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Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles.

Small particles (S L ticles (L Si ti
ma. p’fl icles (5) arg-e p?r icles (L) Particle functionalization 1z¢ ratio Solvent Co-assembly approach Superlattice Stoichiometry ny:ng Ref.
(size in nm)®) (size in nm)®) (Y)®
i i - Sol t ti
Spherl(c6a)l PbSe Sphen;ilﬁ, Fez0s - 0.55 Dibutyl ether ° ven(ée(;/e:g;)ra ton AlB,-type superlattice LS, 1:2 184
Spherl((g;l PbSe Spherl((:ill\)(-Fe203 - 0.55 Dibutyl ether Solvenzggig;)ratlon NaZn,s-type superlattice LS5 1:13 184
Spherical Pd Spherical PbSe Pd: DDT Solvent evaporation (ico-LSy3- or) NaZn,s-type superlattice
0.627 Tol LS 1:20 29
(3) (5-8) PbSe: 0A oluene (45-50 °C) Cub-LS;3-type superlattice 3
Spherical CdSe Spherical CdTe CdSe: TOPO and ODA 057 TCE Solvent evaporation Nilziz'tﬁgg ; l;ﬁ;ffl;t;;izs = . 3738
. " 55°C 137 13 ’
(4.4) 9.1) CdTe: ODPA and TOPO ( ) Cub-LS, s type superlattice LS.,
Spherical CdSe Spherical CdTe CdSe: TOPO and ODA 063 TCE Solvent evaporation et S'tt’;%is;};frlf;ftlic - 1S . 3738
B . o, 137 13 »
(4.4) (8.1) CdTe: ODPA and TOPO (55°0C) Cub-AB, 5 type superlattices LS.,
Spherical CdSe Spherical CdTe CdSe: TOPO and ODA Solvent evaporation .
.71 TCE - 1 -
(4.4) (7.0) CdTe: ODPA and TOPO 0.7 ¢ (55 °C) CaCus-type superlattices LSs 37.38
Spherical CdSe Spherical CdTe CdSe: TOPO and ODA 0.81 TCE Solvent evaporation MeZn,- latti ) 3738
(4.4) (5.9) CdTe: ODPA and TOPO : (55°C) 84ny-type superiattices LS, '
Sphe{is(ial Au Sph(ﬁi;)al Fe A];:;_%ZF 0.424 Chloroform Solvent Ee[\:%mratlon NaCl-type superlattice LS - 190
Spherical Au Spherical y-Fe,0; Toluene or toluene mixture Solvent evaporation NaCl-type superlattice LS
0.43 - 31,32
(5) (13.4) DDT, 04, or TOPO with TCE or chloroform (45°0) AlB,-type superlattice LS, !
Spherical Pd Spherical PbSe Pd: DDT Toluene or toluene mixture Solvent evaporation ) . i
3) (7.2) PbSe: OA 0528 with TCE or chloroform (45 °C) NaCl-type superlattice LS 32
NaCl-type superlattice LS
CuAu-type superlattice LS
Orthorhombic symmetry class LS
AlB,-type superlattice LS,
Spherical Pd Spherical PbSe Toluene or toluene mixture Solvent evaporation MgZn,-type superlattice LS, i
3) (6.2) DDT, 0A, or TOPO 0-59 with TCE or chloroform (45°C) MgNi,-type superlattice LS, 31,32
CuzAu-type superlattice LS;
Fe,C-type superlattice LS,
NaZnys-type superlattice LSy3
Cub-LSy3-type superlattice LSi3
NaCl-type superlattice LS
AlB,-type superlattice LS,
Spherical Pd Spherical PbS Toluene or toluene mixture Solvent evaporation MgNix-type superlattice LS
pherica pherical e )
0.63 Fe,C-t latt LS - 31,32
3) (5.8) DDT, A, or TOPO with TCE or chloroform (45 °C) eamype superiatice § ’
CaBg-type superlattice LS
NaZn3-type superlattice LSi3
Cub-LSq3-type superlattice LSi3
Spherical Ag Spherical PbS Ag: DDT 056 Toluene or toluene mixture Solvent evaporation CuA .
. -t latt LS 1:3-1:5 32
3) (6.7) PbSe: OA with TCE or chloroform (45 °C) uAu-type superiatice



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Spherical Ag Spherical PbSe Ag: DDT Toluene or toluene mixture Solvent evaporation ) . 2.
(3.4) (5.8) PbSe: 0A 0.68 with TCE or chloroform (45°C) CuAu-type superlattice LS 1315 32
Spherical Au Spherical PbSe Au: DDT Toluene or toluene mixture Solvent evaporation .
. Au- 1 L 1:3-1: 2
(5) (7.6) PbSe: 0A 0.70 with TCE or chloroform (45 °C) CuAu-type superlattice S 15 3
Spherical Au Spherical PbSe Au: DDT Toluene or toluene mixture Solvent evaporation .
0.82 CuAu-t; latti LS 1:3-1:5 32
5) (6.2) PbSe: 0A with TCE or chloroform (45°C) Ha-type superiattice
Spherical Pd Spherical PbSe Pd: DDT Toluene or toluene mixture Solvent evaporation .
0.63 Orthorhomb try cl LS 1:3 32
(3) (5.8) PbSe: OA with TCE or chloroform (45°C) rehorhomble symmetry c1ass
Spherical Ag Spherical PbSe Ag: DDT Toluene or toluene mixture Solvent evaporation . )
(4.2) (7.2) PbSe: OA 066 with TCE or chloroform (45 °C) Orthorhombic symmetry class LS 13 32
Spherical PbSe Spherical Bi Toluene or toluene mixture Solvent evaporation .
- AlB,- 1 L - 1
(5.8) (14.4) DDT, 0A, or TOPO with TCE or chloroform (45 °C) vtype superiattice Se 3
Spherical PbSe Spherical y-Fe,0; PbSe: 0OA 05 Toluene or toluene mixture Solvent evaporation Al .
. B,- latt LS - 32
(5.8) (13.4) y-Fe,05: 0A with TCE or chloroform (45 °C) 2type superiattice 2
Spherical CoPt; Spherical y-Fe, 03 CoPt;: ACA, HDA Toluene or toluene mixture Solvent evaporation ) . ]
(6.2) (13.4) y-Fe;03: OA 0.54 with TCE or chloroform (45°C) AlB,-type superlattice LS, 32
Spherical Pd Spherical PbSe Pd: DDT Toluene or toluene mixture Solvent evaporation ) . i
3) (6.7) PbSe: OA 0-56 with TCE or chloroform (45 °C) AlBz-type superlattice LS 32
Spherical Ag Spherical PbSe Ag: DDT Toluene or toluene mixture Solvent evaporation .
.71 AlB,- 1 L - 2
3.7) (5.8) PbSe: 0A 0 with TCE or chloroform (45 °C) ztype superiattice Sz 3
Spherical Au Spherical PbSe Au: DDT 0.787 Toluene or toluene mixture Solvent evaporation AIB atti
. - tt LS - 32
(5.5) (7.2) PbSe: 0A with TCE or chloroform (45 °C) 2 type superiattice 2
Spherical Au Spherical y-Fe,03 Au: DDT Solvent evaporation } .
(6.1) (11.5) Y-Fe,05: OA 0.53 Toluene (45 °C) AlB,-type superlattice LS, 181
CuzAu-type superlattice LS;3
Spherical Ag Spherical PbSe 0.66 Toluene or toluene mixture Solvent evaporation Fe,C-type superlattice LS, i 3132
4.2) 7.2) DDT, 0A, or TOPO : with TCE or chloroform (45 °C) NaZn,s-type superlattice LSss ’
Cub-LSy3-type superlattice LSi3
Spherical Ag Spherical PbSe Ag: DDT Toluene or toluene mixture Solvent evaporation ) . )
(3.4) (5.8) PbSe: OA 0.68 with TCE or chloroform (45°C) CusAu-type superlattice LSs L7 32
Spherical Ag Spherical PbSe Ag: DDT Toluene or toluene mixture Solvent evaporation Jatti
. - L 1: 2
(3.6) (6.3) PbSe: OA 0.66 with TCE or chloroform (45 °C) CaCus-type superlattice Ss 7 3
Spherical Ag Spherical PbSe Ag: DDT 0.66 Toluene or toluene mixture Solvent evaporation caC atti
. - tt LS 1.7 32
(3.6) (6.3) PbSe: 0A with TCE or chloroform (45 °C) aCustype superlattice 5
Spherical CoPt; Spherical CoPt; - 0.71 Toluene or toluene mixture Solvent ti CaCus-t latti LS - 406
2.6) (45) . with TCE or chloroform olvent evaporation aCus-type superlattice 5
Spherical Au Spherical PbSe Toluene or toluene mixture Solvent evaporation ) . )
(5.0) 7.2) DDT, OA, or TOPO 0.73 with TCE or chloroform (45°C) CaCus-type superlattice LSs 1:7 31
Spherical Au Spherical y-Fe;03 Au: DDT Toluene or toluene mixture Solvent evaporation .
4 Bg- 1 L 1: 2
() (13.4) y-Fe,05: 0A 043 with TCE or chloroform (45 °C) CaBe-type superlattice Ss 5 3



