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Table S1: Abbreviations used for naming different configurations of the CsN Nanoribbon

St. Symbols Nomenclature description of symbols

No.

1 Zp Zigzag monolayer of C3N

2 Zpa Adenine molecule attached on the edge of Zigzag monolayer of C3N

3 Zpc cytosine molecule attached on the edge of Zigzag monolayer of C3N

4 ZpG Guanine molecule attached on the edge of Zigzag monolayer of C;N

5 Zpr Thymine molecule attached on the edge of Zigzag monolayer of C3N

6 Zpu Uracil molecule attached on the edge of Zigzag monolayer of C3N

7 ZnB Boron doping at middle of Zigzag C3N monolayer

8 ZABA Adenine molecule attached on the edge of middle Boron doped Zigzag C;N layer

9 ZnBC Cytosine molecule attached on the edge of middle Boron doped Zigzag C3N layer

10 Z\BG Guanine molecule attached on the edge of middle Boron doped Zigzag C3N layer

11 ZnBT Thymine molecule attached on the edge of middle Boron doped Zigzag C3N layer

12 ZBU Uracil molecule attached on the edge of middle Boron doped Zigzag C3N layer

13 ZnisA Adenine molecule attached on the edge of middle Sulphur doped Zigzag C;N layer

14 Znisc Cytosine molecule attached on the edge of middle Sulphur doped Zigzag C3N layer

15 ZNsG Guanine molecule attached on the edge of middle Sulphur doped Zigzag C;N layer

16 Znist Thymine molecule attached on the edge of middle Sulphur doped Zigzag C3N layer

17 Zisu Uracil molecule attached on the edge of middle Sulphur doped Zigzag C3N layer

18 ZEBA Adenine molecule attached on the side of middle Boron doped Zigzag C;N layer

19 ZEBC Cytosine molecule attached on the side of middle Boron doped Zigzag C3N layer

20 ZEBG Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

21 ZEBT Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

22 ZEBU Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

23 ZEsA Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

24 ZEsc Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

25 ZEsG Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

26 ZEst Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

27 ZEsu Adenine molecule attached on the side of middle Sulphur doped Zigzag C;N layer

28 Zpv C3N monolayer having double vacancy defect

29 Zpva Adenine molecule attached on the edge of C3N monolayer having double vacancy defect

30 Zpyc Cytosine molecule attached on the edge of C;N monolayer having double vacancy defect

31 Zpvg Guanine molecule attached on the edge of C3N monolayer having double vacancy defect

32 Zpyr Thymine molecule attached on the edge of C3N monolayer having double vacancy defect

33 Zpvy Uracil molecule attached on the edge of C;N monolayer having double vacancy defect

34 Zsy C3N monolayer having single vacancy defect

36 Zsya Adenine molecule attached on the edge of C3N monolayer having single vacancy defect

37 Zsvc Cytosine molecule attached on the edge of C;N monolayer having single vacancy defect

38 ZsvG Guanine molecule attached on the edge of C3N monolayer having single vacancy defect

39 Zsyr Thymine molecule attached on the edge of C3N monolayer having single vacancy defect

40 Zsvu Uracil molecule attached on the edge of C;N monolayer having single vacancy defect

41 Zsw C3N monolayer having stone wales defect

42 Zswa Adenine molecule attached on the edge of C3N monolayer having stone wales defect

43 Zswc Cytosine molecule attached on the edge of C3N monolayer having stone wales defect

44 ZswG Guanine molecule attached on the edge of C3N monolayer having stone wales defect

45 Zswr Thymine molecule attached on the edge of C3N monolayer having stone wales defect

46 Z.swu Uracil molecule attached on the edge of C;N monolayer having stone wales defect

47 Z a1 adenine molecule attached on the one side of Zigzag C3N monolayer

48 Zaz First adenine attached on one side and Second adenine molecule attached on other side of
Zigzag C3N monolayer

49 73 One adenine attached on one side and two adenine molecule attached on other side of
Zigzag C3N monolayer

50 a4 Two-Two adenine attached on both side of Zigzag C3N monolayer

51 Zp (Vo=10 Zigzag monolayer of C;N at zero gate voltage

V)
52 Zpa (Vg=0 | Adenine molecule attached on the edge of Zigzag monolayer of C3N at zero gate voltage

V)




