%

i =

% T BRI KRR R IR R, 2 B KA e, RS R
2 BOARTTE BRI AR —. AR, TR [ A TR B AR Rk,
AR, KR P SRR, ST W R AR, 65 e R i
Mo, TR AR W TAGNS HRE  AR  HUR M AT, 2T
MR SRR ERT, BTSSRI R A R AR B R SRR, AR
U B 5 R, 4 S P B R R B A £ S S 5 )
Mk, RN BRI

HA0, ARG, 7E AR S AR B ERA NS T
BB 5 2555 Th A, — P P AR S A P RS . B R R, A
SCHES:2 T T 5 H AT C A0 14 350 o B 00 HE 6 B (0 b, 45 4 S0 3 A 6 BT 9
EEE T Visual CHHRRE v 2 b AR R IS5 404 R4 ERIHLB . £
TAEAET s VB R FOUETF o % 15 U HE b A L ¥ P 1 8 7 D %, S K0 774 % 5
.

B5G, @ TSR E = AR S X E N AN SR b HE AT T SR S R A LAl
B, R ERNE X 7R EF . R LS T IR AR 5 R A 2Rk, AR
A [ AT T BUIR SO e At 1 4

BRI LR O N, CEHX AR & W5 ot Rkt fr 78wt K
PSRN R G N ALHL AR A o i 1 R e, TR DY B T R AR G B AL
ST AR oy 3 AT T VR RO NS . EEA G T RO R RS B
TS AR SR RV AF D REAR D5

SR B ME AR R EIEAS RGEWTHEN . I E O Yo e K AR AT B A TR BN AR Y
AT faigr, E AR AR ST A TS T IR IR B T A AT EAE . B
RS-232-C & M@ T RN =M 0 N . R EXT BT @GR i i LB K%
BT 2 SRR BOR M 7 AT PRI, I AR DR RE i vh s S R deit
PAR TR Wk =I5 TN T, 20 A LA g R L R AR 1 PR 4 0

Be s AR AHLI A 7 B8Oy e R B, 24T L ae = 5 0t KRG
MWL Bt 5 K. @IEX Visual C++/MFC FHHI BT AR E R, & H
ST Curve BIEZEMFERESEHEN LR, ZHEF D BRSE, 2 LA s /At i
I AR G I AT B R AN B9 K B 70 A B SE BN D

I SR, AR E e B R S o RS R A B, R ATIEAS BLK
RGP DR CIEA S, & TOH RO EIZOR

[ ) - HREfiE: BURREMTHM.  Visual C+H/MFC; & H#EEIL; A
ML H



R OFOKN SE OB B SO W X

Abstract

With the development of the industrial scale and the technology,more and more
electrical energy are required for the whole society,and it has been one of the most
widespread used and indispensible energy.In the recent years,the electrification level of
China's national economic sectors 1s higher and higher,power consumption is bigger and
bigger,more and more nonlincar loads are used,which result in the emerging of a big amount
of harmonic current,and make the problem of the power quality more and more apparent.
How to improve the power quality and how to make accurate,rapid monitoring and analysis
are getting more and more concern.Presently,the digital signal processing technology and
network technology are developing rapidly,and along with the rapid development of
computer technology,it will be an inevitable trend that the computer and power quality

monitoring system will be combined effectively in order to realize the automation of data
collection and analysis.

Up to nowadays,there are two main problems of power quality monitoring and analysis
in domestic power supply system:the special measuring instrument is lack of network
communication function,and the user interface 1s not friendly enough.To Against the
Problems above,this paper devotes to design a set of power quality monitoring and analysis
system PC software by the Visual C++programming,which is based on the reference to
domestic power quality standards and the related researches in laboratory.The main work of
the program 1s to design the serial communication,to construct the database of the monitoring
indicators,and to store and to analyze the real-time data.