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Spherical Au Spherical y-Fe,03 Au: OA 0.4 Trichl thyl Solvent evaporation CaBe-type superlattice LSe 1:8 194
(4.6) (14.0) y-Fe,05: DDT ' richioroethylene (50°C) bee-LSe-type superlattice LSs '
Spherical Au Spherical y-Fe, 04 Au: OA ) Solvent evaporation (3%2.4.3.4) Archimedean tiling LS,
4 Trichl hyl 1: 194
(4.6) (14.0) y-Fe,05: DDT 0 richloroethylene (50 °C) bee-LS-type superlattice LS > ?
pherical Au Spherical y-Fe,04 Au: OA . Solvent evaporation . .
. 6 :
S 50 (14.0) y-Fe,04: DDT 0.48 Trichloroethylene (50°C) bcc-LS¢-type superlattice LS 1:8 194
. 8 -rezvs.
Spherical CdSe Spherical PbSe CdSe: TOPO and HDA 056 TCE Solvent evaporation AlB,-type superlattice LS, i 211
(3.4+0.3) (7.3+0.6) PbSe: OA ' (70°C) cub-AB;;-type superlattice cub-LS;3
i i : Sol t ti
Sphe(rglcla)l PbS Spherl[%a)l Cdse CdSe: TDPIl:E)}ii)(I)X{\TOPO—TOP 0.47 n-alkanes © Ven(geg/i\g;)ra on NaCl-type superlattice LS 1:8 41
Spherical PbS Spherical CdSe PbS: OA Solvent evaporation NaCl-type superlattice LS
0.47 -alk 1:8 41
(3.1) (8) CdSe: TDPA-HDA-TOPO-TOP fratkanes (65 °C) AIB,-type superlattice LS,
i i : Solvent ti
Sphe(l;cla)l PbS Sphe”[cga)l CdSe CdSe: TDPX?}ii)(X\TOPO-TOP 0.47 n-alkanes ° ven(:(;/ilg;ra ton AlB,-type superlattice LS, 1:8 41
Sphe(';cf)l PbS Spheri[cszal CdSe CdSe: TDP/I;b}-Sl;)(l)XATOPO TOP 0.47 n-alkanes SolvenEZe; 28; ration AlB,-type superlattice LS, 1:8 41
Spherical PbS Spherical CdSe PbS: OA Solvent evaporation .
’ (3.1) ’ (8) CdSe: TDPA-HDA-TOPO-TOP 047 n-alkanes (0°C) AlB,-type superlattice LS, 1:8 4
Spherical PbS Spherical CdS PbS: OA Solvent evaporation .
P e(l;f:f) P erl[(éa) € CdSe: TDPA-HDA-TOPO-TOP 0.47 n-alkanes (-20 QIE) NaZny;-type superlattice LS13 1:8 41
Spherical Pd Spherical PbSe Pd: DDT ~ Solvent evaporation CuAu-type superlattice LS .
(3.4) (7.7) PbSe: 0A 0-53 n-alkanes (100 °C) CuzAu-type superlattice LS; 19 "
Spherical Pd Spherical PbSe Pd: DDT 0.53 n-alkanes Solvent evaporation ((:::lilll:t}; I;issl:f;i;l; ‘Ecttlicciz ]f'ss 1.9 4
(34) (7.7) PbSe: OA ) (85°C) 3 ) 3 ’
Fe,C-type superlattice LS,
Spherical Pd Spherical PbSe Pd: DDT 0.53 -alk Solvent evaporation AlB,-type superlattice LS, 1.9 41
(3.4) 7.7) PbSe: 0A ' nratkanes (65 °C) Fe,C-type superlattice LS, '
. . . . CuAu-type superlattice LS
Sphgl‘c}e)\l pd Sphe?;?l) PbSe IFSS(?I())I\ 0.53 n-alkanes SolvenE:(\)/ilg;)ratlon AlB,-type superlattice LS; 1:9 41
) ) ) CusAu-type superlattice LS;3
Sphglgl Pd Sphe{;c;l) PbSe Il’)l;iSe]:)]g)E\ 0.53 n-alkanes SolvenEzeg/::g;)ratlon AlB,-type superlattice LS, 1:9 41
Spherical Pd Spherical PbS Pd: DDT Solvent ti .
P (E;IZ? P el&,l;?) € PbSe: OA 0.53 n-alkanes olven ((e)‘fg;ora ton AlB,-type superlattice LS, 1:9 41
CuAu-type superlattice LS
Spherical Pd Spherical PbSe Pd: DDT 0.53 _alk Solvent evaporation AlB,-type superlattice LS, 1.9 41
(3.4) 7.7) PbSe: 0A : n-atkanes (-20°C) CusAu-type superlattice LS, ‘
NaZn,3-type superlattice LSz
Spherical Pd Spherical PbSe Pd: DDT _alk Solvent evaporation CuAu-type superlattice LS 1.1 41
(3.4) (7.7) PbSe: OA 0-53 nratkanes (85°C) CusAu-type superlattice LS, 18
CuAu-type superlattice LS
. . . . AlB,-type superlattice LS,
Sphglgl Pd Sphel&;c;l) PbSe 5353%}; 0.53 n-alkanes SolvenEZe; 28; ration CusAu-type superlattice LS3 1:18 41
’ ’ ’ Fe,C-type superlattice LS,
NaZn,;3-type superlattice LSi3



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

sPh'E;Z?l Pd Sphel{i;a;l] PhSe lfl;jSé)%TA 0.53 n-alkanes Solven(t;\(;ao}gration NaZn,3-type superlattice LS13 1:18 41
T e e T R 5w om
Sphl(?;i:a]ll Pd Sphe{i;:e;l) PbSe ;;j Se?%i 0.53 n-alkanes SolvenEzeg/ ::E;) ration %g;-'g]f: ssllj}l):rﬁfttttii(::: I%Si 1:4.5 41
i | i CusAu-type superlattice LS;
Sph?;i?l pd Sphel&i;:;l) PbSe :SS(?%& 0.53 n-alkanes Solven(t_;w(;ip():(;ration NaCl-type superlattice LS 1:4.5 41
SPhenclFd Spheial s ot oL eporsion _ Cuv e s 5w
herlal P4 spherea i oot Solvnt eaporsion Cutope supriaic 5w w
henclFd spheial s rot Wvmtenpomion  Cubepesiperies 5w w
herlal P Spherea i oot Solven: eaporsion Cuvpe supriaic 5w o
Sphg%;?l Pd Sphel{i;a;l] PbSe IE)I?S;)%TA 0.74 n-alkanes SolvenEzegig;)ration NaZn3-type superlattice LS;3 1:8 41
Pherlal P Spherea i ot Solvn: eaporsion e sipracie 5w w
i et P erporion — Cubwipe apataric 5w w
Sphai.;?l Pd Sphe;i;.z;l) PbSe 5353%1 0.74 n-alkanes SolvenEZeg/i\g;)ration CaCus-type superlattice LS5 1.6 41
Sphg%g&]\l Pd Sphel&i;:;l] PbSe 5353%'}; 0.74 n-alkanes SolvenE;;‘e:g]oration CsCl-type superlattice LS 1:4 41
PhealPd— Spherca e o v Cuve b 5w
SPheralPd—— Sphercl i e epuraion — Cultye supratis 5w w
Sphegzl)(:dse Spher(if‘;; PbSe DDT or DDT and OA 053 Hexane SOIV"“E%’ 32;’ ration AIB;-type superlattice LS, - 41
A oo e s 5 - -
Sphet&istiaél]CdSe Spheliigf_?)l] PbSe DDT or DDT and OA 073 Hexane Solvenzfgig)ration I\C/Iagérll:_-tt}}:}};: :llllr]:::ll:ttttiiccs igz A 41
SpheE;clgl)CdSe Sphe(r7i.c7aé)PbSe DDT or DDT and OA 0.75 Hexane Solven; ;gigsnration l\élagg::tt}}:s: ;Egs:ll:;iss tgz B 41
R o gertn i upe ot 5o -
L | L R VYR T2 e et 5w



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Au: Co-length saturated

. Au- latti
Spherical Au Spherical PbS hydrocarbon chains Solvent evaporation CuAu-type super att.lce LS
- Octane AlB,-type superlattice LS, - 214
(4.1) (7) PbS: Cyg-length saturated (50°C) R
NaZn3-type superlattice LS
hydrocarbon chains B
Au: Cyg-length saturated
Spherical Au Spherical PbS hydrocarbon chains } Octane Solvent evaporation MgZn,-type superlattice LS, B 214
(4.1) 7) PbS: Co-length saturated (50°C) CaCus-type superlattice LSs
hydrocarbon chains
Au: Co-length saturated 32.4.3.4) Archimed " LS
Spherical Au Spherical y-Fe,0;3 hydrocarbon chains Octane Solvent evaporation (3%4.34) I];thnée ean tiling LS * A 214
ol o 3.84
Au: Cyg-length saturated
Spherical Au Spherical y-Fe,0; hydrocarbon chains Octane Solvent evaporation LizBi-type superlattices LS; B 214
(4.1) (10.2) y-Fe,03: Co-length saturated (50°C) NaZn,;3-type superlattice LS5
hydrocarbon chains
1:2
Sphgl;e]al Ag Sph(elrllc;]l Ag Ag: 0AM 0.42 Toluene Solvenzgeg/e:g;)ratlon NaCl-type superlatice LS 14 217
’ ’ 1:10
1:2
Sphl(?;l;é]\l Ag S]Jh(elrllc;]l Ag Ag: 0AM 0.44 Toluene Solvenzsegig)ratlon NaCl-type superlattice LS 1.4 217
’ ’ 1:10
1:2
Sphgl%ﬂ Ag Sphglgjl Ag Ag: 0AM 0.52 Toluene Solvenzsegig;)ratlon AIB,-type superlattice LS, 1:4 217
’ ’ 1:10
1:2
Sphglg:]il Ag Spht(e;l;:]al Ag Ag: 0AM 0.55 Toluene SolvenE3eg/::g;)ratlon AIB,-type superlattice LS, 1:4 217
’ ’ 1:10
Sphgl%‘l Ag Sph&?%‘l Ag Ag: 0AM 0.58 Toluene SOIVE’“E;; i‘g;’ra“"“ AIB;-type superlattice LS, 1:2 217
Spherical Ag Spherical Ag Ag: OAM Tol Solvent evaporation AlB,-type superlattice LS, 1:4 217
(3.7) (8.2) g 0-58 oluene (35°C) NaZn,;-type superlattice LSi3 )
Sphgl%‘l A8 Sphglg‘;l Ag Ag: 0AM 0.58 Toluene SOIVE’“E;’; ‘;‘g;’ra“"“ NaZnys-type superlattice LS1s 110 217
1:2
Sphgl%‘l A8 Sphglgil Ag Ag: 0AM 0.64 Toluene SolvenE;; 38) ration NaZn,3-type superlattice LS13 1:4 217
A . 1:10
Spherical Ag Spherical Ag Ag: OAM Tol Solvent evaporation ) 1:2 21
(3.7) (5.5) g: 0 0.79 oluene (35 °C) MgZn,-type superlattice LS, 1:4 7
1:2
Sphglg?l Ag Sphglg:jl Ag Ag: 0AM 0.81 Toluene SolvenEseg/ 323) ration MgZn,-type superlattice LS, 1:4 217

