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A graphene resonator by low-pressure dry transfer technique for highly sensitive
chemical sensor
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In this study, we have developed a suspended graphene-based MEMS (Micro
Electro Mechanical Systems) sensor for ultra-sensitive detection of biomolecules and chemical
substances. We developed a low pressure dry transfer technique of CVD (Chemical Vapor Deposition)
graphene onto a silicon substrate with cavities, enabling receptor modification on the suspended
graphene with the sealed cavity by wet treatment. As a result, we demonstrated selective molecular
detection for the first time on the suspended graphene, achieving a concentration detection limit of
150 zM and mass detection limit of 2.01 zg/Hz.
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PO R WCIE I O R OHE 72 & o Iz md . ARRE OB AL A (VOC)
RVFRUCH R L THEINT 23, A~ —F — EEN D ARy T2 S E IR TE 2803
WROHNTWD, 9 LIz BIZmT TE, FURIIKSOED X 9 e AR 2 FIH L 723
A A Y OMRBED STV D, BIKRE DS TR FiEE LT, BiEROENTZHRIET
R % x4 Hifff & LT, Digital ELISA (Enzyme-Linked Immuno Sorbent Assay) 233 f{b &
TW % [Lab Chipl2, 4986 (2012)], Z OHIEHAM TIEMH TR 2 aM & fiied TR BE D 4y -+
BRI FEETH 22, WA ZFIH Lo FIEO T EEFEE O~ — I — O R KGR 3R
HIZIREETH 5,

UV HELEMME L, 7 LA LS ATRE AR E T & LT, E Sy - OB & R T % ISFET(Ion
sensitive field effect transistor) 73 & % [Biosens. Bioelectron. 20, 69 (2004)], iz, /' 7 =
ITHEFICEWEFBEIEZ/RL, BEREPIRKEWZ 201G, FET B 423 0OF v 2L
MEbE L COSHBBR STV 5 [d. Am. Chem. Soc. 132, 18012 (2010)], L»L. &
% ISFET Al o4 CIXIERIHZ IR T 2 7 A BEf O MER & 0 | EFRZERE T Tk
B ROERE D FNT AL BOIMUTL 7 Z —ICRETHRE L & D72, )8 N
T& - 7=[Biosens. Bioelectron. 22, 1311 (2007)], L7=723> T, 10 nm F& D LAY R & W1
RuFpo B R T ABAICIE, By F 2 U TR RN S A S, MU MEE A L
WGy & OFH BRI Z B & IS S 2 TIE S )32 MEMS LD A Ak U RFHTH D,
MEMS LD/ A A& BTk, W& FRORFE I & B~ E L Tnx, AL RS
% F 1 i /12 Y [Science 288, 316 (2000)] & H=Hh o & e ALG HI A~ & B & & fa 1 - 2 k2 o4
23 % [Sens. Actuat. B 160, 1120 (2011)], Z @ MEMS L So1 A 0 Cid, Al dhik %
BT 22 Lok, RSt o 7V TIIROERENRELS R HEE V7 TITE
BIEER M LT 5, LEeRoT, EL605ATHEBLITARIE S, 777 = OfHIC X
DEBEANECE D, R EICBE LY T 72 v 2RV S ORITIFEE LT, TR
LIRFE L D1 EHUMG7 7 7 = ETHRIE L@ S T2 23 [Nano Lett. 15, 8176 (2015)],
ZORFITN TGS T 7 = BITBIRAE LT BROBPURZE L ZREL TB Y . Bkt
LOoF 2B T 2 2 BRETH -T2,
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IZLI XS THRy T 4 HIEMOBIGE Y 77 = 2K L, IWIRILFRIZ X 5 L' 7 % — (&
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WD 77 7 xrvr— MIEOETE LIRS E 570, Sy T 2BH LYY 2
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2R E L L OIRE CHMR A MBS 5, Z OBMLERIZ LY PMMA (ZREMEEZ A3 57280, #
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RSB A AN CTF T H s, 7510 AI5ER E D,
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X%, FuTE150 CTMEE, T RMEEF-7 T et
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