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Table S1 The numerical parameters used for various electron transport materials (ETMs).
	Parameters
	ZnO
[1]
	ZnSe
[2]
	STO
[3]
	IGZO
[4]
	CdS
[5]
	C60
[6],[7]
	TiO2
[8], [9]
	Cd0.5Zn0.5S
[10]


	PCBM
[11]

	Thickness(µm)
	0.07
	0.07
	0.07
	0.07
	0.07
	0.07
	0.07
	0.07
	0.07



	Bandgap (eV)
	3.30
	2.81
	3.20
	3.05
	2.40
	1.70
	3.20
	2.80
	2.00



	Electron affinity(eV)
	4.00
	4.09
	4.00
	4.16
	4.20
	3.90
	3.90
	3.80
	3.90



	Dielectric permittivity
	9.0
	8.6
	8.7
	10.0
	10.0
	4.20
	9.00
	10.0
	3.90



	Effective density of states of CB (cm-3)
	3.7x 1018
	2.2x 1018
	1.7x 1019
	5x
1018
	2x
1018
	8x 1019
	1021
	1018
	2.5x 1021

	effective density of states of VB (cm-3)
	1.8x 1019
	1.8x 1018
	2x
1018
	5x 1018
	1.8 1019
	8x 1019
	2x 1020
	1018
	2.5x 1021

	Thermal velocity of electron(cm/s)
	107
	107
	107
	107
	107
	107
	107
	107
	107

	Thermal velocity of hole(cm/s)
	107
	107
	107
	107
	107
	107
	107
	107
	107

	Mobility of electron(cm2/Vs)
	100
	400
	5300
	15
	20
	0.08
	20
	100
	0.2


	Mobility of hole(cm2/Vs)
	25
	110
	660
	0.1
	10
	0.0035
	10
	25
	0.2



	Shallow uniform donor density ND (cm-3)
	5x
1017
	5x 1017
	5x
1017
	5x
1017
	1017
	2.6x 1018
	1017
	1017
	2.93x 1017

	Shallow uniform acceptor density NA (cm-3)
	0
	0
	0
	0
	0
	0
	0
	0
	0






Table S2  Various cell parameter for simulated device with different ETMs.
	        ETM
	Voc(V)
	Jsc(mA/cm2)
	FF(%)
	PCE(%)


	ZnO
	1.40011
	15.278024
	81.99
	17.54

	ZnSe
	1.3393
	15.438965
	80.71
	16.69

	STO
	1.3722
	15.432828
	81.14
	17.18

	IGZO
	1.2491
	15.414279
	79.71
	15.35

	CdS
	1.2317
	15.409216
	79.57
	15.10

	C60
	1.3787
	15.797710
	86.57
	18.86

	TiO2
	1.1720
	15.311448
	78.74
	14.13

	Cd0.5Zn0.5S
	1.4321
	15.389733
	88.19
	19.44 

	PCBM
	1.3500
	15.689894
	81.66
	17.30



[image: ] Fig. S1 Variation of ETL Thickness on (a) , (b) , (c) FF, and (d) PCE


Table S3 The numerical parameters used for various Hole transport materials (HTMs).
	Parameters
	NiO
[12]
	CuI
[13]
	CuSCN
[14]

	SnS
[15]
	CuInSe2
[16]

	Thickness(µm)
	0.07
	0.07
	0.07
	0.07
	0.07


	Bandgap (eV)
	3.80
	3.10
	3.60
	1.60
	1.00


	Electron affinity(eV)
	1.46
	2.10
	1.70
	4.10
	3.80

	Dielectric permittivity
	 10.70
	6.50
	10
	13.0
	9.00

	Effective density of states of CB (cm-3)
	2.8x 1019
	2.8 x 1019
	2.2x1019
	1.18 x 1018
	1017

	effective density of states of VB (cm-3)
	1 x 1019
	1x 1019
	1.8x1018
	4.46 x 1018
	1019

	Thermal velocity of electron(cm/s)
	107
	107
	107
	107
	107

	Thermal velocity of hole(cm/s)
	107
	107
	107
	107
	107

	Mobility of electron(cm2/Vs)
	12
	100
	100
	15
	10-4

	Mobility of hole(cm2/Vs)
	2.8
	43.9
	25
	100
	10-4

	Shallow uniform donor density ND (cm-3)
	0
	0
	0
	0
	0

	Shallow uniform acceptor density NA (cm-3)
	1018
	1018
	1018
	1.1 x 1016
	1019





Table S4 Various cell parameter for simulated device with different HTMs.
	HTM
	Voc(V)
	Jsc(mA/cm2)
	FF(%)
	PCE(%)

	CuI
	1.4282
	14.855680
	87.56
	18.58

	CuInSe2
	1.2689
	11.365478
	80.06
	11.55

	CuSCN
	1.4310
	15.068992
	88.17
	19.01

	NiO
	1.4294
	15.010441
	88.00
	18.88

	SnS
	1.1747
	11.992886
	80.94
	11.40
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Fig.  S2 Variation of HTL Thickness on (a) , (b) , (c) FF, and (d) PCE
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Fig.  S3  Energy Level diagram for optimized device.
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