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Supplementary Figures
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Fig. S1 2D GIWAXS pattern of (Zn),(BDC),(DABCO) on (a) TiO,@Si, (b) Gd,O;@Si, and (c) glass

substrates.
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Fig. S2 (a) Out-of-plane XRD pattern and (b) 2D GIWAXS pattern of 3C/2C-(Zn/Cu),(BDC),(DABCO)
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Fig. S3 (a) Out-of-plane XRD pattern and (b) 2D GIWAXS pattern of 8C/2C-(Zn/Cu),(BDC),(DABCO)
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Fig. S4 (a) Out-of-plane XRD pattern and (b) 2D GIWAXS pattern of 13C/2C-
(Zn/Cu),(BDC),(DABCO).
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Fig. S5 (a) Out-of-plane XRD pattern and (b) 2D GIWAXS pattern of 28C/2C-
(Zn/Cu),(BDC),(DABCO).
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Fig. S6 (a) Out-of-plane XRD pattern and (b and c¢) 2D GIWAXS pattern of 38C/2C-
(Zn/Cu)y(BDC),(DABCO) at (b) ¢; = 0.2° and (¢) & = 0.05°.
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Fig. S7 SEM images of Zn/Cu heterostructures with different growth cycles of Zn,(BDC),(DABCO) on
top of 2C-Cu,(BDC),(DABCO).
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Fig. S8 (a) Normalized EDX spectra of 18C-, 28C-, and 38C- Zn,(BDC),(DABCO) on top of 2C-
Cu,y(BDC),(DABCO). (b) Cross-section SEM image of 38C-Zn,(BDC),(DABCO) on top of 2C-
Cu,y(BDC),(DABCO). (¢) EDX mapping of Zn on the cross-section. (d) Emerged image of (b) and (¢).
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Fig. S9 (a) Out-of-plane XRD pattern of 20C-Zn,(NDC),(DABCO) on top of 2C-Cu,(BDC),(DABCO)
and simulated diffractogram of the Zn,(NDC),(DABCO) with preferred orientation along the [001]
direction as reference. (b) 2D GIWAXS pattern of 20C-Zny,(NDC),(DABCO) on top of 2C-

Cu,y(BDC),(DABCO).
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Fig. S10 (a) Out-of-plane XRD pattern (2) and out-of-plane integration result from 2D GIWAXS pattern
(3) of 20C-Zn,y(ADC),(BPy) on top of 3C/2C-(Zn/Cu),(BDC),(DABCO) and simulated diffractogram
of the Zn,(ADC),(BPy) (1) as reference. (b) GIWAXS out-of-plane plot of 20C-Zn,(ADC),(BPy) on top
of 3C/2C-(Zn/Cu),(BDC),(DABCO) probing at different incidence angles: 0.05°, 0.1°, and 0.2°.

Table S1. Photophysical parameters of Zn,(ADC),(BPy) on 3C/2C-(Zn/Cu),(BDC),(DABCO), ADC

film and ADC in ethanol (5 x 10”7 mol L!).

Zny(ADC),(BPy) on 3C/2C- ADC film Sovated ADC
(Zn/Cu),(BDC),(DABCO)
Jem® [NM] 426 501 501 423
71 [ns] 1.23 (54%) 1.79 (52%) 2.15 (52%)
7, [ns] 6.45 (46%) 7.98 (48%) 6.33 (48%)
™ [ns] 3.62 4.78 4.18 7.11

aExcitation with 365 nm;

®Mono-exponential fit for ethanolic ADC solution. Bi-exponential fit for Zn,(ADC),(BPy) on



3C/2C-(Zn/Cu),(BDC),(DABCO) and ADC film, and fluorescence lifetime calculated using the

equation 7= A7) + Ay,



