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Abstract

With the development of the times and the advancement of science and
technology, family residence is a key area in people's daily lives and has
attracted widespread attention. Especially in the past few years, the pollution of
the external living environment has become more and more frequent. People
expect that their residence can provide a better environmental condition for their
residence while meeting their daily living needs. An air purifier is needed in life.
This purification equipment can purify the air very efficiently, concisely and
conveniently, and it is convenient for home use. This device can also realize the
interaction between devices.

The home air quality monitoring system designed in this article can detect
the modern home living environment. STC89C52 is used as the system
controller, which contains temperature sensors and humidity sensors to collect
ambient temperature and humidity and PM2.5 data, and the system uses The
LED screen displays the data, and also includes different parts such as sound
and light alarms and key configuration. The system uses and sensor software to
collect the data in the environment and display it in real time. If the collected
data does not meet the relevant standards, an alarm will be 1ssued to inform the
people at home. After using the system designed by it, simulation was carried
out under the PROTUES environment, which confirmed the scientific and
reasonable design.

This system has strong practical value and economic value by virtue of the
products already in the cash market and the scientific research results of
environmental quality monitoring. It provides a new method and way for the
further development of smart homes in the future.

Keywords:  Single-Chip-Micro-compute Air-quality Sensor



BB . 1
IR 47 50 3 A 1
1.2 FERFEBI ARG . ..o 1
IR a7 = ) S 2

2B RGEEARIT ... 4
2. L B R e 4
2. 2 BRI . o 4
2.2.1 IMIBEEARIERIETE ... 4
2.2.2 PM2 S ARIRESIUIETE .. 4
2. 2. 3 B A M . 5

3B ARG . . 6
3.1 BRI R . e 6
.11 RGMEIR ... 6
3. 1.2 RGMERE . 6
3.2 B/ R . . 6
3.3 DHT L AR R .. it e i ci e 7
3.4 PM2. SR B .o e e 8
3. 5 M R . o e e e e 8
3.6 BB R L . e 8
. T BN . 9
3.8 LBD B R B ot e 10

AT . . 11
4.1 B B R R 11
4. 2 BRI . ot 11

4. 2.1 BARREFERARE T . e 11



4.2.2 1602 MR R T o 12

4.2.3 IESE DHT L AR SRERFE P15t . oo 13
58 RGHESSYAR .. ... 14
5.1 RATEE R o 14
5. 2 MR G R . oo 15
B, 3 AR BN 17
B OB B 19
B . . o 20
B . ... 21
B T . . e 22
B R — TOETE B . o e 22
B B . o e 23
B = POB B oottt 24



IR AR LT (830

F1E &

1.1 #HEREEX

HF R PGE R, DN RS R RAEE KT RIRT, FKEASRETR TR
MTRT B SOGTE M N2 . 78 H 8 AR NG B IR DL SO F AT I Nk, =SR2,
PM2.5 A& B R/ R R 28 AMITHE G RIS 5, FOR AR g e T gty ok —
SE FRIFZIA o AR B B 90 R I NATT 0 i 2 B PR S5 PRI B2 DL S IR B P sl A R0 d e &
Fia, EHEAEEE, HREREIRRTE 17~26 B, BERBIRFFE 42%~66%/L
IR, HARRER O LR AT IE . (R W R AT IAA TR AR N T 43% 1 %12
T, HARESASREICHE PR 5 T DRt 2 U™ E 88 . S TE PPIRE DT s
IR 2 I, DL BRE3INGE, SFEORA IHE LR EdE g kA, X
SE U B I RN BRI T — AMER A, SEO RS RE 2 E . R AR KA
T MEEAER RIFAT, FElZIRETERT 64% MM T, BRI E5E,
FEE FIRRSWMA L, FEHIURS AR . 1 H A SR T8 RE S 2R
BT, 2SRRI, HILEFER . AT PM2.5 X i fimii gy,
RTE SO SRR EAENT 2.5 BORIIUNGRY), FOARAGREAKR, SFEH
REMG BRI 2, MRER PM2.5 2%t N 2811 5 A fd B i Al 5 7™ S 52, $27
PN IR R B AR e Fa b . Pm2.5, JEHIEN FAER S EA K, HERNIREER
WAL FEPM2.5 F & EFb, X0 AR FRIE A 1B Y R . R — 28 L ASOR BLAR
kit bh, gPM2.5 EARLLEN, W H LR R, WA R, i E AR DL K
WAESEYR, T HE R BIF SRR, RIS FEAR IR R A AR I K
TELESCAE T 5 2 0 ) SR IR EE T 303 52 B AT 2 MG, 5 i X B 5K 8 R 5%
Jo B M B B 2 AR, T AR AR KRBT, BT DA SO AR e 2 R A AT IR
WA T S BT A AR B