53 Zp (V, =10 | Zigzag monolayer of C3N at gate voltage of 10 V
V)

54 Zpa (Vg = Adenine molecule attached on the edge of Zigzag monolayer of C3N at zero gate voltage of
10V) 10V

55 Zp (V, =20 | Zigzag monolayer of C3N at zero gate voltage of 20 V
V)

56 Zpa (Vg = Adenine molecule attached on the edge of Zigzag monolayer of C3N at zero gate voltage of
20 V) 20V

A. System of zigzag polyaniline nanoribbon
We calculated the transport properties of C3N nanoribbon and analysed the effect of DNA molecules attached to

the edge of C3N.
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Fig.S1 The schematic 2-probe geometry of (a) C3N
nanoribbon, (b-e) DNA (cytosine, guanine, thymine and
uracil) molecules are attached on the edge C3N

nanotibbon.
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Fig.S2 The transmission coefficient as function of energy of DNA/RNA attached on Zp.

B. Effect of Doping

To sece the effect of doping on transport properties of CsN, we took both p/n  (boron/sulphut) type of doping
clements at middle/edge locations on C3N nanotibbon.
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Fig. S3 (a)-(d) The schematic 2-probe geometry of boron and sulphur doping atoms at middle and edge locations on
CsN.




Fig. S4 The I-V characteristics of C3N with
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C. Effect of concentration

To calculate the effect of concentration of DNA molecules on transport properties of C3N, we have attached
adenine molecules sequentially on both sides of C3N nanoribbon.
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Fig.S5 (a)-(d) shows the schematic geometry of C3N with different concentration of adenine molecules are attached

on both sides of nanoribbon.



D. Effect of defect

Here, we studied DV, SV and SW defect in CsN nanoribbon as shown below.
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Fig.S6: The schematic 2-probe geometry of C3N nanoribbon with (a) double vacancy, (b) single vacancy and (c)
stone wales defect. (d) The variation in total energy of defective (SV, DV and SW) CsN and DNA molecules
attached with C3N nanoribbon.
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Fig. S7 Vatiation in the sensitivity of doped nanotibbon in the presence of DNA/RNA nucleobases.
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Fig. S8: Variation in the sensitivity of nanoribbon for (a) different concentration of adenine molecules (b) double
vacancy (DV), (c) single vacancy (SV) and (d) stone wales (SW) defective nanotibbon in the presence of DNA/RNA
nucleobases

E. Adsorption Energy of the nucleobases



The adsotption/binding energy of a nucleobase can be defined as, E; = Euyer - Emolecute = Elayer+molecute. The
adsorption energy (E.) of the nucleobases vary between 1 - 1.35 eV on the pristine system with, G highest and C
with lowest binding strength. Independent of the dopant type, the location of the dopant atom has a larger
impact on the E,. Doping at the centre of nanoribbon with B or S atom resulted in an increase in E, with
maximum change for U. On the other hand, edge doping leads to a significant reduction in E, and the value of
E. does not change between S and B doping. In the presence of a vacancy, E, is highest for single vacancy (SV)

case and lowest for stoner-wales (SW) defect with the maximum E, for U in all three cases.
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Fig. §9: Variations in binding enetgy of DNA/RNA nucleobase in different (a) doping and (b) defect

configurations of C3N nanoribbon.

F. Effect of Gate Voltage on Transmission Spectrum
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Fig. S10: Transmission spectrum of (a) Zp and (b) Zpa at Vy = 10 V in the FET geometry.

G. Effect of doping and defect on Transmission Spectrum



T(E)

20708V

20104V

E (eV)

N o©
N O

=D o= =2 =SNGIIWL
© O Voo LLoWL LIoLiCowLoU

hA20V LJ\’U
1.8V,
06V
04V
W A
S
E (eV)

Fig. S11: The transmission spectrum of (left) Zys and (right) Zgs at different applied voltages.

44 1 S
. 20V .
38 331 |20V ,\_M\,\_j
3.0 3.5
20} 14V 23| 1 VW
30t 3.0
_ 201 12v 20} 12V
lL'_v" 30+ 3.0
20} 10V 201 08V
201 A 04v 50f 04V
1.0 1.0

E (eV)

E (eV)

Fig. S12: The transmission spectrum of (left) Zpv and (right) Zsv at different applied voltages.



