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Fig. S1 (a-d) Optical images of the 2D CdS,Se(;..) (x=0.14, 0.51, 0.7 and 0.87) samples, respectively.

Insets show the photograph of the 2D CdS,Se(;.4 alloy flakes on mica substrates, respectively.
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Fig. S2 EDS spectra of the CdS,Se(1.4 alloys with different chemical compositions. Curves A-D come

from the samples in Fig. S1a-d, respectively.

Fig. S3 SAED pattern of the fluorophlogopite mica sheet.



Overlayer/Substrate | Lattice Parameter a Matching Relationship Lattice Mismatch f
(0001)[11-20]¢ gsyse(1n [| (000 1)[11-20] 4 20.3%
CdS, 14Seg s¢/mica 0422 nm/0.53nm | (0001)[1-100]cgsyse(1-x || (0001)[1-100] 50 20.3%
(0001)[11-20]¢gsxseqi-n || (000 1)[2-200] 5, 30.9%
(0001)[2-200]¢ gsyse(1-x) [ (0001 [11-20] e 8.3%
(0001)[11-20] ¢ gsyse(1- [ (0001 [11-20] 5 21.1%
CdS, 5,Sey 4o/mica 0.418nm/0.53nm (000 1)[1-100] cgsyse(1- [ (0001 1-100] e, 21.1%
(0001)[11-20]caswsectso | Q00 [ 1-100] ica 31.7%
(000 )[1-100]cgsyse(1-0 | Q00D [11-20],icq 8.7%
(0001)[11-20]¢ gsxse(1-x || (000 1)[11-20] e 21.3%
CdS, ;Se, y/mica 0.417nm/0.53nm (0001)[1-100] ¢gsyse(1-x | (0001)[1-100] 50 21.3%
(0001)[11-20] ¢ gsysecr- | (000 1)[1-100] iy 32.1%
(0001)[1-100] cgsyse(1- || €0001)[11-20] 5 9.2%
(0001)[11-20]cgsse(1 [ Q001 [11-20] i 21.7%
CdS, g:Sey 13/mica 0.415nm/0.53nm (000 1)[1-100] cgsxse(1- [ (001 1-100] s 21.7%
(0001)[11-20] casyse(10 | (000 1)[1-100],icq 32.2%
(0001)[1-100]gsse(tn | Q00D 11-20] ica 9.6%

Table S1 Calculated lattice mismatches of the 2D CdS,Se(;.) alloys on the fluorophlogopite mica

sheet.
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Fig. S4 Calculated band structure of the 2D CdS,Se(;.4) alloy samples with varying composition x.
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Fig. S5 Room-temperature PL spectra of the CdSy 145eq 56 flake from the flexible device in Fig. 6

before and after bending for 50 times.
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Fig. S6 (a) and (b) Time-dependent photoresponse of a CdSy5:Seg 49 flake flexible photodetector
before and after bending for 50 times. Inset shows the photograph of the setup for the bending
measurements. The photoresponse test was performed under 450 nm laser illumination with the

light intensity of 4.6 mW/cm? and bias of 5 V.