1.2 REFFENRGIR



IR AR LT (830

MNATT Tl il B LS S (B I, AR AUt O A7 AR AR 20 R KR 2 42 (R
EGAMANNG , A 0 2T R o R T A T B AR TRLRE T, RN AR A SRR
IS G A AL o — e 4 — U o AR VIR A AR AR S B, A2 S /KT Tl
A FHR I AR BN R AR S, Wi E R A R, AT AT A ) R R
FEo ZJa@d Bl O AW e 8, EIARF 2 TREAT At , R FRE Ay JE A R
SN T KAR, AR BN A U, X R T AT AT, R T AR T
BrifE, i ELGAE ARER, 404, MRIE B R By A7 b 2 N (B2 Bt B S A7 A
- E BRI, AREISLERR BBOR Iy HEAT I, T A B R ThRE . X PM2.5 3
DR YL, A2 1997 5 B (34 =4 R il 5 th A9 — > EL PMILO SEIRACINEI Aot s RIS
B e SRR I 1) A SR e, X TR LU HIIRE 725008, 21 e fEar
TiK, 5 WG TR, AEIERT PM10 BB IR IR R FEAAZ . 72 2006 SEHIA], SE[E
MORFEXS PM2.5 IR FE IR EAT TR, Bt 2D IR, M2 S bR HERUfE, HE
P VA S H S8 R B R 73 ) 15 SRR K AL 35 Sefdoe &30 75K, RIS
e PMI0 52823 P IR M) 000l 5 7, X303 56 [ 5 T XS it/ RHE 20 P R ) s 4 A ok
A A7k DAERGEDT L, AR SIRR EIR T, S BRI R AU 7 B
& 10 BT oK 25 SERESL T oK, At 525 B SRR 22 B 1R R AR L A S22 A
B g sl BHETURE DS N UL —AME SR E. S, pia s
ARG B AT R ESR U N 3 LERRVE 22 R RS [ X ARt B LS PR A JE
THOL, Xt I R 2 A AR HEREREAT BT

LA 20 22 M T H 7 BEAROR DURAS B EOR RS AR, AR5 5 B eI Jy T
FHEARARMA TR D IEEE, AR T i g N IR B i . eI — 2
HA B RINRERIREL T, PM2.5 AL i 7 AMEAEIX 5 THEAT AT FUIN 18] L EE
B, MEA T — R, BAE 80 AU S AW it TR R M AR
L FHAEHR IR LT AR M o R4 BURHAR, HAABHR IR i D2 B4 BB s AL
BUAC A JE, T ELEL ™ B K 34T X RO ARy TS 2D I a) LU AR, 3 3Bk
HRRL g g, iR LR T A R RRER, E AR R AR N e T T
AT T BER AT OGP DR RE S U 5 T 1wt S o BRI B S
WEFEHHE . Rl RFEEREEED, AU RIZHTE T 52, A S HLEE K2
RTINS RIS R REAL S B SE S MUAT 5 o BSOS T BB s P AT Rl
BEUE - hoR B R LA 2 2 S N Y s AR B

1.3 itENRAR

RS 22 A B R R R G, 32 B A 2 A DU A8, R sl
HKJEAFZ P IR Z BL K PM2.5 (ISUE, IR R o SO RAT HRRG R A B ik LR Sk
FIVE, AL A AT L A B2 A LU R — @ AL, 2R SR T R L