1:10



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Spherical Ag Spherical Ag Small Ag particles: DDT 0.42 Toluene Solvent evaporation CaBe-type superlattice LS, 1:2 217
(4.0) (11.9) Large Ag particles: 0AM ' (35°0) DDQC LS;84 1:4
Spherical Ag Spherical Ag Small Ag particles: DDT 42 Tol Solvent evaporation } . 1.1 217
(4.0) (11.9) Large Ag particles: OAM 0- oluene (35°C) CaBs-type superlattice LSs 10
Spherical Au Spherical Ag Small Au particles: DDT 42 Tol Solvent evaporation CaBs-type superlattice LSe 1:4 217
(4.0) (11.9) Large Ag particles: OAM 0 oluene (35°C) DDQC LS354 '
. ) ) . AlB,-type superlattice LS,
Spherical Ag Spherical CoFe,0,4 Ag: 0AM 0.42 Toluene Solvent evilporatlon (324.3.4) Archimedean tiling LS, 1:4 217
3.7) (12) CoFe,0,: 0A (35°0) DDQC LS
3.84
Sphe(r‘il-c)al Ag Spheric(:ilzgoFezm COI;ge: 3D'I(‘)A 0.42 Toluene SolvenE3eg/e:E)3)ration CaBe—typ; Ds;zerlattice LIS‘S6 1.4 217
204 3.84
Spherical Au Spherical PbS Au: nonanethiol (A=0.77) 0.57 Oct Solvent evaporation NaZn - atti ) 221
(3.1) (6.3) PbS: nonanoic acid (A=0.38) : ctane (50°C) aZnys-type superiattice LS13
Spherical Au Spherical PbS Au: DDT (A=1.01) 0.61 Oct Solvent evaporation NaZn -t atti B 221
(3.1 (63) PbS: nonanoic acid (\=0.38) : ctane (50 °C) ainys-type superiattice LS13
Spherical Au Spherical PbS Au: nonanethiol (A=0.77) 0.53 Oct Solvent evaporation AIB,- atti ) 221
(3.1) (6.3) PbS: myristic acid (A=0.57) : ctane (50°C) rtype superlattice LS
Spherical Au Spherical PbS Au: DDT (A=1.01) 0.56 Oct Solvent evaporation AIB,- atti ) 221
(3.1 (63) PbS: myristic acid (A=0.57) : ctane (50°C) 2type superiattice LS,
Spherical Au Spherical PbS Au: Octadecanethiol (A=1.47) 0.62 Oct Solvent evaporation CaCue- latti } 221
(3.1) (6.3) PbS: myristic acid (A=0.57) ' ctane (50°C) aCus-type superlattice LSs
Spherical Au Spherical PbS Au: hexanethiol (A=0.54) 0.47 Oct Solvent evaporation NaCl- atti ) 221
(3.1 (63) PbS: 0A (A=0.66) : ctane (50°C) atl-type superlattice LS
Spherical Au Spherical PbS Au: nonanethiol (A=0.77) 051 Oct Solvent evaporation CuAu- atti } 221
(3.1) (6.3) PbS: OA (A=0.66) ' ctane (50°C) uAiu-type superlattice LS
Spherical Au Spherical PbS Au: DDT (A=1.01) 0.54 Octane Solvent evaporation CuzAu-type superlattice LS;3 ; 221
3.1 (6.3) PbS: 0A (A=0.66) ) (50 °C) NaZn,3-type superlattice LSq3
Spherical Au Spherical PbS Au: Octadecanethiol (A=1.47) Solvent evaporation _ . }
(3.1) (6.3) PbS: 0A (1=0.66) 0.60 Octane (50 °C) CaCus-type superlattice LSs 221
Spherical Au Spherical PbS Au: DDT (A=0.73) 0.78 Oct Solvent evaporation CaCue-t latti B 221
(4.3) (63) PbS: nonanoic acid (\=0.38) : ctane (50°C) alus-type superiattice LSs
Spherical Au Spherical PbS Au: Octadecanethiol (A=1.06) Solvent evaporation B . }
(4.3) (6.3) PbS: myristic acid (A=0.57) 0.79 Octane (50 °C) CaCus-type superlattice LSs 221
Spherical Au Spherical PbS Au: pentadecanethiol (A=0.75) 0.86 Octane Solvent evaporation MgZn,-type superlattice LS, ) 221
(5.1) (6.3) PbS: myristic acid (A=0.57) ) (50°C) CaCus-type superlattice LSs
Spherical Au Spherical PbS Au: DDT (A=0.61) 0.80 Octane Solvent evaporation MgZn,-type superlattice LS, ) 221
(5.1) (6.3) PbS: OA (1=0.66) ) (50 °C) CaCus-type superlattice LSs
Spherical Au Spherical PbS Au: hexanethiol (A=0.54) 041 Oct Solvent evaporation NaCl- atti ) 221
(1) (7.5) PbS: 0A (A=0.55) : ctane (50°C) atl-type superlattice LS
Spherical Au Spherical PbS Au: nonanethiol (A=0.77) 0.44 Oct Solvent evaporation CuAu- atti } 221
(3.1) (7.5) PbS: OA (A=0.55) ' ctane (50°C) uAiu-type superlattice LS
Spherical Au Spherical PbS Au: DDT (A=1.01) 0.47 Oct Solvent evaporation Li-Bi- latti B 221
(3.1) (7.5) PbS: 0A (A=0.55) : ctane (50°C) 1aBl-type superlattice LS5
Spherical Au Spherical PbS Au: Octadecanethiol (A=1.47) 0.52 Octane Solvent evaporation NaZny3-type superlattice LS13 ) 221
(3.1) (7.5) PbS: OA (A=0.55) ' (50°C) bcc-LSg¢-type superlattice LS



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Spherical Au Spherical PbS Au: nonanethiol (A=0.56) 057 Octane Solvent evaporation CuAu-type superlattice LS 221
(4.3) (7.5) PbS: OA (A=0.55) (50 °C) AlB,-type superlattice LS,

Spherical Au Spherical PbS Au: DDT (A=0.73) 0.61 Octane Solvent evaporation CuAu-type superlattice LS 221
(4.3) (7.5) PbS: OA (A=0.55) (50 °C) NaZn,;-type superlattice LS13

Spherical Au Spherical PbS Au: pentadecanethiol (A=0.89) 0.64 Oct Solvent evaporation : . 221
(43) (7.5) PbS: 0A (A=0.55) : ctane (50°C) CaCus-type superlattice LSs

Spherical Au Spherical PbS Au: Octadecanethiol (A=1.06) 0.67 Octane Solvent evaporation MgZn,-type superlattice LS, 221
(4.3) (7.5) PbS: OA (A=0.55) (50 °C) CaCus-type superlattice LSs

Spherical Au Spherical PbS Au: DDT (A=0.61) 0.69 Oct Solvent evaporation : . 221
(5.1) (7.5) PbS: 0A (A=0.55) : ctane (50°C) CaCus-type superlattice LS5

Spherical Au Spherical PbS Au: pentadecanethiol (A=0.75) 0.73 Oct Solvent evaporation } . 221
(5.1) (7.5) PbS: OA (A=0.55) . ctane (50 °C) CaCus-type superlattice LSs

Spherical Au Spherical PbS Au: Octadecanethiol (A=0.89) Solvent evaporation : .
(5.1) (7.5) PbS: 0A (1=0.55) 0.76 Octane (50 °C) CaCus-type superlattice LSs 221

Spherical Au Spherical PbS Au: hexanethiol (A=0.54) 0.37 Oct Solvent evaporation } . 221
(3.1) (9.3) PbS: Undecanoic acid (A=0.31) : ctane (50 °C) NaCl-type superlattice LS

Spherical Au Spherical PbS Au: nonanethiol (A=0.77) 0.40 Oct Solvent evaporation : . 221
(3.1) (9.3) PbS: Undecanoic acid (A=0.31) : ctane (50°C) CaBs-type superlattice LSs

Spherical Au Spherical PbS Au: DDT (A=1.01) 0.43 Oct Solvent evaporation e . 221
(3.1) (9.3) PbS: Undecanoic acid (A=0.31) : ctane (50 °C) bee-LS¢-type superlattice LSs

Spherical Au Spherical PbS Au: Octadecanethiol (A=1.47) Solvent evaporation T .
(3.1) (9.3) PbS: Undecanoic acid (A=0.31) 047 Octane (50°C) bec-LSq-type superlattice LSs 221

Spherical Au Spherical PbS Au: hexanethiol (A=0.54) 0.35 Oct Solvent evaporation 3 . 221
(3.1) (9.3) PbS: OA (1=0.45) . ctane (50 °C) NaCl-type superlattice LS

Spherical Au Spherical PbS Au: nonanethiol (A=0.77) Solvent evaporation : .
(3.1) (9.3) PbS: OA (A=0.45) 0.37 Octane (50 °C) CaBe-type superlattice LSe 221

Spherical Au Spherical PbS Au: DDT (A=1.01) 0.40 Oct Solvent evaporation e . 221
(3.1) (9.3) PbS: OA (A=0.45) . ctane (50 °C) bcc-LSe-type superlattice LS

Spherical Au Spherical PbS Au: Octadecanethiol (A=1.47) 44 Solvent evaporation o . 221
(3.1) (9.3) PbS: 0A (A=0.45) 0- Octane (50 °C) bec-LS¢-type superlattice LSs

Spherical Au Spherical PbS Au: nonanethiol (A=0.56) 052 Octane Solvent evaporation CaCu-type superlattice LS 221
(4.3) 9.3) PbS: Undecanoic acid (A=0.31) ' (50°C) DDQC LS354

Spherical Au Spherical PbS Au: DDT (A=0.73) 055 Octane Solvent evaporation Li3Bi-type superlattice LS3 221
(4.3) 9.3) PbS: Undecanoic acid (A=0.31) ' (50°C) NaZn,3-type superlattice LS13

Spherical Au Spherical PbS Au: pentadecanethiol (A=0.89) 057 Octane Solvent evaporation LizBi-type superlattice LS 221
(4.3) 9.3) PbS: Undecanoic acid (A=0.31) ’ (50°C) NaZn,3-type superlattice LSi3

Spherical Au Spherical PbS Au: Octadecanethiol (A=1.06) 0.60 Octane Solvent evaporation Li3;Bi-type superlattice LS3 221
(4.3) 9.3) PbS: Undecanoic acid (A=0.31) ’ (50°C) NaZn;;-type superlattice LS5

Spherical Au Spherical PbS Au: nonanethiol (A=0.56 Solvent evaporation CuAu-type superlattice LS

0.48 Octane 221

(4.3) 9.3) PbS: OA (A=0.45) : (50 °C) DDQC LSsg4

Spherical Au Spherical PbS Au: DDT (A=0.73) 0.51 Octane Solvent evaporation LizBi-type superlattice LS; 221
(4.3) (9.3) PbS: OA (A=0.45) (50 °C) NaZn,3-type superlattice LSq3

Spherical Au Spherical PbS Au: pentadecanethiol (A=0.89) 0.54 Octane Solvent evaporation Li;Bi-type superlattice LS;3 221
(4.3) (9.3) PbS: OA (A=0.45) ’ (50°C) NaZn,3-type superlattice LS13



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Spherical Au Spherical PbS Au: Octadecanethiol (A=1.06) 056 Octane Solvent evaporation LizBi-type superlattice LSz } 221
(4.3) (9.3) PbS: OA (A=0.45) ) (50 °C) NaZny3-type superlattice LSq3
Spherical Au Spherical PbS Au: nonanethiol (A=0.47) 0.59 Octane Solvent evaporation AlB,-type superlattice LS, . 221
(5.1) 9.3) PbS: Undecanoic acid (A=0.31) (50°C) NaZny3-type superlattice LS;3
Sph?;i%ll Au Sphe(rgic;)l PbS Au: Il;?)g?gi\ﬂao—lo(i?))An 0.55 Octane Solvengse(;raog;) ration AlB,-type superlattice LS, - 221
Spherical Au Spherical PbS Au: DDT (A=0.61) Solvent evaporation CuAu-type superlattice LS
0.58 Octane S ) - 221
(5.1) (9.3) PbS: OA (A=0.45) (50°C) CuzAu-type superlattice LS;3
Sph«E;itSl Au Sphe(rgicsa]l Pbs Au: OC;?)%%&X‘E;\IPSLQ)=O-89) 0.64 Octane 501"9“;59(;’28;’”“"“ CaCus-type superlattice LSs - 221
AlB,-type superlattice LS,
) ) ) DDQC LSs84
Spheféc)al Au Spherﬁ"’; I) Fe;0; FAeu(')DI%TA 043 £0.01 TCE S"l"enz Se(‘)"'jg;""a“‘m (3%.4.3.4) Archimedean tiling LS, - 33
' R (33.4%) Archimedean tiling LS,
CaBg-type superlattice LSe
Spherical Au Spherical y-Fe,0; Au: DDT 43+ 0.01 TCE Solvent evaporation DD L B
(4.7) (12.6) Fe;0,: 0A 043200 ¢ (50 °C) QL Sase 33
Sphe(r;(;al Pd Spher(i;)al PbS : 0.43 + 0.01 TCE Solvengse(\)zzjg?ration DDQC LSsps R 33
NaCl-type superlattice LS
Spherl(c;lg{)Mom} Sphglg%PbS MSE:SZ-: &?A 0.41 Toluene and chlorobenzene Solven'(cse(\)/ 22;) ration b?;igtytgzsl;z;l:;t;:ie Egz - 206
. . : -LSe- 6
NaZny3-type superlattice LSi3
NaCl-type superlattice LS
Spheri(c;lg{)Molgz} Sphe(rBicla)l PbS M]())i:;-: gADA 051 Toluene and chlorobenzene Solven&tse(\)lig;)ration Ale-typSSlél:():erlattice LI.S.Sz B 206
. . H 3.84
NaZny3-type superlattice LSi3
. . . . NaCl-type superlattice LS
Spherl(c;lggMolgz} Sphe(r61c6a]l PbS Mg;fsz_' gADA 0.58 Toluene and chlorobenzene Solvengsegzgi)ratlon AlB,-type superlattice LS, - 206
! i i NaZn3-type superlattice LS5
NaCl-type superlattice LS
hetelfond syl 074 Toheneandctowberne SeGORion - e aperaice L e
. . . 57 5
NaZny3-type superlattice LS;3
. Spherical amorphous- . .
Spherical Ag phase Co Ag: DDT 0.49 Toluene Solvent eviporatmn NaCl-type superlattice LS 2:1 208
(4.0) (9.2) Co: OA (25°C)
CuAu-type superlattice LS
Sph((azi(c)z)ll Ag Spherical(};cg]—phase Co AEgl; .DOIA)AT 0.49 Toluene Solven'(czeglig;)ration CugAu—tyB(B Eué)erlattice LI.S.83 21 208
g . : 3.84
NaZny3-type superlattice LSi3
Spherical Ag Spherlceﬁ;r:gl(’)phous— Ag: DDT 0.49 Toluene Solvent evaporation AlB,-type superlattice LS, 2:1 208
(4.0) P (9.2) Co: OA ’ (65°C) CuzAu-type superlattice LS; '
Spherical Ag Spherical hcp-phase Co Ag: DDT 0.49 Solvent evaporation AlB,-type superlattice LS; 2:1 208
(4.0) (9.3) Co: OA . Toluene (65°C) CuzAu-type superlattice LS; :



