizes of CdS clusters. Therefore, establishing reaction systems that
precisely convert the magic numbers can be a breakthrough of nanotechnology in CdS
nanoclusters. In this study, we developed a precise size conversion pathway from
[Cdi10S4(SPh)is]* (Cd10) to [Cdi7S4(SPh)s]*” (Cd17), which is initiated by the reaction with
Ni(NO3),. In this reaction, Cd10 can be converted into Cd17 in ~2 h without any byproducts.
Keywords : CdS clusters, Cation exchange; Precise Conversion, Photo functional materials

WAL R0 A (CAS) T/ MEHTEHEREM L L CAHEA Th 5o RN 2nm LLUT
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CHERZELD & IPWESNTND, £ TAIZETIE, CdS 7 7 AX—D
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ZEHAT D B KRS 2 PR JE L ZSHRREES & BUGR R 2 Es L7z, T ORISR, Cd10 %
Ni(NOs), & B &/ % 2 & CHRRH - Mz T Cdl17 IZE#A(Fig .a) TE 5 Z L &% A
L7z, ’,%f%/\ﬁx“\ﬁ Fb (MS) 226, BUSHTTIE, Cd10 & % D—HBAK L 72 K5
DIHNPBP ST DKL, %O MS (Fig.b) Tik Cd10 (ZE8IH <49, Cd17 (12
[(NMes)(NO3)], 2345 LTI RAND B DMERR S Tz, £z, SR tik(Fig o) &
BERILIBIC LY ROS 2B L7 & 25, ROSIITHR OB FORiEE 2 AL LT, 2
FREMFREE C5E T L7z, FELOEBIININOs) 22T & 7T 223, Cd17 LSO
RIZER A UL OSSR < 72D Z &3 o Tz, LED Z & 10 Ni(NOs), (2 &
D BEIEEL CdS 27 T A X —BHBUS 2 FEE I ORI T S 5 Z LISk Lz,

1) Ian G. Dance, at el., J. Am. Chem. Soc. 1984, 106, 6285-6295. 2) N. Herron, at el., Science, 1993, 259, 1426-
1428.3) Liu Y. at el., Chem. Eur. J. 2014, 20, 8297-8301.
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Structural conversion reaction of gold clusters by gold(I) complexes with sulfur-containing
ligands ('Inst. for Chem. Res., Kyoto Univ., *Grad. Sch. of Sci., Kyoto Univ., *Grad. Sch. of
Eng., Univ. Hyogo) OYuki Chiga', Ryo Takahata'?, Wataru Suzuki®, Toshiharu Teranishi'-?

We discovered an isomer-selective structural conversion of gold clusters (AuCs) by gold(I)
thiolate (AuSR) insertion, which represents the significant synthetic routes for realizing
rational designs of AuCs. We demonstrated the isomer-selective conversion of Au;s(ScCe)i4
(ScC¢ = cyclohexanethiolate) into the J-isomer out of two Aux(SR)«(ScCs)20-» isomers in high
yields by the reactions with AuSR. When AuSR is utilized, a comparison of the structures of
Auis(ScCe)14 with those of Aux4(SR)20 isomers revealed that the partial structure in the Au cores
is maintained regardless of the structures of the thiolate moiety.

Keywords : Gold cluster; Gold(l) complex; Isomer-selective conversion; Thiolate ligand
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Fig. 1. (a) UV—Vis absorption spectra of the products obtained by the reaction of Au;s(ScCe)14 with
AuSBn or BnSH. (b) Schematic image of Isomer-selective conversion from AuisSRi4 to AuzsSR'.

[1] A. Das et al., Angew. Chem. Int. Ed. 2015, 54, 3140. [2] S. Chen et al., Angew. Chem. Int.
Ed. 2015, 54,3145. [3] Y. Chiga et al., Inorg. Chem. 2023, 62, 10049.
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