2



IR AR LT (830

BRI G, A 2RI S R P I EdE, RN TIRERE, 25
Xoxdy H R E B RE R B AR IR IR RS, A OB SE KA S 40 T

(1) XA R SR SR AT it PR it iRk o

(2) ksl By, I STC89CS2 B by Ml 24 At A 5 i Wl 2 5 ) 4 i %

(3) it IRIBREHEYE, ) DHTI 7 MR AR £ B (.
(@) Wi AR BB, (P PM2.S UG H R A 2 RT3
(5 Bt TR S 0 B DL R R AT R AT R



IR AR LT (830

(6) W R BHUE ] LCD AW A 5 X % N BME B B 3EAT S
() XA RGBT 1 it
(8) MMME PROTUES #AH3t R G AT 7 3 LA, PAMORISUEH B2 B AT,



IR AR LT (830

F2E RGRHFHFREIT

2.1 WITEXR

(1) THE 518 LI F R LRI, JFEHRANMH ciESHE RGBT
(2) 7 AR A5 FH B P L2 e A 0 1 4 1 L T T Al DA, 4 908 BB A0 2 3R P — 7 5
YRR R T 20 LI BN R G, 56 B B e v e 5 o P L 1

(4B 5 R TR 5 s 2 28 5 1 JE B R 25 R S T 75

22 FRIERF

2.2.1 iRIEE R RIBFANIEE

HE— R DS18B20 A LA A A, HS1101 ¥ B A5 B By - X7 T DS18B20
SRVt AR — it 3 5 FH A AR 8 2 A O L P A s, B T B 2SR AR 4 s,
R PG A £ 10 $RIRBE R 85 FRIRAE, AHNTRZE KN N+0.5%. 11 H AR FE (R4S
JERERZIAF] 0.0625°C. 1M HS1101 J& — M L 2R R R PREAL B, L me A I 381 1 0 22
0 Bl A/ 0~100%RH,  AHNHR % N+2%RH.

JZE T Bhik DHT11 R0 R B DL RS A DAL B e . LS —Fh & & 2R AL
Bt AR R, Hop g — AR A TR n DU NTC BRI T, R
MR 20~95%MIREE, HAHXTRZEK/INN, F+£5%RH, d@FERNTEE 0—50°C, HAH
X iR ZE KN RE2°C,

SFEEP A T AT LR B, BAR TR 1 KA Y R th i), i B mR R, (ER
IESEEG W B I R B TRIE KIS IR, kit 7 € =2 1 DHT11
TR AR BRI R R BT H 1, BT D05 % 2 B4R B AR 38, i HLL %
TE R LA R, Bt DU AR HAS 7 € 2.

2.2.2 PM2.5 {R B S HIEHE

TR HHEEAT RS 18 PM2.5 B r L EEE, “GP2Y1010AUOF”,
AR AR R RN B G B2 5, 20HE Bt T — MR, A5 HIH ad
R 6 B AT AL R, WAL B S B, SRS B S AS B R HLIEAT U R R

TR MHEYSAFRRGEE PM2.5 /LB “GP2Y 1051AUOF”, ffifL/E&a%
S —RAEE—E R, 2 —MAERNEs, HxE R TWEZE, RS0
BLARINE B AT, X R HUA R 75 0 A T s AT 1

23t iR, RIT R  ZARH B B R TR R R i 2 S B
WL T g b — AR AR AR SR UM X /b, L 28 el G PR M TR, i EL R F) L 8 B A AR
S, WA AD B, BENS LI E I SERR g RN HERS, L Pm2.5 W ALERE A
Ji ES 2



IR AR LT (830

223 BRYLAVIESE

Ji%E—: ¥ DSP ARG R, HA—Fh R sm KA AL B8, Ref% A
5555 S T A3 . DSP HIhaetbiam, X R AE gk AR X Rl A 2 AE 5 B
B, DA AN 32 B AR R 5200, PO 2SSO AR B, BT LAEAT 7 I B AT
FAs S0 I FARAEERIME S, AR AL FRSS KRB Bt AE s, (TR, [H-ER
AL RS S AR W %, 1T B A& Bt S B8 2R Gt 7 22 T FE R U L BRI AT S
WA IR RE B Se S ¥

TR BN SGE RGNS, BV R L DhRe kb Beg, m AN
B, EHMHBEAC, REEMFELLEUR, FRE AL E Rt EeE, M B AR i
J7 THHE 201 R0 E . AT DR R R 56 & Mo 88 D RE I 2 4 [R1INE 50 AL B S 4
HEN 28 LR FARM, HARMLEN, IR 7 Z 00 o, EFETE 2, ¥
stc89c52 . i Bl = 0% & i il JR s



