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Section 1: The Theoretical Background
	
To evaluate the efficiency and photovoltaic performance of DSSCs, using parameters such as open circuit photoelectric voltage (), fill factor (FF), short circuit current density () and incident solar power (). The efficiency () of a DSSC can be formulated using the following equation(sang-aroon et al., 2013): 
	
	Eq.(S1)


	Where  is the open circuit photoelectric voltage, which is the potential difference between the Fermi level occupied by electrons in the dye and the conduction band of Titanium oxide(Menzel et al., 2012). Its formula is given by: 
	
	[bookmark: _Ref127909596][bookmark: _Ref101025637]Eq.(S2)


According to equation (1), in order to obtain more efficient DSSCs, JSC should be as high as possible and is defined by the following equation : 
	
	Eq.(S3)


LHE () represents the light-harvesting efficiency,  is the electron injection efficiency and  is the  charge collection efficiency which is considered a constant.
The LHE is described as follows (Deng, 2013):
	
	[bookmark: _Ref127909645][bookmark: _Ref101025705]Eq.(S4)


	Where A(f) is the absorption (oscillating strength) of the dyes associated with the absorption energy ().
To analyze the relationship between  and injection driving force  of the dyes based on electron injection from the photoinduced excited state of the dye into the TiO2 surface, the energy relationship can be expressed (Katoh et al., 2004): 
	
	Eq.(S5)

	
	[bookmark: _Ref101025855]Eq.(S6)


Where  is the oxidation potential energy of the dyes in the excited state,  is the ground state oxidation potential energy of the dye.  is the reduction potential of the TiO2 conduction band. Herein we use, –4.0 eV for (Ning et al., 2010),  represents the vertical excitation energy.
The regeneration of the dye is a very important step in the process of conversion of light into an electric current (Boschloo and Hagfeldt, 2009), The  thermodynamic energy   that allows us to know the efficiency of this regeneration is given by the following formula:
	
	Eq.(S7)


	 is the redox potential of the electrolyte (tri iodide-iodide) which is given as (4.85 eV)(Yang et al., 2016).
As per the formula below, we were able to determine the dye adsorption energy on the titanium oxide (110) surface :
	
	[bookmark: _Ref101025988]Eq.(S8)


 is the total energy of the complex,  is the energy for the anatase surface model and  is the energy of the dye (Srinivas et al., 2011). According to the above expression, a negative  value of  means that the adsorption is favourable.

Section 2: Opto-electronic characteristics 

Table S1 : Comparative analysis of maximum absorption simulated with different functionals and a consistent basis set 6-31G(d,p) in Toluene.
	Functional
	M062X
	PBE1PBE
	B3YLP
	MPW1
MPW91
	CAM-B3YLP
	WB97XD
	Experimental

	[image: ]
	496.49
	494.39
	588.08
	564.69
	497.16
	484.38
	502


 
Table S2 : Basis set effect on  with CAM-3BLYP functional in Toluene.
	Basis set 
	6-31G
	6-31G(d,p)
	6-31G(d,p)+
	6-31G(d,p)++
	Experimental

	[image: ]
	487.04
	497.16
	510.19
	510.22
	502


 




[bookmark: _Ref100505064]Table S3: Values of the HOMO and LUMO energies, and the energy gap for the studied dyes, as calculated at the B3LYP/6-31G(d,p) level
	[bookmark: _Hlk100143549]Dye 
	Gas
	
	Toluene

	
	EHOMO(eV)
	ELUMO (eV)
	Egap (eV)
	
	EHOMO(eV)
	ELUMO (eV)
	Egap (eV)

	D1
	-5.36
	-2.63
	2.73
	
	-5.39
	-2.71
	2.68

	D2
	-5.19
	-2.71
	2.48
	
	-5.23
	-2.73
	2.43

	D3
	-5.12
	-2.69
	2.43
	
	-5.10
	-2.73
	2.37

	D4
	-5.21
	-2.89
	2.32
	
	-5.19
	-2.90
	2.29

	D5
	-5.32
	-3.33
	1.99
	
	-5.27
	-3.34
	1.93

	MKZ-39

	-5.18
	-2.75
	2.43
	
	-5.18
	-2.80
	2.37
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Figure S1: Simulated TDM and EDD for the investigated dyes Di (i = 1, 5) and the reference molecule MKZ-39 in gas phase at S1 Donor (D), Bridge (P) and Acceptor (A).
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