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Spherical Ag

Spherical amorphous-

Ag: DDT

Solvent evaporation

0.59 - i 2:1 208
(4.0) ph(a;;]Co Co: OA Toluene (25°C) AlB,-type superlattice LS,
Spherical Ag Spherical hcp-phase Co Ag: DDT 0.59 Solvent evaporation : . 21 208
(4.0) (7.1) Co: OA \ Toluene (25 °C) AlB,-type superlattice LS; H
Spherical Aj Spherical hollow core- Solvent evaporation
p U shell iron/iron oxide - - Toluene and TCE P! NaCl-type superlattice LS 1:2 241
(4.5) 117) (40-50 °C)
Spherical Au Spherical hollow core- Solvent evaporation
P shell iron/iron oxide DDT - Toluene and TCE po NiAs-type superlattice LS 1:2 241
(4.5) 117) (40-50 °C)
Spherical Au Spherical hollow core- Solvent evaporation NiAs-type superlattice LS
5 shell iron/iron oxide DDT - Toluene and TCE 50° ) 1:2 241
(45) (11.7) (40-50 °C) AlB,-type superlattice LS,
Spherical Aj Spherical hollow core- Solvent evaporation
p U shell iron/iron oxide - - Toluene and TCE P! AlB,-type superlattice LS, 1:4-5 241
(4.5) 117) (40-50 °C)
Spherical Au Spherical hollow core- Solvent evaporation
shell iron/iron oxide 0A - Toluene and TCE A AlB,-type superlattice LS, 1:3 241
(4.5) 117 (40-50 °C)
Spherical Au Spherical hollow core- Solvent evaporation NaZnjs-type superlattice LS13
shell iron/iron oxide - - Toluene and TCE A _ 1:6-8 241
(4.5) (11.7) (40-50 °C) cub-AB;3-type superlattice LS13
. Spherical hollow core- . B .
Spherical Au shell iron/iron oxide 0AM - Toluene and TCE Solvent evapooratlon NaZis-type Superlattlc-e L 1:6-8 241
(4.5) (11.7) (40-50°C) cub-AB;3-type superlattice LS5
Spherical Ag Spherical Ag Small Ag particles: DDT 42 PETSR 1- latti L 1:4 21
(4.0) (11.9) Large Ag particles: 0AM 0. Hexane (on DEG) Air-liquid interface NaCl-type superlattice S : 7
Soherical Soherical Fe-0 AlB,-type superlattice LS,
p e'"Eg;‘ FePt p erziz)m " ; - Hexane (on DEG) Air-liquid interface CuzAu-type superlattice LS, 1:3 248
NaZnyz-type superlattice LS13
Spherical Au Spherical Fe;0, Au: Atactic PS (M,, = 3.0k) PRI . : .
(3.8) (13.4) Fe;0,: Atactic PS (M, = 5.3 K) 0.49 Toluene (on DEG) Air-liquid interface NaZny3-type superlattice LSi3 1:15 254
Spherical Au Spherical Fe30, Au: Atactic PS (M, = 3.0 k) TR :
" 0.49 - bce-LSq- latt LS 1:7 254
(3.8) (13.4) Fes0,: Atactic PS (M, = 5.3 k) Toluene (on DEG) Air-liquid interface cc-LS¢-type superlattice 6
Spherical Au Spherical Fe;04 Au: Atactic PS (M, = 1.1 k) PRI ~ ; R
(42) (134) Fes0,: Atactic PS (M, = 5.3 K) 0.40 Toluene (on DEG) Air-liquid interface NaCl-type superlattice LS 254
Spherical Au Spherical Fe;04 Au: Atactic PS (M, = 5.3 k) e MgZn,-type superlattice LS,
" 0.69 - . - 254
(4.2) (13.4) Fe;0,: Atactic PS (M, = 5.3 k) Toluene (on DEG) Air-liquid interface CaCus-type superlattice LSs
i Spherical Fe30.
Sph((eglfgl Au p eat;as] s OA and/or OAM 0.44 Hexane (on DEG) Air-liquid interface 2D LS-type superlattice LS - 253



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

i Spherical Fe;0.
Sphegcg; FePt P e{i(;as] s OA and/or 0OAM 0.40 Hexane (on DEG) Air-liquid interface 2D LS-type superlattice LS 253
Spherical Fe:0 Spherical
P e(ric3a5) sl NaYF,:Yb/Er 0A and/or 0AM 0.49 Hexane (on DEG) Air-liquid interface 2D LS-type superlattice LS 253
: (28.9)
Spherical FePt Spherical Fe;0,4 0.26 o ) LS 253
(31) (16.55) 0A and/or OAM E Hexane (on DEG) Air-liquid interface 2D LS,-type superlattice 2
i Spherical Fe;0.

Sph?:%‘l Au P e{iclaz] s 0A and/or 0AM 0.63 Hexane (on DEG) Air-liquid interface 2D L,S;-type superlattice L,S3 253
Sphe&cg; FePt Sphe(ricealsfe304 OA and/or 0OAM 0.42 Hexane (on DEG) Air-liquid interface 2D LSs-type superlattice LS; 253

Sphglgl Ag Sph(z;l%ﬂ Au :5 'I]\;[l\l/lji 0.97 Water Electrostatic Dlamond—t};;:le; S;lrast[tai}(l:zlerlte—type) LS 49

Sph(elric:)l Au Sph(elrici)l Au DNA - Water DNA-guided CsCl-type superlattice LS 278

Spherical Au Spherical Au DNA - Water DNA-guided CsCl-type superlattice LS 278

(12.5) (12.5) 8 d

Sphegc)al Au Sph‘E;‘%‘l Au (DNA linggp;atio -3) 0.75 water DNA-guided CsCl-type superlattice LS 256

Spherical Au Spherical Au DNA . .

2.5) (4.4) (DNA linker ratio = 0.4) 0.61 water DNA-guided CsCl-type superlattice LS 256
Sphegc)al Au Sph?;“;]‘l Au (DNA ]inkzyl{:tio -05) 0.76 water DNA-guided CsCl-type superlattice LS 256
Sphegc]al Au Sph(elr(;cza)l Au (DNA linklzyll}atio -0.5) 1 water DNA-guided CsCl-type superlattice LS 256
Sphegc)al Au Sph(elr(l)c;)l Au (DNA ]ink]zyf;tio -05) 0.85 water DNA-guided CsCl-type superlattice LS 256
Sphe{;al Au Sph(elr;cg]l Au (DNA link]?ey?atio -02) 0.99 water DNA-guided CsCl-type superlattice LS 256
Spherical Au Spherical Au DNA 0.98 o } . LS 256

(9.7) (19.2) (DNA linker ratio = 0.3) . water DNA-guided CsCl-type superlattice
Spherical Au Spherical Au DNA . .

(14.8) (24.5) (DNA linker ratio = 0.3) 0.99 water DNA-guided CsCl-type superlattice LS 256
Spherical Au Spherical Au DNA 0.94 o } . LS 256
(14.8) (29) (DNA linker ratio = 0.2) . water DNA-guided CsCl-type superlattice
Spherical Au Spherical Au DNA . .
X - - L. 2
(19.2) 29) (DNA linker ratio = 0.4) 0.99 water DNA-guided CsCl-type superlattice S 56
Spherical Au Spherical Au DNA 0.6 o 3 . LS 256

(2.5) (4.4) (DNA linker ratio = 2) . water DNA-guided AlB,-type superlattice 2
Spherical Au Spherical Au DNA . .

X - - L 2

(4.6) (4.6) (DNA linker ratio = 1) 0.56 water DNA-guided AlB,-type superlattice Sz 56
Spherical Au Spherical Au DNA 0.38 o } . LS 256

(4.9) (4.9) (DNA linker ratio = 1) . water DNA-guided AlB,-type superlattice 2
Spherical Au Spherical Au DNA . .

X - - L 2

(4.9) (9.5) (DNA linker ratio = 1.5) 0.55 water DNA-guided AlB,-type superlattice Sz 56



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Spherical Au Spherical Au DNA . . ;
(4.9) (9.5) (DNA linker ratio = 1.5) 0.47 water DNA-guided AIB,-type superlattice LS, 256
Spherical Au Spherical Au DNA 051 L 3 . LS ; 256
(5) (9.7) (DNA linker ratio = 3) . water DNA-guided AlB,-type superlattice 2
Spherical Au Spherical Au DNA . . )
(4.9) (9.5) (DNA linker ratio = 1.5) 0.41 water DNA-guided AIB,-type superlattice LS, 256
Spherical Au Spherical Au DNA 0.55 o 3 . LS ; 256
(9.8) (14.4) (DNA linker ratio = 3) . water DNA-guided AlB,-type superlattice 2
Spherical Au Spherical Au DNA . .
.64 - - L - 2
(9.7) (15.8) (DNA linker ratio = 2.4) 0.6 water DNA-guided AlB,-type superlattice Sz 56
Spherical Au Spherical Au DNA 0.37 o . . LS } 256
(4.6) (7.5) (DNA linker ratio = 2) . water DNA-guided Cr5Si-type superlattice 3
Spherical Au Spherical Au DNA . . .
.51 - - L - 2
(4.6) (7.5) (DNA linker ratio = 2.5) 0.5 water DNA-guided Cr3Si-type superlattice S3 56
Spherical Au Spherical Au DNA 0.43 o . . LS } 256
(9.8) (14.4) (DNA linker ratio = 2.25) . water DNA-guided Cr;Si-type superlattice 3
Spherical Au Spherical Au DNA . . .
. - - L - 2
(4.6) (9.7) (DNA linker ratio = 3) 0.35 water DNA-guided Cr3Si-type superlattice S3 56
Spherical Au Spherical Au DNA 0.48 o e . LS ) 256
(4.6) (9.8) (DNA linker ratio = 3) . water DNA-guided bcc-LSe-type superlattice 6
Spherical Au Spherical Au DNA . .
.37 - -LS¢- L - 2
(7.5) (15.8) (DNA linker ratio = 2.25) 0.3 water DNA-guided bcc-LSe-type superlattice Se 56
5.4 nm Fe30,:
Pentaethylenehexamine-
Spherical Fe;0, Spherical Fe;04 terminated polystyrene 0.61 . . ) . LS ) 308
(5.4) (13.5) 13.5 nm Fe;0,: . Toluene Spin-coating NaZn,3-type superlattice 13
Diethylenetriamine-terminated
polystyrene
Spherical Au Spherical Au Emulsion-assisted
P ) P ®) 1-hexadecanethiol - Hexane (Hexane-in-water, NaZn,;-type superlattice LS13 - 250
surfactant: Triton X-100)
Spherical Au Spherical y-Fe,03 Emulsion-assisted . .
) (10) OA or DDT 0.5 Hexane (Hexane-in-water) NaZny;-type superlattice LS3 1:15 315
. . Emulsion-assisted
Spherl((:gl(;ol;‘ezm Sphergja;) Fe;04 - - Hexane (Hexane-in-water, NaZn,3-type superlattices LS5 1:13 319
) surfactant: DTAB)
. . Emulsion-assisted
Spherl;glngFEZ04 Spher(lil;ll Fe;0,4 n - Hexane (Hexane-in-water, NaZnys-type superlattices LS13 1:13 319
) surfactant: DTAB)
. . Emulsion-assisted
Sphe”EZIS(;OFeZo" Spher(lﬁl) Fes04 - - Hexane (Hexane-in-water, AlB,-type superlattices LS, - 319
i surfactant: DTAB)
. . Emulsion-assisted
Spherical Fes0, Spherical Fes0, - - Hexane (Hexane-in-water, MgZn,-type superlattices LS, - 319

(6.5)

©)

surfactant: DTAB)



Table S1. Binary superstructures formed through the co-assembly of spherical nanoparticles (continuation).