In the first chapter of this paper,the background and the significance of the research are
introduced.The definition,classification,harmfulness and main monitoring indexes of the
power quality are reviewed.The research situation and development trend both at home and
abroad are summarized.The second chapter introduces the overall design of the power quality
monitoring system,makes a brief introduction about the hardware as the lower computer and
a detailed design and illustration about the monitoring software as upper computer.Mainly
discusses the software design,software development platform,the overall structure and the
software function module,etc. The third chapter 1s serial interface communication protocol
designing part.It describes the computer serial interface communication technology in detail,
including the creation of the communication protocol,serial communication technology and
multi-threading communication.The fourth chapter designs the user interface of the power

quality monitoring system specifically,reveals how to realize the running process and data
collection and analysis in power quality monitoring system.

The experiment shows that the electric power quality monitoring and analysis of the
whole system design in this paper are reasonable,the serial communication software and

system function have been already realized basically,requirements of the design have been
realized.

Key words: Electrical energy quality,data collected and analyzed software,Visual
C++/MFC,Serial communication protocol,Man-machine interface
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o B 5 ot e B N R g BUIR B Rl L, S S AR N Lkl 5, RN 545 1 EL
AR BAE T ABEOR . WG R FERRKIR B, 2 — i BE B & I 5 0 A
RKRGRIWHITTZ, 8RN EE TR 4G BRI RO, &itwt st — M I ae R g,
T T ACUF 1 F RE B e e I 5 0 A R G A (BL s A28 SR T AR B I R Se ) « A8 X
MEZENELR:

FoFEONGWR, EENE TREBMVM AT RSN, FFXEEREE . 7K. &
o RO LR B S8 A S AT T g, X B AN I U IR BOR IR ia ST e
25, JFEAN A T RS E T %Ak

AR R R R G SRR T B AEN R G T AL R R R T
BEZZHIT 21, AR R g EALAL R R IR B o BEAT T VR B AN . EEA 4
TBAF BB JFACTE & B S AR SRR R Th BE A DL 2%

= HIEEREF BT 2l HARGE 1 5EAL S HIEESOR, S8 E )
WA . B ATIEAS SR BL K 2 B FE 1815

0 BAR vl 7 A E I R G R AL T . E e T R A A st
A, XrFBevh R MBI RN . % R R R T AR, IR EERE
R RGRAFBITHREM T RH, FHFULPIRSEERES TR LIFT I Bk T &K
FRRITAT .

BAEXNENXTIERAT 7 B85, FWNE—BH MY T HE.



NN R Tl R 7 i W SN 7

FoERERELNS S H RGN R &R

2.1 BEERERNS 5 RELE R

HAr, EWNftERgH, EREERENRNS o EEEFEERDNHE: 2T
A Rk = M EE T Re, SUEME ARG LR 2 MRS E, R 8E2
NMSL B, iR T A R R A ERIE A A, BTl
AN o7/ AP /AN it = o S

BN _EIRPIAS R, AAESCES S T SXH AT SO 2% 200 FE e o R DA T Y
fifi b, SiEscin s MR T, EESU) T Visual CHHgw R T H 2 HLRE BT S
590t 24t EALHLAA:

AR RIS 0t R o E RO AR & HEE . B o P BN IR =
PEor AUy, RGHBEARE I E2-1Fs.

= A

B
= T :
w$UmU;J%EE@% ] | o i | JsmuE
(PT) . | | AL ! ; . I‘ .
'- T o | fp A
N A/DX | e KM Le ERLED
e ok e O b g iy Ao |
— mo o | s : ) (PC |
—_— . HH 2% lﬂﬁmﬁ ’ ] v |
omey [ ] | wa | 1|1 | hJrmar
ﬁ I - [—ﬂ l e | { ! . — |
(CL) | ad s 4 v L ]
J |

K2 -1 RGLHE
AR NHANCR B 75 5 A FE 28 (digital signal processors) F1XX % 1 ARM 454,
HHr, DSP O FEH T 58 B dE R EMALEE, Xim DARM  NJ& N 1 SEI A 3s A8

