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Figure S1: (a) Optical image of the SnS2/SnSe heterostructure. Spectral responsivity for (b) 

SnS2 (c) SnSe, respectively.

Figure S2: Response time calculated by exponential fitting for (a) 355 nm, (b) 626 nm, and (c) 
1064 nm.

The following exponential equations are employed for response time evaluation.

                                                               I = I0 (1 ‒ exp(-t/tr))                                             (1)                              

                                                                   I = I0 exp(-t/td )                                                 (2)

I0, tr, and td present the maximum light current, rise time, and decay time.
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Figure S3: Power-dependent I‒V measurements of the SnS2//SnSe vertical heterojunction-
based device for (a) 355 nm, (b) 626 nm, and (c) 1064 nm lasers, respectively. The non-zero 
current at 0V in the insets marks the sustainability of the self-powered and polarity-flipping 
character of the device with power variations.

Figure S4: Responsivity and Noise equivalent power curves with power variations for lasers 
(a) 355 nm, (b) 626 nm, (c) and 1064 nm, respectively.

The figure of merit parameters like responsivity and noise equivalent power for the developed 

heterostructure-based PD are calculated by the following relation.

                                                   R = Iph/Pd A                                                     (3)

                                              NEP = (2eId)1/2/R                                                 (4)

Where Iph presents the photocurrent, A is the device’s active area, e is the electronic charge, 
and Id stands for dark current, respectively.[1],[2]
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