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Fig. S1. a) Experiment and Simulated powder X-ray diffraction patterns of EAsPbs;Brie. b) Powder X-ray patterns of
EA4Pb3Brip recorded on the freshly-prepared sample (1 day) and after 30 days.
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Fig. S2. XRD pattern of EA4Pb3Brio SC with the (h00) diffraction indices.
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Fig. S3. UV-vis absorption spectrum of EA4PbsBri0. Insert: estimated bandgap.
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Fig. S4. a) Temperature-dependent dielectric constants (¢") of EAsPb3Brio along the g-axis directions measured at

300 kHz. b) The DSC curves of EA;Pb3Brio.
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Fig. S5. Dark /-V curve along a) b-axis and b) c-axis of EA4Pb3Brio SC for SCLC analysis.
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Fig. S6. The piezoelectric response versus channel distance plots for the g-axis and c-axis.
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Fig. S7. Photograph of EA4Pb3Brio SC devices along the a-axis a), b-axis b), and c-axis c). d) Device Schematic along

the c-axis.
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Fig. S8. I-V curves under various light intensity along the c-axes of EA;Pb3Bri SC.
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Fig. S9. a) Photocurrent-voltage curves of c-direction device after polarization treatment. b) Photocurrent-voltage

curves of b-direction device in positive and negative polarization states.
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Fig. S10. a) Anisotropic responsivity R and b) detection D* of EA4PbsBrio SCs measured at different bias voltage.
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Fig. S11. Transient photoelectric responses under a nanosecond 450 nm laser.
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Fig. S12. The /-V curves of the c-axis detector (a) and the air X-ray detector (b) under various X-ray doses. The
X-ray photocurrent responses for the c-axis detector (c) and the air X-ray detector (d) under the same dose of

0.73 uGyair/s and O V bias.
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Fig. S13. The X-ray response of g-axis (a) and c-axis (b) detectors at an ultralow dose of 56 nGya; s™.
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Fig. S14. Comparison of dark current drifts for the a-, b- and c-axes at 2 V bias.
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Fig. S15. Operation stability measurement of a-axis detector under repeated and continuous X-ray radiation at 0

v bias.



Table S1. Performance comparison of photodetectors based on perovskites.

Devices A(nm) Rise/decay time Responsivity Detectivity Condition Ref.
(mA W1 (Jones)
Si/MAPbBr3/Au 405 520 ns/2435 ns 13.6 5.9 x 10% -1V bias !
MAPDbI3/CdS 700 0.85 ms/2.24 ms 480 2.1x10% 0V bias 2
Pt/MAPbBrs/Au 350 70 us/150 us 2 1.4 x 101 0V bias 3
Au/(4-TFBMA),(DMA)Pb,l7/Au 550 264 ps/380 us 1.97x 103 2.95 x 1022 10 V bias 4
Au/MAPbBrs3/Au 515 27.6us/15.8 ps 5.57 x 104 8x 10% 5V bias 5
ITO/PEDOT:PSS/MAPbIs/PFN 860 1.73 us/ 0.97 us 577 1.52 x 103 0V bias 6
/PM6:Y6/Cso/BCP/Ag
SWCNT/CsPbBrs/SWCNT 505 13 ms/ 22 ms 1.321 x 108 7.7 x 10%2 5V bias 7
C/EA4Pb3Br1o/C 425 20 ns/ 120 ns 0.22 1.01 x 10'° ov This
(ferroelectric) work
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