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Supplementary Figure 1] a, structure of opaque and semi-transparent perovskite devices used for
transfer matrix calculation and experiment. b, Transfer matrix calculation of extra active layer
thickness in semi-transparent device required to compensate for the transmitted photon loss for
CsFAMA, CsFA and MAPDIs. Refractive index of layers (except CsSFAMA perovskite) used in
calculation were obtained from https://www.pvlighthouse.com.au/refractive-index-library.
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Supplementary Figure 2| Schematic of boosted solvent extraction (BSE) and normal spin coating
process.
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Supplementary Figure 3| a, AFM images of BSE and non-BSE film. b, Surface roughness vs. spin
speed of anti-solvent dripping.
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Supplementary Figure 4| a, PV parameters for control devices prepared by non-BSE and by BSE
(700 nm-small) and by BSE+Urea (700 nm-large), based on 30 devices each. b, Long-term MPP
tracking for both 700 nm-small and 700 nm-large devices. ¢, Forward and reverse scan of champion
700 nm-large perovskite device. Inset: Shor-term maximum power point tracking showing the

stabilized PCE of champion device. d, a summary of performance of semi-transparent perovskite
devices in literature.
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Supplementary Figure 5| Optical transmittance of the semi-transparent perovskite devices with
commercial ITO substrate vs. Zr doped In,O3 (IZrO) substrate.
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Supplementary Figure 6| Calculated current density of CQD cells with (purple) and without (green)
NFA for a, full spectrum A1.5 illumination and b, after 760 nm filter cutoff illumination. Dot lines in

panel a-b denote J;. enhancement in the presence of NFA.
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Supplementary Figure 7| Transient absorption (TA) spectra of a, CQD, b, CQD/NFA, ¢,
CQD/polymer and d, CQD/NFA (with polymer). The excitation wavelength is 950nm.
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Supplementary Figure 8| a, JV curves and b, stabilized power output of 1.95 cm? devices with

various mask sizes. Inset is the image of the corresponding device.



Supplementary Table 1| A summary of perovskite-silicon tandem efficiency in literature.

PSC cell PSC cell filter Reference
Type | PCE (%) area (cm?) area (cm?)

28.2 0.049 4 This work

25.7 1 4 This work
17 0.39 0.39 1
19.8 0.0919 0.0919 2
214 0.09 0.09 3
25.2 0.25 0.25 4
4T 25.3 0.13 4 5
25.5 0.09 0.09 6
26.1 NA NA 7
26.2 0.16 1 in? 8
26.4 0.16 4.84 9
26.9 0.104 0.104 10
27.1 0.13 0.13 11
13.7 1 NA 12
16.4 0.25 NA 13
18.1 0.16 NA 14
20.5 1.43 NA 4
20.5 4 NA 15
20.6 0.03 NA 16
21.2 0.17 NA 17
21.8 16 NA 18
22.2 0.06 NA 19
T 22.5 1 NA 20
22.7 1 NA 21
23.6 1 NA 22
24.1 1 NA 23
25 1 NA 24
25.1 1.42 NA 25
25.2 1.09 NA 26
25.2 1.42 NA 27
254 NA NA 28
25.5 0.81 NA 29
26.0 0.77 NA 30
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