Emulsion-assisted

SpherlEZISC)oFe204 Spherl(c%l Fes04 - - Hexane (Hexane-in-water, CaCus-type superlattices LSs 319
) surfactant: DTAB)
. . Emulsion-assisted
Spherlt(:zlS(;OFezm SpherEiasl)Fe304 - - Hexane (Hexane-in-water, NaCl-type superlattices LS 319
) surfactant: DTAB)
Emulsion-assisted
Spherical CdSe Spherical CoFe,0,4 0.48 (TCE-in-FC-40, or B . LS 149
) (20) OA . TCE TCE-in-FC-70, AlB,-type superlattices 2
microfluidic)
Emulsion-assisted
Spherical PbS Spherical CoFe,0,4 0.54 (TCE-in-FC-40, or B . LS 149
(10) (20) OA . TCE TCE-in-FC-70, AlB,-type superlattices 2
microfluidic)

Notation: (») The size refers to that of the core particles; (1) The size ratio (y) is the effective size ratio, calculated using the effective diameters (d.s, where deg = deore + 2dspen, being deore the core diameter and dgpen the shell thickness);

DDT, dodecanethiol; OA, oleic acid; TOPO, tri-n-octylphosphine oxide; ODA, octadecylamine; ODPA, octadecylphosphonic acid; TCE, tetrachloroethylene; RT, room temperature; ACA, 1-adamantanecarboxylic acid; HDA, hexadecylamine;

TOP, trioctylphosphine; TDPA, tetradecylphosphonic acid; DDQC, dodecagonal quasicrystal; OAM, oleylamine; Cjo-thiol, alkanethiol; DEG, diethylene glycol; TMA, HS(CH,);;NMe;*Cl; MUA, HS(CH;)10COOH; FC-40, perfluoro-di-n-

butylmethylamine; FC-70, perfluorotripentylamine; DDA, dodecyldimethylammonium cations; DEG, diethylene glycol; DDQC, dodecagonal quasicrystal; DTAB, dodecyltrimethylammonium bromide; DNA, deoxyribonucleic acid.



Table 2. Binary superstructures formed through the co-assembly of anisotropic nanoparticles.

Small particles (S L ticles (L Si ti
ma. p'f“' icles (5) arg.e p'f“' icles (L) Particle functionalization 1z¢ ratio Solvent Co-assembly approach Superlattice Stoichiometry n.:ng Ref.
(size in nm)® (size in nm)®) (Y)®
Truncated Icosahedral or
cuboctahedra Au decahedral Au 2D superlattice: large particles form a
(4.5) (7.8) Cyo-thiol 0.58 Toluene Solvent evaporation hexagonal pattern, with small particles LS; - 24
Resembling Resembling spherical occupying the spaces
spherical shape shape
i LaF; triangular Toluene or toluene mixture with
Spherical Au nanoplates DDT, OA, or TOPO 0.33 Solvent evaporation - - - 31
3) 9) TCE or chloroform
i LaF; triangular Toluene or toluene mixture with
Spherical Au nanoplates DDT, OA, or TOPO 0.33 Solvent evaporation - - - 31
3) (9) TCE or chloroform
i LaF; triangular Toluene or toluene mixture with
Spherical Au nanoplates DDT, OA, or TOPO 0.69 Solvent evaporation - - - 31
(6.2) (9) TCE or chloroform
Columnar LS(I)-type superlattice:
vertically oriented stacks of nanodisks
Cubic CsPbBr3; . CsPbBr;. DDAB Solvent evaporation created a simple square columnar
: 0.430 LS - 234
(5.3) LaFs nanodisks (12.5) LaF;: OA Toluene or octane (RT) lattice with p4mm plane group
symmetry, while nanocube pillars filled
the space between the disk columns
Cubic CsPbBr3; LaF; nanodisks CsPbBr;. DDAB Solvent evaporation .
4 1 LS(D- 1 L - 234
(5.3) (13.3) LaFs: OA 0.408 Toluene or octane (RT) Columnar LS(I)-type superlattice S 3
Cubic CsPbBr3; LaF; nanodisks CsPbBr;. DDAB 0.337 Solvent evaporation Col LS(I)-t latti LS a 234
(53) (16.6) LaFs: OA - Toluene or octane (RT) olumnar LS(I)-type superlattice
Cubic CsPbBr3; LaF; nanodisks CsPbBr;. DDAB Solvent evaporation | .
. LS(D- 1 L - 234
(5.3) (18.5) LaFs: OA 0.306 Toluene or octane (RT) Columnar LS(I)-type superlattice S 3
CUblE;Zl;bBra LaF; nanodisks (26.5) CSPII‘J;I;;ODADAB 0.335 Toluene or octane Solvent(el\{/%aoratlon Columnar LS(I)-type superlattice LS - 234
Columnar LS,(I)-type superlattice with
Cubic CsPbBr3; . CsPbBr;. DDAB Solvent evaporation ac2mm symmetry: two nanocube
: 0.221 LS - 234
(5.3) LaFs; nanodisks (26.5) LaF;: OA Toluene or octane (RT) pillars filled the spaces between every 2
four nanodisk columns
. . Columnar LS, (II)-type superlattice: a
Cum((:scgbB“ LaF3 nanodisks (12.5) Cspll‘)airfngDAB 0.430 Toluene or octane Solvent Ee;{/%)oratlon centered rectangular lattice with LS, LS, ° 234
i ¥ stoichiometry and c2mm symmetry
Columnar LS,-type superlattice:
Cubic CsPbBr3; . CsPbBr;. DDAB Solvent evaporation columns of nanodisks arranged in a
: 4 L - 234
(5.3) LaF; nanodisks (12.5) LaF;: OA 0430 Toluene or octane (RT) simple hexagonal lattice were uniformly S 3
surrounded by nanocubes
Columnar LS¢-type superlattice: 12
Cubic CsPbBr; LaF; nanodisks CsPbBr;, DDAB 0273 Solvent evaporation distinct pillars of nanocubes arranged LS, ) 234
(5.3) (21.0) LaF;: OA ' Toluene or octane (RT) in a dodecagonal pattern around 6

columns of nanodisks



Table 2. Binary superstructures formed through the co-assembly of anisotropic nanoparticles (continuation).

Cubic CsPbBr3; LaF; nanodisks CsPbBr;. DDAB 0.207 Solvent evaporation Col LS.~ atti LS a 234
(5.3) (28.4) LaFs: OA E Toluene or octane (RT) olumnar LS,-type superlattice :
Columnar LS(II)-type superlattice: pairs
Cubic CsPbBr; LaF; nanodisks CsPbBr;. DDAB 0.555 Solvent evaporation of nanocube columns occupied LS ) 234
(5.3) 9.2) LaF;: OA ' Toluene or octane (RT) interstitial sites created by six columns
of adjacent disks
Lamellar LS(I)-type superlattice:
Cubic CsPbBr; LaF; nanodisks CsPbBr;, DDAB 0 Solvent evaporation alternated one-dimensional strings of
463 LS - 234
(8.6) (18.5) LaF;: OA Toluene or octane (RT) nanodisks and nanocubes stacked face-
to-face on the substrate
. . . Lamellar L,S-type superlattice: each
Cubic CsPbBr3; LaF; nanodisks CsPbBr;. DDAB B Toluene or octane Solvent evaporation chain of nanocubes was surrounded by L,S R 234
(5.3) (6.5) LaFs3: 0A (RT) . . .
six chains of nanodisks
. . . NaCl-type superlattice: clusters of three
Cubic CsPbBr3; LaF; nanodisks CsPbBr;. DDAB R Toluene or octane Solvent evaporation disks occupying individual lattice sites LS R 234
(8.6) (12.5) LaF3: 0A (RT) . .
in the fcc sublattice
ReOs-type superlattice: the nanocubes
occupy the primitive positions of the
Cubic CsPbBr; LaF; nanodisks CsPbBr;. DDAB A Toluene or octane Solvent evaporation unit cell, forming a simple cubic LS ; 234
(8.6) 9) LaF;: OA (RT) arrangement, while the nanodisks are 3
positioned between the nanocubes,
aligned face-to-face
Cubic CsPbBr3; LaF; nanodisks CsPbBr;. DDAB Solvent evaporation . .
- D ReOs- 1 L - 234
(8.6) (6.5) LaFs: OA Toluene or octane (RT) isrupted ReO3-type superlattice S3 3
Cubic CsPbBr3 Spherical NaGdF, CsPbBr;. DDAB 0.439 Solvent evaporation NaCl- latti LS 1:1.2 240
(8.6) (18.6) NaGdF,: OA : Toluene (RT) atl-type superlattice -+
Cubic CsPbBr3; Spherical NaGdF, CsPbBr;. DDAB Solvent evaporation . .
.49 TiO3- 1 L 1:4.2 24
(8.6) (16.5) NaGdF,: OA 0.495 Toluene (RT) CaTiO;-type superlattice Sy 0
Cubic CsPbBr3 Spherical NaGdF, CsPbBr;. DDAB 0.495 Solvent evaporation AlB,-t atti LS 1:2.2 240
(8.6) (16.5) NaGdF,: OA ) Toluene (RT) ,-type superlattice 3 2.
Cubic CsPbBr3; Spherical Fe;0, CsPbBr;. DDAB 0 Solvent evaporation .
414 AlB,-t; latt LS 1:2.2 240
(8.6) (19.8) Fe;04: OA Toluene (RT) »-type superlattice 5
Cubic CsPbBr; Spherical Fe;0, CsPbBr;, DDAB 0.443 - Toluene Solvent evaporation AlB,-type superlattice LS, 1:2.2 240
(5.3) (11.2-15.6) Fe;04: OA 0.336 (RT) AB,-type superlattice LS, -
Cubic CsPbBr3; Spherical Fe;04 CsPbBr;. DDAB Solvent evaporation .
.31 ABOg¢- 1 L 1:12 24
(5.3) (16.9) Fes04: OA 0-315 Toluene (RT) Os-type superlattice S7 0
NaCl-type superlattice LS
Cubic CsPbBr3 Spherical Fe;0, CsPbBr;, DDAB Solvent evaporation AlB,-type superlattice LS, R
(5.3) (15.2) Fe;0,: OA 0-344 Toluene (RT) AB,-type superlattice LS, 240
CaTiO;-type superlattice LS,
. . . NaCl-type superlattice LS
Cubic CsPbBr3 Truncated cuboidal PbS CsPbBr;. DDAB 0.72-0.78 Toluene Solvent evaporation CuAu-type superlattice LS R 240
(8.6) (10.7-11.7) PbS: 0A (RT) i )
CaTiO;-type superlattice LS,



Table 2. Binary superstructures formed through the co-assembly of anisotropic nanoparticles (continuation).

