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Abstract

Detection systems based on advanced technology platforms such as digital signal processing (DSP)
chips and mobile phone terminals are the current developing trend of electrochemical biochemi-
cal analysis systems. The light addressable potentiometric sensor (LAPS) detection system is ex-
ploited based on DSP and mobile phone terminal. The integrated functions including LAPS output
signal acquisition and processing, light source modulation signal generation, and real-time display
and storage of data are realized in the proposed DSP based LAPS system. The application of this
DSP-LAPS system for measuring pH values of similar buffer solutions is conducted to verify the
correctness and feasibility of this system.
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AL AR AT RGUR DR . AW, 8. RAGSH AP MEZE TR, £ RS h T
ANBUAY RIS IR IS T T R, BRI T A A BoR B IR o B F T ROR K
W, FIRETES5AIDSP)E . FHAmSELRREAT &, RiERB Rl R5, oyl
RAMRIMAES T T P i E 2 e —, Bl FKFESFEANLL DSP AEEE ), BEcm il &4, 5%
LY X AR R A SR AS I, HAS I R PRAK . 10% [1]: Mohd Farhan Siddiqui 5 A it 1 % T FHL &0
EHIHAL A, SeBl R R AR, R4 TR PR, R VE[2]; RSN T
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XF 64 ZHAEAS ) MAEEAT I, HONME S S HE A C R E0LF) 0.863 [3]. HHItn W, FIH DSP 1
ML, WHEIEF4EH . RS, 5 TERIEMIURELI T RS, e, A8, E¥50mrm
TR 5 SR LA E B SRR A .

VR — R B2 SR A o M g, 6Tk FLA 4% 8435 (Light Addressable Potentiometric Sensor,
LAPS)TE G/ Hi[4]. E&BAM[S]. T a[6]5 A2 T Zst. H, XT LAPS il R4
WF 7T E BN 2R )G B - B BOR 28 N T LAPS %45 S 0 ALEE, 325 7 4 S S s e e[ 7]
T HE N 7T FPGA [FGIRIE M s, RIISEIL 7 LAPS R4 oGis FE 4 i) ik 5 1 1) 55 Dy e
[8]: LFfEMIZSE AR LabVIEW #cfE, 4427 LAPS Al R 48 (0% - 12 i) F i, Sl 1 a4 3R (0 sz
BIR[9]. fHR2, /INEAL LAPS Kl 2 Se it 78R WARGE , AR SO B s DSP 5 FA14% i 28 i AH 25
A, MERIEEA LAPS Rl Rt 7 %8, W TRAVLCGNE 1 BToR), K. 8. marsloh 30 ecm. 25
cm. 15 cm, BOFEHI IR %A 10 cm x 10 em, H AR ANy LAPS = Hb . Hi 3T DSP
) LAPS (LAPS-DSP)#x il St A MR, L TAL G R I 2 50 AN R B s A, A ST
Kl R el DSP BEAE A 6% O XAE NS5 038, 7 RIH T DSP MRIE, LT RS, 46/
T RGMER . AL EET DSP FIFHL APP HIRSII RS, K5 M P —F AL @451 LAPS Yo
R RGBT TR, WENS IR E. SGUEEH] B SenRE S5 2 TR, WHEs)
s HA 2B B A A A AT A IR T R LA R ) S B o X
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Figure 1. Prototype photo
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Figure 2. Overall structure diagram of LAPS detection system
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Figure 3. LAPS detection system APP interface. (a) Parameter setting interface; (b) Communication connection interface; (c)
Real-time data interface; (d) File operation interface
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Figure 4. Potentiostat circuit
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Figure 5. AD9833 pin connection diagram
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Figure 6. Digital phase-lock processing implementation flow
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Figure 7. Measured result of bias voltage
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Figure 8. Light source modulation signal test results. (a) Signal frequency test results; (b) 500 Hz sine wave light source
modulation signal
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Figure 9. Test results of different pH solutions. (a) Change the bias voltage test result;
(b) Change the light source modulation signal frequency test result
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