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Abstract

As health awareness grows, the importance of intelligent disinfection machines is becoming increasingly evident. This paper details
the development process of an intelligent disinfection machine based on the STM32 microcontroller, covering all aspects from
requirement analysis to design and implementation. The machine integrates advanced technologies, including precise monitoring,
intelligent control, and remote communication, effectively enhancing public health safety. To create a safe, convenient, and energy-
efficient intelligent disinfection device for users, the product uses the STM32 microcontroller as its core processor, which handles
data exchange and processing, supporting the entire operation of the device. Through data analysis, the feasibility and practicality of
the solution are demonstrated, and potential improvements are explored, aiming to provide valuable insights for the advancement of
the intelligent disinfection equipment industry.

Keywords

STM32 sensor, intelligent upper computer

= 04k (s == 4 kE A 1A £ > o
STM32 IRZ1 T B E 88 iH FVEE Sl 5= H B R R
BB RiRIE BET rExm
MG rEFEE, FE - 1R S 265700
=
B IR BIERGL T, BRNFNGEZHACL DT, KBS EE T —Z AT STM32 32 5 YUa % 4k 04 Ly #F
Rt A2, BEINE RSB ZI BT . ZH ENRRS SR AR AR, B ERN . akisd. RRBEFY
Be, ANETAZARBETAZERE, ATHRGS AN PFIER AR, FRAFREFRXE, %75 RASTM32E 5 HLA
SRR, A THRFBRSEALIE, FHENEREWEE, B3R FRESHT, ERT LTRSS EAR, BT
THRBEF ), SEAEHN T EEIBEG KA R
EScan|
STM32; %, 4k, i

1 2% CHCGiE = SRS AL
ThREHISR: STM32 R HLBRSE . IBRAIS . 2T MR
1.1 STM32 ZEEEESITHAREESEX . o .
%gﬁg;‘;gi?ﬁig ’if};]?@;ﬁ;;‘wﬂ%% Hish, TALosHish, WERIUBSE, TR, Rk,

T R TR TR, (BRI TR A, P
TSR, RHIEAREEAS ST, mFAREy 122 TIRRR »
PP A R e ki g, mae | PEPTRRE (1) R STMSOFI0SCRTE S HLIE b1
B STMBS S LA L T, T TVRSEOD, SETERASE, MR M T
T A BEU,(2) R GY906 LSRR LRI AR
12 ATHHEHE H#i&ﬁ?c%l}ié’/ﬁo (3) %H SHTZO T R R R IS
121 HAZE Wi, (4) A MQ2 MRE LR MERSI RS WK
KRG TR kel RPERBE CIESEE, AF ? JRA OLED'(’;; @ﬂfﬁﬁfﬁggﬁﬁt '*%%Ek\
. g b e S e = - . (6) RH LED T HIRAH A %6, 4104 LED £T
ML C ISR RES, RERMERABLR o ) hrr . MR . Ml LR,
U AGRIRRE  JHEIREE | MBI — R , R

 LED AT, SHSBISHEIIN, (7) R DC-5V MU

B/r] ®E (2005-) , 5, PEUFKIDITA, \ : ‘ SO
LIRS RURX (2005-), 2, PEIRBIA. & i a6 ASRF 2 Ak SAREBAOT B
SRARE, MBPHELIZHR. WRE I SRS . (8) A USB BUBZ (KALERSE

68



FEEMNES5TEMR - $£06%5 - 5 061 - 2025 £ 06 A

DT 2 2 DR S BRI = N . AR
PRI R AR, IR RE A] R A — S — Nt
SKIE, = PNTHRE TR A SR R

APP Ui: FERS RS G A—NEAES, HF
R IS A B SR O Z RO E, bR
AR RERIIREE . S AR S W R )
AR E. RIDIFAEHIEE . KB LED /NI £,
B ENEREFRE Y,

2 BMEARIEIT
2.1 AIITHEES

FARAFTES T B ERA STM32 iR, TR
PUTEI N

HER SR (1) SMESZRfmRK, AR, 5
DIREFT i R B REIH BT K. (2) PR ESE 72MHz, fiE
PudbrRE JashiliTss. (3) nlyRMER, AR, 7]
BYNEBONB iR . (4) BT xXEsfiss, @HYEAEA .

R FH] KEILS MDK30, ‘E2Z et AR TR T
H, 2R AGNAL RS, EESIAEE K.