CUbl((:;;l;bBra Truncate[dlgllx;))mdal PbS CSPEES:(I))A)AB B Toluene Solventax{/;]]poratlon AlB,-type superlattice LS, 240
Cubic CsPbBr3 Dlsk—shaped NaGdF4 CsPbBr;. DDAB Solvent evaporation . 240
(8.6) (31.5nmin dlan‘leter NaGdF,: OA - Toluene (RT) CaC,-type superlattice LS,
and 18.5 nm thick)
. X . AlB,-type superlattice LS,
Cubic FAPbBr3; Spherical NaGdF, FAPDbBrs;. - B Toluene Solvent evaporation AB,-type superlattice Ls, 240
© (15.1-19.5) NaGdFy: 0A (RT) CaTiOs-type superlattice LS,
Cublc(;‘.?;’bBQ SpherEtltasl. ll\I)aGdF4 ;i;l’deljrBA R Toluene Solvent Ea};/;]]poratlon NaCl-type superlattice LS 240
Cubic CsPbBr3 Spherical Fe;0, CstBr3:. DDAB 0.420 Toluene Solvent evaporation ﬁié:zl_gs: ::pp::llzg:;::: [[,‘SSZ 242
(8:6) (19:5) Fes04: 0A (RT) CaTiOs-type superlattice LS,
The nanoplates stack face-to-face and
llngg'galrl(‘jllJéateS:la edge-on, forming an ordered lamellar
Spherical B-NaGdF, ellipsolda nm by T, structure with their long axes aligned
’ (9% 10 nm) or rhombic (35 ) ) Hexane (on DEG) Air-liquid interface parallel to the substrate.gThe B-NangF4 i 238
nm by 25 nm) nanocrystals fill the gaps between the
stacked nanoplates
Spherical Fe30, NaYF, lnanorods S .
(11.0) (38.5 nm in le.ngth and - - Hexane (on DEG) Air-liquid interface 2D LS, superlattice LS, 264
19.5 nm in diameter)
The rhombic nanoplates stand upright
between the tripodal ones. Within each
Gd,03 nanoplates GdF; nanoplates (24 1D string of rhombic and tripodal
(23 nm arm length, 7 3 p - TSR ) h 1 I 237
nm width, and 2 nm nm base, 20 nm helght, - - Hexane (on DEG) Air-liquid interface nanop ates_, the nanop ate_s self- :
thick) and 34 nm long axis) assemble into separate, single-
component 1D arrays through shape-
specific face-to-face interactions
CdSe/CdS nanorods LaF; nanodisks
(12': dn;1 812:1???}1 (13'3;?121::?;““ Alkyl-functionalized - Hexane (on DEG) Air-liquid interface Itsc_;}rf; s;;}r);;:ggl;)e LS 235
diameter) thickness)
CdSe/CdS nanorods LaF; nanodisks LS,-type superlattice
uinl dn;l Blzrlrf?fth (22':;;’?.12 r(]j::l;xrlleter Alkyl-functionalized - Hexane (on DEG) Air-liquid interface L(Siiltr;; ?::;:rlf; tl:[}i,ge t:z 235
diameter) thickness) (P4mm symmetry)
CdSe/CdS octapods
SpherE(é‘asl)Fe304 (‘;g ::2 11: :ﬁgrg]: (l:t:?)d OCS:;(())(;:SZODADT 0.52( Hexane (on DEG) Air-liquid interface Tic-tac-toe arrangement - 270
(L/D=4)
Cub“(:;zl;bB” Spheacga.l;;egoa‘ CSI;E?(;i; %]ZAB 0.414 Dodecane (on glyceryl triacetate) Air-liquid interface 2D LS-type superlattice LS 240



Table 2. Binary superstructures formed through the co-assembly of anisotropic nanoparticles (continuation).

Cubic CsPbBr; Spherical Fe;0, CsPbBr;, DDAB 0.414 ) TS NaCl-type superlattice LS } 240
(8.6) (19.8) Fes0,: OA . Decane (on glyceryl triacetate) Air-liquid interface AlB,-type superlattice LS,
. Octahedral c-In,03
Spherical Pd L Pd: DDT .
R - - - 50
(5.8) (15.9 nm in diagonal c-In05: OA and OAM Toluene Electrostatic
length)
Cubic Au Cubic Au . .
- - NaCl- it 1:1 2
(47) (from 47 to 85) DNA water DNA-guided aCl-type superlattice LS 89
Cu(bslg)Au Dlsk—s(l;a;;;ed Au DNA - water DNA-guided NaCl-type superlattice LS 1:3 289
Cuboctahedral Au Octahedral Au . . .
R . h 1 _ R
(61 or 95) (61 or 95) Flexible DNA Water DNA-guided rch superlattice 306
Tetra?g;l)ral Au Octa}Egg;al Au Flexible DNA R Water DNA-guided toh superlattice - - 306
Octalzggal Au Bltetr?};gt)jral Au Flexible DNA _ Water DNA-guided gtoh superlattice - - 306
Decaigggal Au Octa}Eg(;;al Au Flexible DNA - Water DNA-guided P1 quasi-space-filling superlattice - - 306
Emulsion-assisted
Cubic CsPbBr3; Spherical NaGdF, CsPbBr;. DDAB (Toluene-in-FC-40, . .
4 TiO3- 1 - 24
(8.6) (18.6) NaGdFy: OA 0439 Toluene Toluene-in-HFE-750 CaTiOs-type superlattice LS4 0

surfactant: 008-FS)

Notation: (») The size refers to that of the core particles; (1) The size ratio (y) is the effective size ratio; (a) sphere diameter to octapod length; DDT, dodecanethiol; OA, oleic acid; TOPO, tri-n-octylphosphine oxide; TCE, tetrachloroethylene;

RT, room temperature; DDAB, didodecyldimethylammonium bromide; DEG, diethylene glycol; OAM, oleylamine; DNA, deoxyribonucleic acid; c-In,03, cubic-phase In,03; rch, rectified cubic honeycomb superlattice; toh, tetra-octa

honeycomb superlattice; gtoh, gyrated tetra-octa honeycomb superlattice.



Table 3. Ternary superstructures formed through the co-assembly of nanoparticles.

Small ticles (S L ticles (M L ticles (L Particl Si ti Si ti
ma. pz_lr icles (5) argf: pa}r icles (M) arg-e p?r icles (L) .ar lc_ ¢ . 1ze ratio 1ze ratio Solvent Co-assembly approach Superlattice Stoichiometry  Ref.
(size in nm)®) (size in nm)®) (size in nm)®) functionalization (ysm)® (ym)®
Cubic CsPbBr: Truncated cuboidal PbS Spherical Fe30. CsPbBrs. DDAB Solvent evaporation
3 . PbS: 0A - - Toluene CaTiOs-type superlattice LMS; 240
(8.6) (11.7) (21.5) (RT)
Fe;0,: OA
. . . CsPbBr;. DDAB .
Cubic CsPbBr; Truncated cuboidal PbS Spherical Fe;04 PbS: OA } } Toluene Solvent evaporation CaTiOs-type superlattice LMS; 240
(8.6) (11.7) (25.1) (RT)
Fe;04: OA
. . . : AlB,-type superlattice LS,
l 2
Sphelécgl)CdSe Sphe;;cgl)PbSe Sphe(rllgai)PbSe : B : Toluene So Vent;(\]/::goratlon MgZn,-type superlattice Ms, 160
’ ’ ’ ( ) AlMgB,-type superlattice LMS,
Cubic CsPbBr; Truncated cubic PbS Spherical Fe;0, CsPbBr;: DDAB 0.777 0533 Tol Solvent evaporation o . LM.S-S 242
(86) (10.7) (19.8) PbS and Fe;04: 0A : : oluene (RT) CaTiOs-type superlattice x3351x
Cubic CsPbBr3; Truncated cubic PbS Spherical Fe;0, CsPbBr3: DDAB 0.711 0.46 Tol Solvent evaporation . . LMS 242
(8.6) 117 (25.1) PbS and Fe;0,: 0A E . oluene (RT) CaTiOs-type superlattice 3
Spheai;c;% FePt Spher(i7ca01)F6304 Sphegcéa;;:%m OA and/or OAM 0.77 0.48 Hexane (on DEG) Air-liquid interface 2D LMS,-type superlattice LMS, 253
CdSe/CdS nanorods . LaF; nanodisks
15.1 nm in length LaFs; nanodisks 22.3 nm in diameter
(15. 1n leng (22. in dlamete - - Hexane (on DEG) Air-liquid interface 2D LMS-type superlattice LMS 235

and 3.8 nm in
diameter)

(13.2 nm in diameter

and 1.6 nm in thickness)

and 1.6 nm in
thickness)

Alkyl-functionalized

Notation: (%) The size refers to that of the core particles; (1) The size ratio (y) is the effective size ratio; DDAB, didodecyldimethylammonium bromide; OA, oleic acid; RT, room temperature; DEG, diethylene glycol; 0AM, oleylamine.



Table 4. Binary superstructures formed through the co-assembly of spherical and anisotropic submicrometer-sized particles.

Sma-ll p'flrtldes ) Larg.e p'flrudes © Particle functionalization Size ratio Solvent Co-assembly approach Superlattice Stoichiometry ning Ref.
(size in nm)) (size in nm)®) (Y)®
. . 2D superlattice: large particles form a
Sphe?;;l;]’MMA Spher(lgzlzl;'MMA Poly-12-hydroxystearic acid 0.58 Decalin and carbon disulphide Solvent destabilization hexagonal pattern, with small particles LS, 1:4-6 233
occupying the spaces
. . 2D superlattice: large particles form a
Sphe?;;lzl;MMA SpherlglePMMA Poly-12-hydroxystearic acid 0.58 Decalin and carbon disulphide Solvent destabilization hexagonal pattern, with small particles LSi3 1:9-30 233
(642) occupying the spaces
. . 2D superlattice: large particles form a
Sphe”cZBNHZ'PS Spher1§218504»PS - 0.163 V]_\[/a:lt_elro Solvent evaporation hexagonal pattern, with small particles - - 330
(60) (368) P occupying the spaces
. . 2D superlattice: large particles form a
Spherlc;;CSOOH'PS Spher1§218504»PS - 0.162 V]_\[/a::_elro Solvent evaporation hexagonal pattern, with small particles - - 330
(59:5) (368) P occupying the spaces
. . 2D superlattice: large particles form a
Spherlcgl 8504’PS Spher1(3:218504»PS - 0.192 V]_\[/zj:_elro Solvent evaporation hexagonal pattern, with small particles - - 330
(708) (368) P occupying the spaces
2D superlattice: large particles form a
Spherical S0,-PS Spherical NH,-PS - 0.142 Water Solvent evaporation hexagonal pattern, with small particles - - 330
(70.8) (497.1) pH 4-10 .
occupying the spaces
2D superlattice: large particles form a
Spherical NH,-PS Spherical S0,-PS - 0.293 Water Solvent evaporation hexagonal pattern, with small particles - - 330
(152.1) (519.8) pH 4-10 .
occupying the spaces
. . Solvent evaporation 2D superlattice: large particles form a
Spherl(;)lONHz-PS Spherllcg(l)go,;-Ps - 0.2 Water within a confined space  hexagonal pattern, with small particles - - 332
(200) ( ) (RT, vacuum) occupying the spaces
. . Solvent evaporation 2D superlattice: large particles form a
Spherl;al NH-PS Spherlclal S04-PS - 0.065 Water within a confined space  hexagonal pattern, with small particles - - 332
(200) (3100) (RT, vacuum) occupying the spaces
. . Solvent evaporation 2D superlattice: large particles form a
Spherl;al NH-PS Spherlczal COOH-PS - 0.1 Water within a confined space  hexagonal pattern, with small particles - - 332
(200) (2000) (RT, vacuum) occupying the spaces
. . . Solvent evaporation 2D superlattice: large particles form a
Spherlcasl COOH-5i Spherl;al NH,-FS - 0.25 Water within a confined space  hexagonal pattern, with small particles - - 332
(50) (200) (RT, vacuum) occupying the spaces
. 2D superlattice: large particles form a
Spherical NH,-P§ Spherical COOH-Si - 0.1 Water .Sol.vent evaPoratlon hexagonal pattern, with small particles - - 333
(200) (2000) within a confined space )
occupying the spaces
. 2D superlattice: large particles form a
Spherical NH,-PS Spherical COOH-PS - 0.2 Water Solvent evaporation hexagonal pattern, with small particles LSg - 333

(400)

(2000)

within a confined space

occupying the spaces



Table 4. Binary superstructures formed through the co-assembly of spherical and anisotropic submicrometer-sized particles (continuation).