IR AR LT (830

FITE REWHRIT

3.1 BEFRIFHT

3.1.1 RGHhak

FEANERBE WM R (B4 STC89CS2 B K WL A R H bl JEL A, (RIS e & v BEL i 2
G TF 25 088 M G B BB AT I BN AR R 5. MRS AT L S BN R
GERHEATRTT o 0 TR S AT A5 AR 0 ) DHT 1 (8%, RS X BRBE 2 v (iR
DL R U N AT U, R (g B8 WL Fy T X B8 22 th i PM2.5 %%
LA WA, A F T ks, AR GP2Y1051AUOF, W 7RIt FUg3REE 2
BT A5 BAL B B A KL, I LG F 3 208 FH R e S TR i, 4IRS R BRI
ANT7 R EORTIAEMEH T 1602 AT BoR s BUEEEAR, TR KA 10 55 D)
Feled §T: BRGEHHIEALH USB HEATHEH, HE AR/ 5 K.

3.1.2 REGHEE]

R — 1A

e —> —>| 1602 i i
oL
E/N& & B
pv2s e || A = mmn

J

BRI LED f&7~4T

J

3-1 RGHER

3.2 mINRGHRR

STC89C52 f/NaAT KRG MNE 3-2 s, KRG FEH =AM, G5 Bk
L DL N, S5 AT PR AT X = A )

FE SRR B 2 AL 5 30pF R/NEY, LA C2 BLK C3. BB H WA 11.0592M
fimk X1. HEBARMIEe & HTRES, BAREEKR/NN 15-33pF. AR RS
i AR R 7 R A B8 T IEAS, BT R B HEATE 11.0592M B &R, B
W AR 12M 1, e S EEE A R I R, BT DATE I BLTE BB AT A oS et
Z I, HAR RO B R AT AL

BRI PR 52 AT P A ISR T L 1) S e, (R B AL B BEA LB L, R —
NE AR LR BT IRIEAT . B ML S AT F @ EUE K/ 10uF L C1 DU,
10K HUE K/NEJHFE R6 it e, RN HABEASRAERLE, UL RE—WREH,



IR AR LT (830

, RESET lsh 2 40A — AN o, AW B2 v, SR [a) (K A2 d il RC A P
BE M. @, ST AUEL, RESET BRSNS (KA AL B s S PAT R
PR, DRIGE 105 RC WHUE L RERR TR 24 D Re 1 AT 5

XFF YR THAEFH 7 USB MR K/ N 5 ARIEATAE R, AT DU FF-HL 0 78 sk DL
—LERL B YR RS AT R

bR T B R HLER/NAThRE R R A, A —LL AR ) B %

K74, STC89C52 1 PO FiTfE Z Ab 2 i IT B 2R 8, FirLL, 78 PO HIfr B AbIEH:
T AEUE RN N 10K FIHERE R1, IXAERLLLE PO O EE — M, 1/O DB T, %
ARG R TREIT, 2RO B A D

X2 PR EEA R, ST 31 HEA) B T = EHURESR, BAPEEMNZ G,
HAEF /2 ROM FT7EAL B 1) 0000H H4a121T; WA TRBmAN T, E2MZ)E,
ROM ] 0000H JTE6HAT . BN RG RIS AT 17 IRAFAE BB AL N 38, R, EA i
IR B m BT, MR ORCRE 7 2 N SR it o B dE AT 352

ve El 103
LHT ; L0 vee ;g IDD 1
il 0o 2
T % Dl
L2 ol 3
EW 4 s poz |2 D2 4
ver EN 3 | 1: s |28 D3 :
BEEF & T
L5 o4 &
£l i pos |2 D3 7
1F g 33 L
”T‘ = BT P0G 5= T ]
T 10 | FEET BT 37 ?
7| BEEXD Ea ——fvee
0E v | PHEE ALE g
=20 PeEn
EEY2LE | 1oz imT ray |22
R 27
L T BT D6 (o
GHD 15 | FBEIL B2 e 1EDL
7 | DBB6ANE P2 S 1Ems
— Y | mFD ras | ]
o 15 = LED:
1 3 1o | SIAL2 el T
.—|D: + WTAL1 Pl
i e pag [ 2L_LEDS
110552848
L= L3
30pF 30pF
HD
(5HL
=]
K 3-2 B HlE N R 40
3.3 DHT11 {53886 3%

el 3-3 prow,  SEE KRR IR IR R BT s . AT 52 DHTI AR &4,
FAZ 515 B A0 B 7 AL IV P3.7 BEATIERE, RN A5 B A TR A R A5 B
AT I E .