2.2 STM32 & 8B FHLH BIE gt

A TRENES R RSB ThEE, EEHTIOFE S
PR =t BRLEAT SRS HEN,
BRI BIEE 29 IIRE . MERELIIRIIE RS R §EME
I H IR A GO, R BECRIIE A] SRt AL
ek,

BARJTEMR: STM32 E A LIS R S i s
PR EE SIS B TR R R Rz, R R L SR
AR . XSRS AR TR LT R, Xk
PEth 2B HC-06 I A iHu KTk & F AL AR .
AR _EAIHLA R (5 B T DL 15 A e i il (5 B %
Fyss STM32 8. IssthilfE BAbH 5 ke & &0k, o
IS E B LI et P,

3 STM32 EaeHFVAREGIZIT
31 BRHENRS

PIC16F84 T2 FHL 2 Microchip A T4, HilE 8
{if CMOS Flash fitizsllas. HimbEEO#HE 144, B
A/D ¥l RIS A ISR R SRR e R s RE I 225K
HIMA 1k 10 FLASH f7fif#s, HRET iRk, L6 5kk
TEF A STM32 B R HLE ARSI oo
3.2 RE SRR

BT R RS RNE TR, B8RRI % Al
AP REAFE RN AR IS, BT, FrlliZ =i
YEFH GY906 IR £ .

GY906 A& A~ 51, 43 5l & VCC. SCL. SDA.
GND. VCC 5[fits,, HaEiNe S 2/, # 3.3V i,
SCL 5 [ifri57 SMBUS #0035, SDA MBiddEES,
I B SDA 5 Bl AR B
3.3 IE SRR

- MQ-2 JH {5 5%

aro BRIDMSIHS . HEEE—

VORISR IR EE, B Ak . faEbkRels. Mty
Fosn, Barkpis P MQ-2 I LR Sl Ky N s
HIRIUE S A B TS SR L B TR . T2t
STM32 Hi7 A ADC BRI Py ARPESEPRT R AER
KRR, HH TR L, SROMIEREER R
3.4 WK ALIE R SRR

HW-038 & —K .5 . MM bR s K TR %
7%, CRHNZEI KO AS £ B AR B LK AL,
AIDISEP N EEEEALKAL, SIS ERRE I SE R E R LU
MBS,
3.5 BAENENEA

STDZ-1810 j& —F U F L DGRy, R TNE=
S IR SEENTEDME, HH A DO
(EERIBATEIE O, FrABAERSR RER KD
FLERIFTE = Ak S, HHIRZGMEN 1. 7MHz 5 2. 4
MHz, # NWTHEyEE, Bz s THR%0 AR s
IR E . BTSRRI s SRTHE T
MBS ANE R, AR A ACHE AEAR ORI
3.6 IEEELR

K FH SYN6288 1E Sk, SYN6288 &k AEiyiE
RIS, XFOS A S # O (UART) 857750
LR B AR BRI SOA BB (B TTS 1B ) s
¥ HEfae g m s, e X =i iE
Fh, BARERIT T TE L R E I M,
3.7 HIFAEE

K H HC-06 W5l (s ki, Hog—FRIEE s aEm
IR, HC-06 TAEAEMAUER, REERZ L4,
TEEENE, HC-06 M S F2hs R AT myd-, I
BAERERCT, HC-06 S50 8 DB .

/N TR IZ TR = B R R SR IERE REIE LA
W N ENAKEIRIE TR B A S AR LIRS
I8
4 R EETT
41 FREFIEIT

RS R CH+1ES, T CiEs, C+H
AIFROEEE A RS BRI AT g U i SR IR R
o ORISR R e kol S PP .. Bk
FH STM32 frb s b Ot B E A T (AR 2b 22, 1 /3 OLED
ToRBI TR, BTSN ES | LED (TS o TR,
FHrim i U5 A B BE (G 2] APP. APP R DL I 5 2 A
Pk pasifE H 2 STM32 (ighF A B,
4.2 BEEEHBIHNRSRRFIEIT
42.1 BRI BT T4k

GY906. OLED. £ /NEW LGS TR R 2040
N BRI N, SIAfUeE ORI E S
RUE R OISR & FFIG155 START, #EEERL ERT
HHES. AHEHEEE  BEHIA 1, BUbEFP O GY -
906 1320, GY - 906 W HI FHHE 5K E(E 55 SHgtb T
OEALIB(E . R A TUCEEEIEI ROt L, #%

69



FEEMNES5TEMR - $£06%5 - 5 061 - 2025 £ 06 A

R+t BCD ABAE BoRBE BRHR .
422 MFRE NS -5

MQ-2 (BIEAIRIAE A TR Z IR BRI, & Seild N
ISR SRS SR —E R, DRREIER
T, MG, fEREES THER SR, YA AR el S 2
A MQ-2 BRI ), B TS S8BTt A A
B, SRS REREL AT . AT lEXAER L,
MQ-2 BEHLR A T — M or EL R LR . iX A HR RS AT LA
KBTI R BR AR AR B S 5 1

