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Figure S1. (a) The PL spectrum of CQDs. (b) The luminescence decay profile of CQDs.
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Figure S2. (a) High-resolution O1s XPS spectrum of CQDs. (b) High-resolution N1s

XPS spectrum of CQDs. (c) High-resolution C1s XPS spectrum of CQDs.
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Figure S3. XPS spectrum of the graphene film on the SiOz substrate.

S-2



Time stability

240 Leakage current

220
=
= 200 < 1t
~— e i ] P, et
"-AQ 5

180 o

0.5
160
0.4 0.6 0.8 1.0 1.2 0.4 0.6 0.8 1.0 1.2

Ve (V) V. (V)

Figure S4. (a) Time stability of CQDs functional SGGT. (b) Leakage current of CQDs

functional SGGT.
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Figure S5. (a) The Dirac voltage (Vbirac) of CQDs functional SGGT versus the
logarithmic value of Cu?* ion concentration. (b) The Dirac voltage change (AVpirac) of

CQDs functional SGGT versus the logarithmic value of Cu?* ion concentration.
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Figure S6. Channel current responses of CQDs functional SGGT to the increasing Cu?*

ion concentration in PBS solution measured at Vo = 0.01 V and Ve = 0.2 V.
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Figure S7. (a) Transfer curve of SGGT with the gate of Au before and after Cu?* ions.

(b) Transfer curve of SGGT with the gate of Au/MAA before and after Cu* ions.
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Figure S8. FL spectra of CQDs upon the addition of various concentrations of Cu?*

ions.
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Figure S9. Characterization of the gate surface after detection. (a) SEM image of the

gate electrodes after detecting Cu®* ions. (b) Element mapping result of the gate

electrodes after detecting Cu?* ions. (c) Full range XPS survey spectrum of the gate

electrodes.



Table S1. Comparison on recently reported various methods for detection of Cu?* ions.

Detection Method Materials LOD Linear Range Ref.
Electrochemiluminescence CoFe204 MNPs 0.1 pM 0.1pM-0.1 uM 1
Electrochemistry PSC@Au-DNAzyme 0.33 pM 1pM=-0.5uM 2
EGOFET GGH 1pM 1pM-10nM 3
Electrochemistry Au/Me2NH2@MOF-1/GCE 1pM 5pM-0.9 uM 4
Fluorescence MNPs@Cu-Sub@Cu-Enzy 1pM 10pM -0.2 uM 5
Fluorescence g-CsNa 8 pM 10 pM - 0.4 nM 6
Electrochemistry HRP-Cu-Gly 42.4 pM 0.5nM —30nM 7
Fluorescence Au@Si02-CDs 80 pM 0.1nM-0.1 uM 8
Colorimetry His-AuNCs 0.1nM 1nM-0.1 uM 9
Fluorescence CsPbBrs 0.1nM 0-0.1 uM 10
Colorimetry GSH-AUNCs 0.125nM  0.125nM -0.125 mM 11
Fluorescence UCNP 0.16 nM 0.4 -40nM 12
SERS MarR 0.18 nM 0.5nM -1 uM 13
Fluorescence QDs-Abs 0.2nM 1nM-0.8 uM 14
Fluorescence DTBL 0.32nM 0-34uM 15
Fluorescence MPA-CdTe QDs 0.36 nM 0-0.1 uM 16
Fluorescence QG-scaffolded COFs 0.5nM 1nM-10 uM 17
Fluorescence 0S-g-C3sNs-dots 0.7nM 3nM - 10 uM 18
Fluorescence Schiff base 0.73nM - 19
Chemiluminescence gold nanostar 0.9nM 2nM -9 M 20
Electrochemistry PAAM/PA/PDA 1nM 1nM-1uM 21
Fluorescence bCDs/gQDs/rQDs 1.3nM - 22

SGGT CQDs 10 fM 10 fM - 0.1 nM, This

0.1nM-0.1mM work
Abbreviations: LOD, limit of detection; MNPs, magnetite nanoparticles; PSC, polystyrene microsphere;
EGOFET, electrolyte-gated organic field-effect transistor; GGH, glycine-glycine-histidine; MOF, metal
organic Frameworks; GCE, glassy carbon electrode; Sub, cleavage substrate sequence; Enzy, consists of
a catalytic sequence; HRP, horse radish peroxidase; Gly, glycine; CDs, carbon dots; NCs, nanoclusters;
GSH, glutathione; UCNP, upconversion nanoparticle; SERS, surfaceenhanced Raman scattering; MarR,
multiple antibiotic resistance regulator; QDs-Abs, antibodies functionalized quantum dots; DTBL, A
novel p-dimethylaminobenzamide-based Schiff base derivative; MPA, 3-mercaptopropionic acid; QDs,
quantum dots; QG, quaternized graphene; COF, covalent organic frameworks; OS-g-C3Ng4-dots, the
oxygen and sulfur co-doped graphitic carbon nitride quantum dots; PMMA, polyacrylamide; PA, phytic
acid; PDA, polydopamine; bCDs, blue-emission carbon dots; gQDs, green-emission quantum dots; rQDs,
red-emission quantum dots; SGGT, solution-gated graphene transistor.




Table S2. Summary of solution-gated transistors for Cu?* ion detection.

LOD Active Layer Ref.
10 uM p-tert-butylcalix [9 and 11] arene 23
2.5 uM Polycarbazole 24
1nM n-Si 25
96 ppb PBTTT 26
100 nM PEDOT:PSS 27
10 nM rGO 28
1pM DPP-DTT 3
0.01 pM Si-nanoribbon 29
10 fM CVD graphene This work

Abbreviations: LOD, limit of detection; PBTTT, poly{2,5-bis(3-hexadecylthiophene-2-yl)-thieno[3,2-
b]thiophene}; PEDOT:PSS, poly(3,4-ethylenedioxythiophene) polystyrene sulfonate; DPP-DTT,
poly{2,5-(2-octyldodecyl)-3,6-diketopyrrolopyrrole-alt-5,5-(2,5-di(thien-2-yl)thieno[3,2-b]thiophene)}.
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