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Figure S1. Temperature dependent SXRD measurement on CTS Ordered (a) and
disordered cubic (b) Rietveld refinement performed on ordered and disordered CTS
XRD data collected at 350°C, where Yobs, Yca, and diff are collected, calculated and

difference, respectively. The value of Rwpy and GoF for other patterns were similar to the
values observed here.

Figure S2. SAED patterns for of (a)Monoclinic CTS and (b)Disordered Cubic CTS. It
is evident from SAED the inner Debye-Scherrer rings are missing for Disordered Cubic
CTS representing, (11-1), (021).
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Figure S3. Magnetoresistivity (p(H)-p(H=0))/p(H=0)

(b)Disordered Cubic CZTS, measured at T=50K

of (a)Tetragonal CZTS
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Figure 84. Temperature-dependent mobility measurement of (a)Tetragonal CZTS and

(b)Disordered Cubic CZTS

0.006

— CTS (Cubic)

— CTS (Monoclinic)

0.005

0.004

0.003

Ko (WK™'m™)

0.002

0.001

0.000 -

350 400 450

Temperature (K)

0,009} = CZTé (Cub‘ic)
0.008
0.007
0.006

0.005

Ke WK'm™)

0.004

0.003

0.002 -

400

—— CZTS (Tetragonal)

(b)

500 550 600

Temperature (K)

and



| — CZTSe (Cubic)

(c)

[ —— CZTSe (Tetragonal)

/

400

500 600 700

Temperature (K)
Figure S5. Temperature-dependent electronic part of the thermal conductivity
according to the Wiedemann-Franz law: ke=L ¢ T and L = 1.5 + exp[-|S|/116], where
Lin 108 WQK? and S in uV/K of (a) CTS, (b)CZTS and (c) CZTSe

The relaxed disordered structutre of CTS, CZTS, CZTSe used for calculating electronic
properties:
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0.5090695457999829 0.0138956736322157 -0.0007445266523149
0.4977304945926022 0.4973056392376395 0.0004543864368630
-0.0077295613414229 0.2701858301136066 0.7360211233338299



-0.0253620671837388 0.7537899720249825 0.7624373799370725

0.2523163541776414
0.2585836243564649
0.7406912839842162
0.7711582522641851
0.7687015310744325
0.5088261057762303
0.5122984036092114
0.7350617426823083
0.2425964914893842
0.2474620980582942
0.0181230397741747
0.0174663944188545
0.4618304827734628
0.1424683170548882
0.1285685118951277
0.6311342992753393
0.6189931488950077
0.3258565080389729
0.3780102704656929
0.8495755038463566
0.8634046658664114
0.1187889603913315
0.1129801444865254
0.6534929625771374
0.6489855656708392
0.3633638934179316
0.3894311119813604
0.8722156659236218
0.8830152253831866
0.3869345104067312
0.3610487545798322

0.2311958151946606
0.7638922305674452
0.2561587165074089
0.2284098126654577
0.7343717561223227
0.7472974279166430
0.2437466522128130
0.7524702891129990
0.2538949573864771
0.7490642204326474
-0.0095459373660818
0.4796174739181763
0.5090503974675986
0.1237743577806483
0.6359712367005785
0.1149721647670539
0.6365206768712859
0.3513375848783823
0.8637690386056439
0.3700151038879673
0.8757717028967199
0.4129033025921754
0.8911587331093913
0.3798910503512160
0.8871700681593152
0.1093147371500371
0.6197185898550391
0.1134068975363087
0.6100856279590937
0.3750760054965533
0.9028618101372796

0.4991193313895064
0.5010269495949472
0.5119001659852046
0.0200646036788039
0.0070073665852352
0.7788610745420124
0.2461899655012452
0.5126326037785321
0.0019835136465572
0.0187014801705438
0.4888382269543793
0.5018545877076701
0.4636646238761200
0.3645478678114899
0.3734060897960855
0.3935905108073385
0.3321278140592563
0.3493954210440266
0.3764756182882609
0.3732719308020439
0.3634742837442056
0.1067781832994214
0.1370587888349217
0.1170002148401756
0.0969947627043388
0.1234424864371440
0.1298003401441858
0.1431416824362294
0.1139959980382827
0.8748398319114868
0.8801834537318944



0.8709665226377930
0.8860895187567750
0.1153534125214648
0.1293038158752640
0.6314698606783241
0.6511673094076970
0.3811165640790647
0.3505052672171667
0.8784586830083735
0.8684183237305064
0.1451051871285761
0.1202495124872033
0.6193521917965812
0.6144212662508354

0.3575782188826632
0.8786639781379696
0.1396107434505795
0.6371021835574631
0.1322397113279047
0.6033714081998824
0.1282809903427510
0.6434748361122113
0.1333403448406442
0.5976765933873117
0.3532407360492820
0.8482398922257947
0.3785028612341422
0.9077799396655835

0.8743866416389731
0.8846114034941105
0.8587730281737407
0.8531835023500328
0.8774720773023930
0.8949734283760405
0.6241983121032082
0.6386054717833100
0.6076733255440397
0.6411941652768398
0.6406587656731367
0.6358385759024571
0.6098819198400965
0.6523649729217250



