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Figures



Figure S1.  3D representation of the Si-JNT device, comprising a 775 μm Si wafer with 102 nm SiO2 layer, along with the deposition of metal pads made of Ni and Au and a nanowire formed on the top of the device.






Figure S2.  Output characteristics of a back-gated nanowire array-based Si JNT device.





Figure S3.  Transfer characteristicics of an ambipolar Si-JNT with a 10 nm thermally grown oxide under a constant source-drain voltage (Vsd) of 1 V.




                                               (a)                                                                     (b)

Figure S4.  (a) Transfer characteristicics of an n-type Si-JNT with a native oxide upon exposure to 25 and 50 ppm of NO2 at constant source-drain voltage (Vsd) of 1 V, (b) zoomed-in view of the transfer curve of (a) on the p-channel upon exposure to 25 and 50 ppm of NO2.






Figure S5.  Comparision of different JNT parameters (on-current (Ion), threshold volatge (Vth) and mobility (µ)) for native oxide Si-JNT devices exposed to 25 and 50 ppm NO2.  The data are for both p-type (top panel) and n-type (bottom panel) conduction.



Table S1.  Comparision of various JNT parameters (on-current (Ion), threshold volatge (Vth) and mobility (µ)) for native oxide Si-JNT devices exposed to 25 and 50 ppm NO2.  Data is presented for both p-type and n-type conduction.

	Device
	Gas
	Mixing ratio
	avg_Ion_h
	avg_Ion_e
	avg_µ_h
	avg_µ_e
	avg_Vth_h
	avg_Vth_e

	P1.a
	ZA
	0
	1.09E-08
	1.19E-06
	1.54
	120.13
	-25.09
	21.77

	
	NO2
	25
	4.06E-07
	6.87E-07
	50.67
	81.73
	-23.88
	23.16

	
	NO2
	50
	1.11E-06
	5.65E-07
	102.2
	69.43
	-20.84
	23.39

	P1.b
	ZA
	0
	3.06E-07
	1.73E-06
	12.02
	67.48
	-23.43
	21.99

	
	NO2
	25
	2.58E-06
	7.64E-07
	79.48
	32.52
	-21.25
	23.09

	
	NO2
	50
	3.25E-06
	5.79E-07
	102.39
	24.65
	-20.35
	23.34

	P1.c
	ZA
	0
	1.54E-06
	1.05E-05
	187.95
	762.54
	-23.32
	18.29

	
	NO2
	25
	5.11E-06
	8.12E-06
	271.69
	634.95
	-13.88
	19.14

	
	NO2
	50
	6.42E-06
	7.87E-06
	291.54
	626.51
	-11.08
	19.33
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Figure S6.  Comparision of various JNT parameters (on-current (Ion), threshold volatge (Vth) and mobility (µ)) for 10 nm thermally grown Si-JNT devices expose to 25 and 50 ppm NO2.  Data are shown for both p-type (top panel) and n-type (bottom panel) conduction.



Table S2.  Comparision of various JNT parameters (on-current (Ion), threshold volatge (Vth) and mobility (µ)) for 10 nm thermally grown Si-JNT devices exposed to 25 and 50 ppm NO2.  Date is provided for both p-type and n-type conduction.

	Device
	Gas
	Mixing ratio
	avg_Ion_h
	avg_Ion_e
	avg_µ_h
	avg_µ_e
	avg_Vth_h
	avg_Vth_e

	
P2.a
	ZA
	0
	3.99E-06
	1.50E-06
	352.96
	125.3
	-23.7
	21.37

	
	NO2
	25
	7.04E-06
	7.87E-07
	516.21
	60.6
	-21.03
	21.09

	
	NO2
	50
	7.92E-06
	8.28E-07
	531.37
	61.71
	-19.97
	20.81

	
P2.b
	ZA
	0
	7.66E-06
	1.37E-06
	387.58
	126.06
	-12.98
	20.99

	
	NO2
	25
	8.23E-06
	1.28E-06
	392.16
	119.11
	-11.93
	21.15

	
	NO2
	50
	8.57E-06
	1.13E-06
	382.77
	107.87
	-10.73
	21.37

	P2.c
	ZA
	0
	5.59E-06
	7.38E-07
	385.69
	85.29
	-17.63
	22.97

	
	NO2
	25
	6.45E-06
	3.90E-07
	399.88
	49.89
	-16.17
	23.79








Figure S7.  Comparision of various JNT parameters (on-current (Ion), threshold volatge (Vth) and mobility (µ)) for 3 nm thermally grown devices exposed to 25 and 50 ppm NO2.  Data are presented for both p-type (top panel) and n-type (bottom panel) conduction.



Table S3.  Comparision of JNT parameters (on-current (Ion), threshold volatge (Vth) and mobility (µ)) for 3 nm thermally grown oxide Si-JNTs exposed to 25 and 50 ppm NO2.  Data is shown for both p-type and n-type conduction.