FfJ5 , XME 5L —RVINE SO RS, dnpREs,
DR EESH RGN, &h, MQ-2 it —1M5
R =UAIR BAR R I (S 5
423 kA5 2R e

TR K (e AR P2 kU RS, AN
BN — S Bl S AR R RO B AR,
W BE AR AER, SESTRESED M, EamEm
EELERGEFOBEEA TR,

43 HC - 06 5 Lfutli@EEERE

SETfE HC - 06 FEEL4HF] MAC L, &AIEMERAERA
ZFR “HC - 06”7 . fEZ2sn R, H BluetoothAdapter
2511 enable () J3PFTIFIES, F startDiscovery () J5i:042%
W, REMEERTPE RN AR . LR AfERFS HC -
06 E1738(=, F BluetoothDevice 2313 createRfcommSocketToS
erviceRecord () 75701/ RFComm 1818, M connect () 7573
N R, RG] M HC - 06 13, e FRR R RIEL
Pt A2 B LS| HC - 06 ik,

5 &gk
5.1 FEHFMHK

PCB i

A EEN IR R S it s, 2R
ERTTHRE TS YR ER N . MESHAE RS AIREE
B O IR TSR R flBORAN 45, ™ AT f
Altium  Designer13 411 PCB B, 1% 2% & 57 #5522 70 PCB
B bRE, IROETEENSTEL, I —RSIsTEE
TH, #EARRAPRTEK,

5.2 FRAEFMHK

APPSR % A KEILS MDK27 B4, Eid
FEEIA TR, gmiEs . e, B FEERIS
SRR, WIFEE KT (EINZERAE AR s, L
IS,

Keil MDK # T AU GAZ D T: Jea @il ,
EERE SHmERIY, BRITRSREGE, R
REMAC. BARNGRIN, B8, LREFET2WS
EEDINR, KI5 EsASTE, s n i T
R FEREREE, 2 aisfries, e s, &
SRR EE . BN ERE, DIRERRESERNEm Y,

M, BFREEEIElT, 70 bug I, FARRTUHA,
BRI, RS APP FEIREF 4

70

5.3 APP Ijigg it

WHFAEFES 4, ENDRBEENKEY, 7@
A FHBCERNNAERE . ARBdERETIUER 2R, HAf
W FHURHEING . TR, APP IIREHAIER o
6

%t

B &2 R L DU RS H 3t 20, e =i
ELARE A A VTS G o N B ARG 7 e TR N4
BEGYRTES A RO, A T A5 TH
IR RAR AT A IBY], XFATHELL STM32F103C8T6 HLfv
WUWEAIERIL, HSAINREGRES . WEGRES. L
RIS . ISR | 1B [DoREs . IR . XU
LED /7. IEA RS IE SRS T A ATAR, il T
EREH LT S

ARSI RS A DA H—, A
STM32 {EARIRHIF.C, HEEgeRNAER . K2, %
FEEBLE T SSRGS S ToREE . B, SNRE
R P SI E MFHNR T ;RS R RS AR RO SR s =,
FRHIRE IR, AL e N n R AR T (A TR S
ehrEi. HE, R RSB SRR CEIR A5,
— HATE N E B ERE, (RS M HEm H - RE
FERER . =, REEOT T ORHEE, AR
HE TR T RIEERE, B A A TEB S A i h () SEBrfef
TR,

MRS, ASCUEIT A REE IR A— T 1S
MDA G . R, FSbrn AiEr, WilFE
—EHREE AL (1) EREEINTRE— PR, B
WML R AT E BN, X 5T B DU FLR
ISR Y)REE.  (2) IDRERBIENEAT 20, it
ooy, B EEYOE TIEE A Sisem ooy, (2
ZIRTESRE, BROIEEACE R DR, 2Esfiig )
R
S 3k
[11 SAMEE, BI08E, BRETN. T STM32F103CS T H HL I B AE RS

REEATY AT TI]. B T4t TR, 2022, 30(13):5.

[2] WG, R, R ST MQ-2 B AL R 28 A AR R 25 (1014

PRI RATLIN E 5 1251,2021,29(08):255-259.

[3] Fallah M, Navokh SA D, Jovein M M . STM32 ADC TUTORIAL

with application to real-time control[J]. 2021.

[4] IR, B SETIEEIRBI AR A A S )], WS R

529K, 2022(11):3.

[5] FAEAR B8, T RS 2 T STM32( BB B L R

TI[I].LLPE L T3 K, 2024,(05):53-55+63.

[6] 173 FEMEE, £ hs, B HeHE, 28 A8 ZE T Arduino S HC-0615%

2455 F 48 0] -1 5L, 2020(20):162-163.

[71 BUE. "SE SRR (CH) AR SRR U], TR

FHSCHE, 2022, 38(23):30-32.

[8] T 3RV 5 HHEA, % T STM3 2B I AR IR 258 151 ).

HRE AR AR E AAREENR),2013,44(S1):260-265.