Spherical COOH-Si

Spherical NH,-PS

Solvent evaporation

2D superlattice: large particles form a

(50) (200) 0.25 Water within a confined space hexagonal pattern, with small particles  Deviation of LSg 333
p occupying the spaces
. . Solvent evaporation 2D superlattice: large particles form a
Spher;clallol\]IHZ—PS Spheréaolol\]IHZ—PS 0.55 Water within a confir;ed shace hexagonal pattern, with small particles LS, 333
B occupying the spaces
. . Solvent evaporation 2D superlattice: large particles form a
Spher;clallol\]le-PS Sphe{llcgtl)g]o,;-PS 0.11 Water within a confi[;ed space hexagonal pattern, with small particles - 333
P occupying the spaces
. . . Solvent evaporation 2D superlattice: large particles form a
Spherlc(aslo(;OOH-Sl Spher(l;glOS]O,;-PS 0.05 Water within a confi[;ed shace hexagonal pattern, with small particles - 333
P occupying the spaces
. . . . 2D superlattice: large particles form a LS
Sphe{;cza(;]sﬂlca Spheacoaé]sﬂlca 0.54 - Solvent evaporation hexagonal pattern, with small particles LSZ 337
occupying the spaces *
. . . 2D superlattice: large particles form a LS
Sph(elr,;(;a;l Ps Sphe(rzll%aé]sﬂlca 0.48 - Solvent evaporation hexagonal pattern, with small particles L SZ 337
occupying the spaces 3
. . Solvent evanoration 2D superlattice: large particles form a
Spher;(;::)lol\]le-PS Sphe{;cla(l)g)o,;-l’s 0.065 Water within a confiljled space hexagonal pattern, with small particles - 352
P occupying the spaces
Soherical NHo.PS Plaln-Si Solvent evaporation 2D superlattice: large particles form a
pherical NH,- ain-Si . . .
(110) (1000) 0.11 Water within a confined space hexagonal pattef"n, with small particles 352
occupying the spaces
Plain-Si Plain-Si Solvent evaporation 2D superlattice: large particles form a
ain-Si ain-Si . .
(150) (1000) 0.15 Water within a confined space hexagonal patte.rn, with small particles LSg 352
occupying the spaces
Plain-Si Plain-Si Solvent evaporation 2D superlattice: large particles form a
ain-Si ain-Si . .
0.25 Water . h hexagonal pattern, with small particles LSg 352
(500) (2000) within a confined space occupying the spaces
Plain-Si Plain-Si Solvent evaporation 2D superlattice: large particles form a
ain-Si ain-Si . .
0.36 Water . h hexagonal pattern, with small particles LS, 352
(722) (2000) within a confined space occupying the spaces
o o Solvent evaporation 2D superlattice: large particles form a
ngl(;q(;? lzlza(;(n)z)s]l 0.40 Water within a confililed space hexagonal pattern, with small particles LS333 352
P occupying the spaces
Plain-Si Plain-Si Solvent evaporation 2D superlattice: large particles form a LS
ain-Si ain-Si . . 2
0.50 h 1 patt th 11 particl 352
(500) (1000) Water within a confined space exagonai pa ef’n, With smafl particies LS3
occupying the spaces
Plain-Si Plain-Si Solvent evaporation 2D superlattice: large particles form a
ain-Si ain-Si . -
0.70 h 1 patt th 11 particl LS 352
(350) (500) Water within a confined space exagona’ pattern, with smat particies

occupying the spaces



Table 4. Binary superstructures formed through the co-assembly of spherical and anisotropic submicrometer-sized particles (continuation).

2D superlattice: large particles form a

Pl(z;i;;]’S lz 1136305]1 0.72 Water wiSt(:;ezth‘rﬁir;oeijatslozce hexagonal pattern, with small particles LS 352
p occupying the spaces
e o Solvent evanoration 2D superlattice: large particles form a
EE 1137‘3;)5)1 P() 123(;3;)5]1 0.85 Water within a con fir;e d space hexagonal pattern, with small particles LS 352
B occupying the spaces
) ) Solvent evanoration 2D superlattice: large particles form a
Spher;cza;)lol\]IHZ-PS Sphegclatl)g](),;-PS 0.065 Water within a confi[;ed space hexagonal pattern, with small particles - 353
P occupying the spaces
) ) Solvent evanoration 2D superlattice: large particles form a
Spherga;)lol\]le-PS Spherl(t;(l)(()ié)]OH-PS 0.1 Water within a confi[;ed space hexagonal pattern, with small particles - 353
P occupying the spaces
] . ) Solvent evanoration 2D superlattice: large particles form a
Spherlc(:;lo(;OOH-Sl Pl(a;;l(-)r]’s 0.14 Water within a confi[:1ed space hexagonal pattern, with small particles - 353
P occupying the spaces
. . Solvent evanoration 2D superlattice: large particles form a
Sphera::)lol\]le-PS Spherl(cza(l)gé)]OH-PS 0.2 Water within a confil:1ed space hexagonal pattern, with small particles LSg 353
P occupying the spaces
] . . Solvent evanoration 2D superlattice: large particles form a
Spherlc(:;lo(;OOH-Sl Spherz;agol\)JHZ-PS 0.25 Water . confiljled space hexagonal pattern, with small particles  Deviation of LSg 353
P occupying the spaces
i . . Solvent evanoration 2D superlattice: large particles form a
Spherlc[aslo(;OOH—Sl Pl(i‘g(')f)’s 0.333 Water within a confililed space hexagonal pattern, with small particles LS, 353
P occupying the spaces
] ) Solvent evanoration 2D superlattice: large particles form a
Spher(lii10§04_PS Spheréaé)lol\)]Hz-PS 0.55 Water within a confilzed space hexagonal pattern, with small particles LS, 353
P occupying the spaces
Soherical COOHLSi Spherical SOL.PS Solvent evaporation 2D superlattice: large particles form a LS
pherical -Si pherical SO4- 0.64 h 1 patts ith 11 particl g 353
(2000) (3100) Water within a confined space exagona’pa e.rn, With smafi particies Deviation of LS,
occupying the spaces
. . 2D superlattice: large particles form a LS
Sph(ezl‘(l)COE;l PS Splggglggl] PS 0.1 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LSZO 354
occupying the spaces 2
. . 2D superlattice: large particles form a t:é
Sphéré%:;l PS Sp}(lgglggl) PS 0.175 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LS o 354
occupying the spaces 12
LS:7
. . 2D superlattice: large particles form a
Sph(esr(l)%a]l PS Sp}(‘;gg;‘] PS 0.25 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LSs 354

occupying the spaces



Table 4. Binary superstructures formed through the co-assembly of spherical and anisotropic submicrometer-sized particles (continuation).

2D superlattice: large particles form a

Sph(elr;)a]l PS Sph(egé‘;a)l PS - 0.147 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LS, 360
occupying the spaces
. . 2D superlattice: large particles form a
Sph(elr;)a]l PS Sph(eBrEl;C;]l PS B 0.147 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LSs 360
occupying the spaces
. . 2D superlattice: large particles form a
Sph(‘flr;(:;]l PS Sph(e;é(;a)l PS - 0.195 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LS, 360
occupying the spaces
. . 2D superlattice: large particles form a
Sph;lr;%e;l Ps Sph(e;é(%l Ps - 0.195 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LS 360
occupying the spaces
. . 2D superlattice: large particles form a
Sphar;%asl PS Sph(egg;e;l PS - 0.194 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LS, 360
occupying the spaces
. ) 2D superlattice: large particles form a
Sph(elr;%asl PS Sph(e gg;’;l PS 0.194 Water and ethanol (on water) Air-liquid interface hexagonal pattern, with small particles LS 360
occupying the spaces
. . Carboxvlic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical P Spherical P y. - 0.19 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LS, 329
(202) (1063) functionalization ) .
technique) occupying the spaces
. . Carboxvlic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical PS Spherical PS y. . 0.19 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LS 329
(202) (1063) functionalization ) .
technique) occupying the spaces
. . Carboxvlic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical PS Spherical PS y- . 0.19 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LSy 329
(202) (1063) functionalization ) .
technique) occupying the spaces
. . Carboxvlic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical PS Spherical PS y- L. 0.21 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LS, 329
(225) (1063) functionalization ) )
technique) occupying the spaces
. . Carboxylic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical PS Spherical PS y- . 0.21 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LS 329
(225) (1063) functionalization . .
technique) occupying the spaces
. . Carboxylic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical PS Spherical PS y- L 0.21 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LSy 329
(225) (1063) functionalization . )
technique) occupying the spaces
. . Carboxylic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical PS Spherical PS y- L 0.29 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LS, 329
(303) (1063) functionalization . .
technique) occupying the spaces
. . Carboxylic acid surface Air-liquid interface 2D superlattice: large particles form a
Spherical PS Spherical PS ¥ 0.29 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LSe 329

(303)

(1063)

functionalization

technique)

occupying the spaces



Table 4. Binary superstructures formed through the co-assembly of spherical and anisotropic submicrometer-sized particles (continuation).

