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weak fluorescence signal and its application

DONG Mingh?3, YIN Gaofang'3, ZHAO Nanjing'®, QIN Zhisong>*3,
ZHAO Shan'?3, MA Mingjun*®?®, XIAO Xue'?
(1 Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei 230031, China;
2 University of Science and Technology of China, Hefei 230026, China;
3 Key Laboratory of Optical Monitoring Technology for Environment, Anhui Province, Hefei 230031, China )

Abstract: According to the discrete three-dimensional (3D) fluorescence spectrum detection of organic
matter in water, the high sensitivity and large dynamic range detection circuit and control software of weak
fluorescence signal based on the variable gain and integral amplification technology are designed. Experiment
verification is carried out and it’s applied to the on-line detection system for discrete 3D fluorescence of
organic matter in water. In the designed circuit, according to the input signal intensity, automatic program
control CMOS multi-channel analog switch is used to realize the adjustment of front gain amplifier. Based
on the switching charge integrator, the synchronous integral amplification of weak pulse fluorescence signal
is realized. Results show that the minimum detection current of the designed circuit is 0.09 pA, dynamic
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detection range is 0.09 tA~0.21 mA, the detection limit is increased by 79.25 times. In the application
of discrete 3D fluorescence detection system of organic matter in water, the system detection sensitivity is
guaranteed, and dynamic detection range of fluorescence signal is improved. The high precision measurement
of organic matter in water is realized.

Key words: spectroscopy; weak fluorescence signal; variable gain; synchronous integral; organic matter in

water
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Fig.1 Schematic diagram of three-level-signal detection circuit
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2.1 TSR AREILIT

A SR B RIERMA G SBEYREERE, VATIREANRMER B, TSy
2% Ay = —Rp, ¥ Rp = Ry/3V, N =0,1,2,3,4, ¥ GAINO GAIN4 ¥ 35T RSB, LRYH
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Ve R .
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(1) R4, RSBHEME Re ERK, EEMERE; AAGETIERRK, TIHEERE.
MM O, REMEMHEE Vo MAHE, WILEEREGEERBEBKHIER, BartMEMiy
i U, BIEBR fo =1/(2rRpCy), BT E TR BB ILITEIEE Y 79.6~6450 kHz .
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BHA 1.5 Q, RAREEER TR N
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U R, 5 Ry 3Bk, Ry = 66667.33 Q, BOKEFLFr 4% R ERMT 9.90 x 1074%; X4 Ry 5 Rs 3
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2.2 RomkEnit

B BOR B X AT AR 25 3 (5 B TR S A BOR. K EF N IO E S R, WA a5k
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Fig.3 Flowchart of software
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Table 1 Input signal current under GAIN mode

Control word  Zmin (#A)  imax (uA)

GAINO 0.09 2.65
GAIN1 0.12 7.84
GAIN2 0.26 23.53
GAIN3 0.65 68.83
GAIN4 1.76 210

B3R 1 740, Brifit s B e i TR M Z B ME K E S A RS, BITAMER % 0.09 pA, BN BF
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Fig.4 Input-output relationship of designed circuit
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Fig.5 (a) F7000 fluorescence spectroscopy; (b) Linear fitting
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Fig.6 (a) Discrete 3D fluorescence on-line measurement system; (b) Linear fitting
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Fig.7 (a) PFA fulvic acid linear fitting; (b) F7000 fulvic acid linear fitting
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MBIDLESHRRY. XBHTEERNUMLEEAFTERENE. #3 KBRS =Z8500%
W, BiHTETAIEHESROBRRERGYBIOGE SR B, H1TT7 LRSS MR HBIE.
ERIERNESFRILMAKENEM L, BLBE CMOS BRFXIIBRREENEHE, BMES
BATRAHK, ERERT RISEE, RREAFES. EKETIYBEH IO ERNEREN A
T, AT KEEVHRRENE.
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