U3

g

2 — R13 10K

3 " | S ) l

4 {vee
DHT11



IR AR LT (830

B 3-3 I AN EE



IR AR LT (830

3.4 PM2.5 ¥ 2%
WK 3-4 Fros, 4878 PM2.5 M5 B HE SR L% . LSRRI 7, ADCO0832 it v
[ IS e R B A WL IR, P1.O DA K P11 5 P12 W28 2 TR i) PM2.5 {5 REAT 4L,
G R

U2

Vo
[ L | Cs v J -
< CH0 CIK é—l_
|_ =3 CHL DO E—I_
—— GND DI

Us VC(Q C5
6 | 220uf ADC0832
]
4 ]
3
. F

-

e

| g

vce
150

K 3-4 PM2.5 {5 5k HL 1%

3.5 fHim B

X TV AR AR ) s K B VRS DL, A 3-5 o, HE M DURE M T HE
FZF) 7 B GND i 1 BLK VCC I 1, XA A AR AR s e A2 A B0 e e
Ao 55 3 ANVE B — N EUE DY 10K 1 A7 a8 5 R HAIE, Bevs X bbb AT 7y, Y
HRA IR EEEE o B8 4 N8 AR T R A IO B A7 an P il I, RIS 3 74 11
P12 JHI_E. 58 5 ANE RIS o S B )R, SRR R 7RIS A P13 L. 2R
6 NE AR s e B AERERAD, SERR] 1RG0 P14 J . 25 7 AT A RIS 14
ANTRRARGE BRI 8 7R L, ERR] 7RIS A PO 1 b IR 15 f1 Bl
16 M2 s as O R I, BB L R4t VCC, GND iE#%.

LCDrl

09T T0T

102

K 3-5 i ERIE R ]

3.6 HENSEEIELR



IR AR LT (830

PRI NS 886 IR0 TAR RIS, /5 B LU ORI R AT IS, JE 8 A DA Hds 1
It N B R AR A BN 5 BT BAIKAN R 5 = B B O S RESR T BN o 1E
TAE, STt b pr Pk i) = AR S AL PNP R =1, S8550, T Hbiseit#k
e H NS 5 — M RS 8%, H et VA RKEG HEEE, ATERNE
T EAT IS, A I R S5 . KDY 10 I BRAAL T RS, RS,
WG A2 A G Y o g 28 BAK ALt I, ] 3-6 Fram . FUATSES A P3.0 452 LG g
AT I

\i{elo

F

Ly

BUZZER

o1
P30 R11 ¥ Shia

3-6 N g i

3.7 HBBWNIERR

BEA A SEINAZ LA B & o QR B S IO I R G i, s A
Hith, b A RPRES AT (E B DU RARANG I, AR 2 R EA VR 2 R AT 76 35
AIRMNAHEX SR EAT AR RS RE T, B 5 R BURIRRAE UL A IR L. 2
HE B AL A P R A A SR ST B A DAR R R B A PR o AR ATT AR R A R TR
1 HAEFP O e vh I A E A, — B A — SR BOR AR AR i i — BB L X AR
ST DL A, P EORUUEAT € M0, B RE R A A i L g Sy B A
XN E A, T HILSRRRE P IR 5h t LR 2%, (R RE e 54 IR 22 0m 1 BEUE, P
HBGE & AT IE, HIRBE A R, AR R MIERIEI . — R
TR MSGE R, AR A4, ISR B A SR B AN LS Lk e 8 4 A I TRV R
R JLZ AT, — R UL RN 8] 2RI AN TR], - B DL R (L A DG SR A1
AR SESE I B R, LA SR A T R, IR R AR SR N R A R, R
TR