	Device
	Gas
	Mixing ratio
	avg_Ion_h
	avg_Ion_e
	avg_µ_h
	avg_µ_e
	avg_Vth_h
	avg_Vth_e

	
P3.a
	ZA
	0
	2.29E-06
	4.65E-06
	160.75
	159.39
	-24.99
	14.59

	
	NO2
	25
	3.48E-06
	4.55E-06
	191.65
	160.51
	-23.56
	15.14

	
	NO2
	50
	3.88E-06
	4.41E-06
	201.99
	151.49
	-23.22
	15.08

	
P3.b
	ZA
	0
	7.51E-06
	1.11E-05
	484.38
	1666.1
	-16.68
	23.64

	
	NO2
	25
	8.27E-06
	1.13E-05
	505.12
	1647.34
	-15.94
	23.44

	
	NO2
	50
	8.40E-06
	1.14E-05
	512.49
	1619.78
	-15.93
	23.24
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Figure S8.  Comparison of the change in “on” current for p-type conduction () and n-type conduction ) for both native oxide (highlighted in light orange) and for 10 nm thermally grown oxide devices (highlighted in sky blue).  Two devices from each category are shown: P1.a and P1.b for native oxide and P2.and P2.b for thermally grown oxide devices.  A more signicant change in on-current is observed in the native oxide Si-JNTs.
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Figure S9.  Recovery plot: transfer characteristicics of an n-type Si-JNT with a native oxide after exposure to 25 and 50 ppm of NO2 at a constant source-drain voltage (Vsd) of 1 V.
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Figure S10.  Change in transition voltage (VT) after exposure to 25 and 50 ppm of NO2 for an unpassivated Si-JNT device.
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Figure S11.  Change in transition voltage (VT) after exposure to 25 and 50 ppm of NO2 for a Si-JNT device with a 10 nm thermally grown oxide layer.
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	     (c)

Figure S12.  Transfer characteristics for (a) ambipolar (left) and zoomed view of (a) on the p-channel conduction (right), (b) n-type unpassivated device exposed to 2.5 ppm of NO2 (left) and magified version of p-type current of the device upon NO2 interaction (right).  (c) Comparision of changes in “on”-current (ΔIon) for samples with a native oxide, 3 nm thermally grown oxide and n-type unipolar devices for both p-type (left) and n-type conduction (right) upon exposure to 2.5 ppm of NO2.
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Figure S13.  (a) Schematic of the device, comprising a 775 μm Si wafer with 102 nm SiO2 layer, and Al2O3 along with the deposition of metal pads made of Ni and Au and a nanowire.   (b) Transfer characteristics for a Al2O3-coated device for zero air (ZA) and after exposure to 25 and of NO2 for an unpassivated Si-JNT device.
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Figure S14.  Change in transfer curve for (a) native oxide and (e) 10 nm thermally grown oxide Si-JNT devices with 25 ppm NO2 at various time intervals (every 5 min).  The zoomed-in views for the p-type conduction of the native oxide device is shown in (a) and for the n-type conduction is shown in (c).  Similarly, the zoomed views for p-type conduction of a 10 nm thermally grown oxide Si-JNT device is shown in (d), with n-type conduction is shown in (f).



Table S4.  Comparision of JNT parameters (on-current (Ion), threshold volatge (Vth) and mobility (µ)) upon exposure to 25 ppm NO2 for native oxide and 10 nm thermally grown oxide Si-JNT devices at various time intervals.  Data is provided for both p-type and n-type conduction.

	Device
	Gas
	Mixing ratio
	Time_
min
	Ion_h
	Ion_e
	µ_h
	µ_e
	Vth_h
	Vth_e

	

P1.a
	ZA
	0
	0
	3.78E-07
	1.56E-06
	14.92
	61.07
	-23.34
	22.05

	
	NO2
	25
	5
	1.71E-06
	8.89E-07
	62.26
	37.44
	-21.83
	22.94

	
	NO2
	25
	10
	2.20E-06
	7.72E-07
	77.99
	33.11
	-21.42
	23.03

	
	NO2
	25
	15
	2.39E-06
	7.35E-07
	83.12
	31.39
	-21.13
	23.15

	
	NO2
	25
	20
	2.49E-06
	7.09E-07
	85.62
	30.26
	-20.97
	23.16

	
	NO2
	25
	25
	2.58E-06
	7.15E-07
	88.42
	30.38
	-20.89
	23.22

	

P2
	ZA
	0
	0
	7.71E-06
	1.39E-06
	388.39
	127.4
	-12.92
	20.99

	
	NO2
	25
	5
	7.99E-06
	1.34E-06
	396.64
	123.2
	-12.66
	21.02

	
	NO2
	25
	10
	8.12E-06
	1.33E-06
	394.84
	120.71
	-12.3
	20.97

	
	NO2
	25
	15
	8.24E-06
	1.27E-06
	392.84
	121.23
	-11.95
	21.36

	
	NO2
	25
	20
	8.30E-06
	1.26E-06
	389.82
	115.23
	-11.71
	21.02

	
	NO2
	25
	25
	8.35E-06
	1.25E-06
	387.36
	118.19
	-11.44
	21.26
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