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Supplementary Figures and Tables
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[bookmark: _Hlk182502862]Fig. S1 a-c Schematic diagram of the BPB structure. Hirshfeld dnorm surface of BDA2+ cation d. The hydrogen bonds within BPB e. Corresponding 2D fingerprint plots of BPB f
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Fig. S2 Top SEM images of surface-patterned MPs a-b and its magnified ones c-d
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Fig. S3 EDS mapping of Br a and Pb b distribution
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Fig. S4 Enlarged cross-sectional SEM of patterned BPB MPs
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Fig. S5 AFM and corresponding height of nanochannels
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Fig. S6 Simulated XRD patten of BPB a. XRD patten and FWHM of flat BPB b
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Fig. S7 Photoconductivity measurement of flat BPB MPs
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Fig. S8 XRD patterns of BPB MPs before and after storage under ambient with approximately 70% humidity a. TGA curve of the BPB perovskite b
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Fig. S9 Optical microscope images of the patterned PD a and flat PD b
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Fig. S10 Transient photocurrents of the optimized surface-patterned BPB PD under different light intensity at 5V a and 10 b bias
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Fig. S11 Long-term dark current of patterned BPB PD under different biases
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Fig. S12 -3 dB curves of patterned BPB PD at different biases
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Fig. S13 a R, b D*, and c EQE curves of patterned BPB PD as function of wavelength under different voltages
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[bookmark: OLE_LINK3][bookmark: _GoBack]Fig. S14 The photocurrent response of the patterned BPB PD a under modulated light illumination and b continuous light illumination. I - t curves of the patterned BPB PD after storage c under approximately 70% relative humidity and d post-annealing at 150 ℃ 
Table S1 Comparison of our PD with other 2D DJ-type perovskite SCs-based PDs
	Material
	Responsivity
(mA/W)
	Detectivity
(Jones)
	LDR
(dB)
	Detection
Limit
(nW/cm2)
	On/off ratio
	Dark current
(A)
	Refs.

	[bookmark: _Hlk174438221]BDAPbI4
	927
	1.2×1011
	150
	8.8
	2×104
	4.2×10-12
	[S1]

	[bookmark: _Hlk157193991][bookmark: _Hlk157328013]PDAPbBr4
	7.92
	8.3×1010
	-
	-
	246
	5.7×10-11
	[S2]

	DPAPbBr4
	2444
	3.85×1011
	154
	7.1
	4.89×104
	4.55×10-13
	[S3]

	DMPDPbBr4
	29.2
	1.73×1012
	-
	-
	5.3×103
	2.69×10-12
	[S4]

	2AMPYPbBr4
	36
	3.2×1011
	-
	-
	103
	2.87×10-11
	[S5]

	(NMPD)PbBr4
	386
	5.26×1012
	-
	-
	9×103
	3.4×10-11
	[S6]

	(HDA)CsPb2Br7
	0.21
	1.5×109
	-
	-
	< 4×103
	2.34×10-11
	[S7]

	(NMPDA)Pb2I4Br2
	280
	3.05×1012
	-
	1.094×104
	3.92×103
	4.2×10-11
	[S8]

	(3AMPY)(MA)Pb2Br7
	81.1
	[bookmark: OLE_LINK2]1.78×1012
	-
	70
	103
	1.1×10-10
	[S9]

	(3AMPY)(EA)Pb2Br7
	827.4
	8.67×1012
	-
	~25
	2.3×104
	3.49×10-11
	[S10]

	BDAPbBr4
	2240
	7.91×1012
	134.13
	68.7
	4.79×103
	4.47×10-13
	This work
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