BEBCTE T B e s R B D, R =A%, RIS, BB .
“hiv, PR R 7ML B . HORMFNAKELEON 37 Bor



IR AR LT (830

KI'

e
— o

K2

[
H—O O—

K3

W
GND
& 3-7 Frs i
3.8 LED E/~EB

ABE R 7 5 BULED 1T, il AAREE S &, B, BEL .
fiR PM2.5 R S5 LA AL, H AR A 3-PR

vee
PRI % DIH LEDP
. N
P32 RZ 2k DEK LEDR
e B T
) W Lol
P33 R3 2k D3I< LEDG
S
N Kk
- 'Y
KK

3-8 LED HLI%

10



IR AR LT (830

£ 48 B

4.1 BFES RFEIE

CIBEF R MM ZHEINES, EAILHwIES MEHIES WSS R, &
FRUE VUR S = AE 1972 FHHEH, 75 1978 T2 )5, 340 a1z HhRE i 31 %2 A
MfalRgiz b, Mg T/ERGHITES KT, RE —LRAWET, BTl
NP AR RTHES, 1A% S AR P B SN AR 7 1S . RoRE
R AR )2, RS B AR B 77 AR 15E, BT DM B R, &K1
FHAIH #RFHEZAA R c 15S, HARWIE GRS R4 UL EE S E, BAR RT3
FHLLLBAR N R R BT KB FL 2

Keil C51 AFEE I KA A Keil A frRAN) 51 RINVFET ¢ & WRMTT KRS,
ANCHRTE S AN, HSOE SE Rt S Mgyt F B ERME, FrelER S
FOJMUEH . Keill ZHEEH C Hikds. FilLdg. EELBEF TR RS KIGE, RF
FRIT RS, XD REHEAT 45 & . ] Keil B0 7 Z 46 windows ##1F R5¢,
BN EEH o 185X AL T AR, A Keil JUt2 ik, RIEAH ST ¢
BE Mg, T H Py A LR S A DL LR A B TR, RS LT
RBFERKEET

4.2 EFREEET

4.2.1 BiRREFRIZENET

MRS A TR R B RN E] 4-1 Fior, AR AT — IRk,
08 D REVIIAAL LA SR IR A W34, 2 J5 6L 4 7 1 e B0 DA S R 3 LI 0
o SR A BB 0 PR A LK IR S P 4 SR, R B b R 2 R I A
PM2.5 (BB AT Sor . IR XS 30 S BEAT U0, R T T B R v R,
ST T s BT AG R A LU AT IR, B st N TR, 2 R I
(IAERT, FEHEATAEHE.

11



IR AR LT (830

T

| erazENEsT |
+

‘ BT emzs MBER |
FEE PM2 § PR EHTET

ERIRPR 2 PR

ik .
"
[

Rt S RAREEEEE |

I

41 R

4.2.2 1602 & ERIZFI&IT

W R B AE R s B, TR — ML, FoR R BRI R, il
SIRIES VAT LRSS 5 SR B . o L se e B 2 Ja sk S BT BoR . W T SR
FISEBRI AR T — AT, — L —Br5E k. B SRS T 123 S n ey —H SRy 2
BR AN 3, RS R S R R, MBI RIKE R, B4, &
Ja e TS . AL TR EEM AR SR — B UL — M 2B, AR ETER—IX
FEMLRITT, 2 G SR BB B T — A B, A U R AT E AL

6

Y
SENLAT H A bR

\ 4

BR—ANTRE

,

et 1)
552

=)
=

!%I

=+
4h

K 4-2 s BRI AR
12



IR AR LT (830

423 ;28 DHTI11 £ RREIEFIEIT

FEARE R LS B2 B/, B LA S ik — NGRS 5 2516 s, AR IEas i 2]
EARIBE S 2 )G, 2= MEIIFER P e i o8 5 eI ERIR A R, B 2R E .
B RO E AL, A AURIRE, AN ETHEEE S S A m e, ik
A T HREARIE — IR 5, WA BRI R, MR IR W

Fia

b

ERAIIES
'

EERENEER

¥
R EMNEER

4

l% FTENSER

EF AR

&~

Y

FH

B 4-3 YR I AR AR A i AR ]

13



IR AR LT (830

B 5 E REHASSYNR

51 RS hES&R 7

1i B SETE Protues BUEFH @ LA ELHLER, KR HIFE T 5 AT ThRe 05 31 A AR AL
AR, A2 AT R A .

W 5-1 i, RGN M. R T LCD BonfiE., Rk E
fFE . PM2.5 KI5 E . IR E. LED SoR1iE. Wik 5-2 £ 5-6 fir, &L
AR AT FLTIA

1

K 5-3 frtg ik B K

14



IR AR LT (830

PL_EAAEDCAA SR T8I, A RERTHEN—EAE. NE
TREB A, EVH-
https://d. book118. com/756234205142010105

15


https://d.book118.com/756234205142010105