FAEMIEE SR, LAV EZZPC Hl, AN ETGERERMECIEINE, 1ENER
B A L RE B 2 S 0 b R gt LAV AR B & Visual CH8AE, FETARLE

T8 FEAERE A BTt 25 0 18 A AH N B3 2 1) 2 57 DA e SERR B0 i) A7 i o0 i DL
7

2.2 HEERERNSITREREFARTE

2. 2.1 BEEEREITIMEIERE

WA R ERORE) AR, THEALEIMERE 2L B SRS . AR ST RO
G AL B NI 5 A RGPV A, Rk, J5 N TR REIR S T SRR N
W FCRIOT RE SR AL T R 47 BB A 50 Je SE e A 5 o AR PRAT & Bt B A A 152 %6 JYDELL T

SRl EEWT:

CPU:Intel(R)Core(TM)2.0,2.40GHz;

R E: 160G;

NAF: 2.98G;

e SCRFOEN RS232 HATIE EHE IO,



o R HLRE R S 20 A R G R

AL RE T = NI 5 0 RAEBAF T Kk B Windows XPHEE RS Ais T . 1Z1a1T
MR R E, HArgosekEZ A P52 I . Windows XP&AT T20014F10 H ,
FHEXP FRon g a1 “ARLG 7 (experience) .  BEEHA % ALuna (H ) B H P EE
FHH, ML AR SR 2 LT BTSN, RAMESI N T —A “IEFAES” B P 5
[, AT BRGNS r] DAk T HZ5 17510 . B8 Windows XPA HRF M 52 2| — LefE v
WS I AT 55 TG R VR EL, FEIR TSR FE T NI A TIRZE
=R A, B ENL T ZOANEXT P A NSRRRNE AR R SE, (H MR R0 S
[F AN AL -

Windows XP64 /AN Pt 7 — g mtEre 6, ZFERkRsEH
IS EBHE AT LLE ISR, Windows 1R 2 i U N FHFE P & n] LAE P & iz
1T. Windows XPiziTH 80D T UAEER BT SBNED N, BRI SEE . BEE
AENATAG WS I A2 B R B IS ), XA A5 R AR 7 s AT B IARGE = 2. [k, A
L g B S A RGP AF kS Windows XP Professional sp3fE NS T8

2.2.2 FEIME

A, BHEElE RN S 0N RAEPAFE I T Visual C++6.0°F G 34T K W11 .
Wit NS EEAFESE 2. Ui 2 s, P se8EE ) ot S B DL RN
LA BT

Visual C+2 MU A FH K — N EMH K35 (IDE), fENERMARTFEZ—,
—HZPNREZ UL MR E 2. Visual C++4& Visual  Studio™ ThfE 5 A58 K B AT #R
WA & T HB, MAEMR N Z, WEIMNHER SRS, MWETEE G L2
3D YEXHT K, A MLEE UG B 255, A Visual CHRIAFAE

Visual C++ KM r] LLor B =D FEER# 5. ST K 35S Developer Studio. MFC 1
Platform SDKI201, P H %115 5 2 C++, L& MFC 2KEX) Windows APIFY R 4 35 4%
[21], Tt n = dmfE 5e ) SAE TR AR P AN R HE K, ZH RIS R AT IE AT
XHEAE R G E T R AR, REEdRiIETAERZA LY, XWEE T EEAFHEES T
M TR T HA

ZETE AR SRR b, EE st 7 Visual CHIIAERAZ, wigE AW,
HIjgesgshom k. EFHLREFFE ] IFEIRE T Visual C+H/MFC FHI T iz R A
JRERAN Ay, @ ST T — @ P SEFRER S o FE AT AR @A O T B B B 0 2
B AR RE S M AR 280, B8 E HE K20 M B0 vh 10 3 25 5 ) se B 5 1
Rt VIR AR, & T E Vel Gl gt . A2l 20 D8 ROR LR £ dE 19 1
TWRRSE. 454 Visual CHII5E RIJEEM | —E MEIRMESR, FFiEEL Visual C++
/MFC 582 Re i S AR R B K BRI R . AR K 2 Windows APIZRIEZ J5, 4w iF
BT Z &M E 128 (CSerialPort  28) , hn DATRT B PR GE BI85 B8, mRE B8 SEIL £ 5 K
e WERTE; X0 ST Curve EIEIEAFREME AN HETE . 32 56 B ) EL W
WoNs MG A R SCAFEAF 0 B FEROR, 2B 38 (e 58 B IR H 2088 19 99 2R AR A7 S
HEHUSESE