Air-liquid interface

2D superlattice: large particles form a

i i Carboxylic acid surf:
Spherical PS Spherical PS ar OXy'IC ac,l Sflr ace 0.32 Water and ethanol (on water) (Langmuir-Blodgett hexagonal pattern, with small particles LS, 2 329
(336) (1063) functionalization . .
technique) occupying the spaces
. . Electrostatic
Spherical PMMA Spherical PMMA 0.92 CHB and cis-decalin (TBAB to adjust particle CsCl-type superlattice LS 11 19
(1980) (2160)
charges)
K . . Electrostatic
Spherical silica Spherical PMMA - 0.9 CHB and cis-decalin (TBAB to adjust particle CsCl-type superlattice LS - 196
(1040) (1160)
charges)
X . Electrostatic
Spher(l;azllof]’MMA Sphegcgazl(l;]MMA - 0.31 CHB and cis-decalin (TBAB to adjust particle bcc-LSe-type superlattice LSe 1:8 196
charges)
Spherical PMMA Spherical PMMA Electrostatic NaCl-type superlattice LS
pherica. pherica: : . . . . - .
(720 (2320) 0.31 CHB and cis-decalin (TBAB to adjust particle NiCl-type superlattice LS 1:8 196
charges)
Spherical PMMA Spherical PMMA R 0.93 + 0.01 Electrostati CsCl-type superlattice LS ) 367
(720) (777) e CHPB and CD ectrostatic NaCl-type superlattice LS
Spherical TPM Spherical TPM . i } . :

(1000) (1000) Flexible DNA 1 Water DNA-guided CsCl-type superlattice LS 257
Sphe(l:slzaol]TPM Sph((e{hcg:);l‘PM Flexible DNA 0.54 Water DNA-guided AlB,-type superlattice LS, - 257
Spherical TPM Spherical TPM . o e . :

(540) (1500) Flexible DNA 0.36 Water DNA-guided bce-LS¢-type superlattice LS 257
. - ) . Spin-coatin 2D superlattice: large particles form a
Spherical silica Spherical silica - 0.5 Ethanol and ethylene glycol b & hexagonal pattern, with small particles LS, - 374
(222) (442) (3,000 rpm) )
occupying the spaces
X - X - Spin-coatin 2D superlattice: large particles form a
Sphe(r;czazl]sﬂlca Sphe(rllliazl)sﬂlca R 0.5 Ethanol and ethylene glycol [1%‘000 rpmg) hexagonal patte.rn, with small particles LS; - 374
occupying the spaces
. - . o Spin-coatin 2D superlattice: large particles form a
Spherical silica Spherical silica - 0.5 Ethanol and ethylene glycol P & hexagonal pattern, with small particles LS, - 374
(442) (891) (3,000 rpm) )
occupying the spaces
Spherical sili Spherical sili Spin-coating 2D superlattice: large particles form a LS
pherical silica pherical silica ; 0.58 - h 1 patt ith 1 particl 2 } 374
(519) (891) Ethanol and ethylene glycol (3,000 rpm) exagonal pa e.rn, with small particles LS,
occupying the spaces
X - . - Spin-coatin 2D superlattice: large particles form a
Spherical silica Spherical silica - 0.25 Ethanol and ethylene glycol p & hexagonal pattern, with small particles LS, - 374

(222)

(891)

(3,000 rpm)

occupying the spaces



Table 4. Binary superstructures formed through the co-assembly of spherical and anisotropic submicrometer-sized particles (continuation).

Electric field-assisted

Large particles self-assembled into
hexagonally close-packed monolayers.

Spherical PS Spherical PS ) 022 Water (Glass substrate coated Each interstitial site accommodated LS 376
(400) (1800) ’ with ITO) four small particles arranged in an i
inverse pyramid, with each large
particle surrounded by 24 small ones
Large particles self-assembled into
Electric field-assisted hexagonally close-packed monolayers.
Spherical PS Spherical PS : 0.2 Water (Glass substrate coated Each interstitial site accommodated LS 376
(150) (700) ’ with ITO) four small particles arranged in an i
inverse pyramid, with each large
particle surrounded by 24 small ones.
. . Electric field-assisted 2D superlattice: large particles form a
Sphg(l)%a)l Ps Sph(e7r(1)c0a]l Ps - 0.57 Water (Glass substrate coated hexagonal pattern, with small particles LS, 376
with ITO) occupying the spaces
. . Electric field-assisted 2D superlattice: large particles form a
Sph(eg[ll%a)l Ps Sph(e;(l)%a)l Ps - 0.91 Water (Glass substrate coated hexagonal pattern, with small particles LS 376
with ITO) occupying the spaces
. . Electric field-assisted LS; or LS, depending on the number of LS
Sph(ezr;%il Ps Sph(e7r (1)%631 Ps - 0.34 Water (Glass substrate coated small particles deposited onto the L SZ 376
with ITO) monolayer of large particles *
Sphe{‘ilcla(;]silica Sphf(’;iggloji“ca - 0.3 Glycerol and water Electric field-assisted NaCl-type superlattices LS 377
Fi(lgrgento;s fd \t/irus "Columnar” phase
.6 nm diameter, ;
i ’ t1 trati f sph
Spherical PS 880 nm contour - - Water Solvent destabilization (atlow (':voncen ra '1'on of spheres) - 347
(100) length, 2.2 um Lamellar" phase
persisten‘ce length) (at high concentration of spheres)
. . Solvent evaporation 2D superlattice: large particles form a
(13?:11:::1?1!;? th) Sph(eg(l)((:)a)l PS Pluronic F127 - Water (40 0}; hexagonal pattern, with small particles LS, 349
g occupying the spaces
. . Solvent evaporation 2D superlattice: large particles form a
(1921:11:111(:112111!;_:13 th) Sph(eg(l)((:)a)l PS Pluronic F127 - Water (40 O‘; hexagonal pattern, with small particles LS, 349
B occupying the spaces
TRD ZIF-8
Cubic ZIF-8, Pluronic F127 :
Cubic ZIF-8 (414 nm in length, o ) ; Solvent evaporation : )
(196 nm in length) with a truncation of TRD ZIF-8: Pluronic F127- Water (40°) NaCl-type superlattices LS 349

0.68)

COOH




Table 4. Binary superstructures formed through the co-assembly of spherical and anisotropic submicrometer-sized particles (continuation).

2D superlattice: large particles form a

Spheri(cgazl]NaYF4 Spheric(e;lol\(/)l]o F-801 Oleyl phosphate 0.32 Cyclohexane (on DEG) Air-liquid interface hexagonal pattern, with small particles LS, 350
occupying the spaces
. . 2D superlattice: large particles form a
Spherga;l]F%O‘, Spherlc;\[l}(])\’]lOF-BOl Oleyl phosphate 0.53 Cyclohexane (on DEG) Air-liquid interface hexagonal pattern, with small particles LS 350
occupying the spaces
Truncated 2D superlattice: large particles form a
Spherical MOF-801 TR, . .
octahedral MOF-801 Oleyl phosphate 0.33 Cyclohexane (on DEG) Air-liquid interface hexagonal pattern, with small particles LS, 350
) (120) .
(40 in length) occupying the spaces
Octahedral 2D superlattice: large particles form a
. Spherical MOF-801 TR . .
Ui0-66-NH, Oleyl phosphate 0.30 Cyclohexane (on DEG) Air-liquid interface hexagonal pattern, with small particles LS, 350
; (120) .
(35 inlength) occupying the spaces

Notation: () The size refers to that of the core particles; (1) The size ratio (y) is the effective size ratio; PMMA, polymethylmethacrylate; PS, polystyrene; RT, room temperature; CHB, cyclohexyl bromide; CHPB, cycloheptyl bromide; CD,

cis-decalin; DNA, deoxyribonucleic acid; TPM, 3-(trimethoxysilyl) propyl methacrylate; ITO, indium tin oxide; TRD, truncated rhombic dodecahedral.



Table 5. Ternary and quaternary superstructures formed through the co-assembly of submicrometer-sized particles.

Small ticles (S L ticles (M L ticles (L. L ticles (XL Particl Si ti Si ti Si ti
ma. p'f“' ¢ e?”]( ) argf: pa}r ¢ es[n(] ) arg.e p?r i ef”]( ) arge-: pa-r ¢ es(g) ) .ar lc_ € . 1ze ra“l)o 1ze ra[Tl]o 1ze ra (;()) Solvent  Co-assembly approach Superlattice Stoichiometry  Ref.
(size in nm) (size in nm) (size in nm) (size in nm) functionalization (ys/m) (ym) (ym/xL)
) s . . 2D superlattice: large particles form a
Spher1c631 silica Spherl%ai PMMA Sphe[;‘gcsal Ps - - 0.071 0.18 - Water Solvent destabilization hexagonal pattern, with small - 351
(6) (84) (465) particles occupying the spaces
Spherical COOH-Si Spherical NH-PS ~ Spherical COOH-PS ) ] 0.25 o1 ) Water Solvent evaporation 2P S}‘l‘é’;;lf):‘;le: ;‘:eg:npj‘;tt'}?:;i‘;{ ma ) 353
(50) (200) (2000) ’ ’ within a confined space 18 pattern,
particles occupying the spaces
. . . . ; 2D superlattice: large particles form a
Spherical COOH-Si Spherical NH,-PS Spherical SO4-PS : . . Solvent evaporation ) )
(50 (200) (3100) 025 0.065 Water within a confined space hexzjlgonal patte-rn, with small 353
particles occupying the spaces
Spherical COOH-Si Spherical NH,-PS Spherical SO,-PS ) ) 0.25 02 ) Water Solvent evaporation 2P Sﬁ‘f;;lit;;e: ;i:f:npj‘;ttlglserig‘;f ma _ 353
(50 (200) (1000) : : within a confined space igonal pattern,
particles occupying the spaces
Spherical COOH-Si Plain-PS Plain-Si . . 0.035 0144 . Water  SOlventevaporation 2D suberlattice: large particles form a . 353
(25) (722) (5000) ’ ’ within a confined space 18 pattern,
particles occupying the spaces
Spherical COOH-Si Spherical NH,-PS Plain-Si Plain-Si ) 0.25 0.2 0.2 Water Solvent evaporation 2P S}‘g’glﬁ;e;itreg:’npj\;tt'}?:;;‘;f ma i 353
(50) (200) (1000) (5000) : : : within a confined space igonal pattern,
particles occupying the spaces
Spherical COOH-Si  Spherical NH,-PS Plain-Si Plain-Si ) 0125 02 02 Water Solvent evaporation 2P Sl‘l“f’;;lit;;e;:trf:npj‘;tt‘;l;;‘hr ma ) 353
(25) (200) (1000) (5000) . : : within a confined space igonal pattern,
particles occupying the spaces
Plain-Si Plain-Si Plain-Si ) ) 015 05 . Water  SOlventevaporation 2D suberlattice: large particles form a . 359
(150) (1000) (2000) ' ’ within a confined space 8 pattern,
particles occupying the spaces
Plain-Si Plain-Si Plain-Si ) ) 0.30 05 . Water | Solventevaporation 2P S#gf;litrf;e;itreg:’npj\;tt'}?:;g‘;f ma . 352
(150) (500) (1000) ' ' within a confined space 18 pattern,
particles occupying the spaces
: 2D superlattice: large particles form a
in- in-Si in-Si Solvent evaporation p gep
P1(381(1]10§’S P(lglOnO)S ' 1;11a6305)1 - - 0.63 0.5 - Water within a conﬁlzle d space hexagonal pattern, with small LMS; 352
particles occupying the spaces
e e e ; 2D superlattice: large particles form a
- - - Solvent evaporation p gep
]?1371305)1 }Ella(;gos)l lzlza(;gos)l B - 0.59 0.5 - Water within a conﬁl;e d space hexagonal pattern, with small LMS, 352
particles occupying the spaces
. . . : 2D superlattice: large particles form a LM,S
R R R Solvent evaporation p gep 7
P(lgIOHO)Sl P(’lla(;r(;OS)l ]EIZa(;EOS)l ) ) 05 05 ) Water within a conﬁr;ed space hexagonal pattern, with small LMzS10 352
P particles occupying the spaces LM,S11
' field d Five 150 nm PS particles filled each
. ) . Electric field-assiste secondary interstitial site between
Spherical PS Spherical PS Spherical PS - - 0.625 0.34 - Water (Glass substrate coated two 240 nm PS particles, with one LM,S;5 376

(150)

(240)

(700)

with ITO)

particle positioned in the middle and
four others forming a layer above it

Notation: (») The size refers to that of the core particles; (1) The size ratio (y) is the effective size ratio; PMMA, polymethylmethacrylate; PS, polystyrene; ITO, indium tin oxide.
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