Visual C++6.0 7 RE L RR A 7 E RIS, &4t VIR Z Hisstt: 1 MFC 24t
KRERIE w500, o TR B2 AppWizard 7] T UL S 68 Al &
Wi gmtE . ik, Ml S ER S0, X B stk a8 T RN Rt
T ANEONAET S R AT KSR . Visual C+H+6.0 FF R E I E2-2F1 78
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A HmEEQ) BEROHRANDLEQ Wmfe) THO HE) trbhe

= P E 3 . LR cmn - w0 H5588+—50,n i
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. R

fds gukgr— .| B r -

[[Symbol:ia farkspue] j

[ et

B VA Ve ~WaOi I
:I
]

 ABERAE T ERAE LR ERAZEAN  Debogting’ T4 4

S
K2-2 Microsoft Visual C++6.0 H &5 A1
S TR, ST Visual CHr6. 00NREHE A, 418678 BL B F AT, Aol A R
VT 4T 22 G P TR ] Visual Ce6.0 B TE BT 4, [N B MFC £ 0
SEIMA T, GECHHES B A RIERE .

2.3 HERAERNSES T RGEEMFHITHRD I

231 B®W

A R GUR IR, H R H 5 2% BAROR It B AT SE AT A3 R R
I3, BV EAREE PR LI . 2T VC KRR & W5 i 25
BAFRIB A, T2 AT B o 2R g F e ot S o0 A B R 2 R R P RO AN 2 R 2%
SR MM EAXAS, AR TSRS SR LB AL BESOR, Ay SRR A I N TR 5
I

I AP S O b R G EPE, BRATT AT LUR AT A 1l AE B O SIS S
KAV Z A HIEAS, SR BRI, o0 SN Bl S St Hdl i3t 47 2 Fh 5 N BEDOW
o, AEF O I AR G B A AR ST BT T

S 1A AR s SEIN BdlE 2 At FELAE R N S 0 B R G BRI BEX IR R
S T S AR SN ) BE E, (8T S S P M EE A UM B . AR
ARBISCRET, W5 538 28 G0 800 7T LUK SEIRE B0 % A D P S0 HF A2 s, D7 (X
Hae AT E A4

ZARAGPNER —MREERTIRE, wloe R IE E X briE, K5 Py L8 5 hn i prol e
FIFEAR S BOEAT X LM, FEFR PR R I A tH iR B B . RGBT a] LIAR 95 [ X b i
TITAS FEARAE L — B TR Y B PR S L, 10 S5 HLBBR I ] Al PRAE

HEREENS2 T RAGARANEIERR, RBETH 0BG BRI EE LN #
W, BENSER BB AT AN L ThRERI AN, R A AR RLSRNT P SE B AT 7 v A b
H, EEFEBEIZRGKIFHRANAENRRAEEIIGE, KHBRRENEELSE
e
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o L5 LA R M 5 a0 i AR G R AR BT

2.3.2 REGFEAFTK

HRE B IR 5 90 RE LML Z2E T Windows RAH KN HER, &
RGBTSR m, EmEaE. NHALR SEIl 845 ge . e E B o RE A e
T B OE G AL, SR TR iR AL, Bt B, SHOR E LR
M P BB, WE2-307R.

I - B

BRI 5 40T R L f |
I

H Z H ox i #
| || O i) e o
- E w8 || 2= || D |
IE ‘ ﬁ f% iEE & | *ﬁ
o _
VAN
:___ J I ‘ ) - | ,

&12-3 F BE ot B e I 55 90 B 2R 8 B 1 T e AR B
& TN 0 F

(D A&, BT xRGERTLHETTNREEMLH, B AT & H -
AAVENSORAT TR T, #AE AN A R P A S e e R, B k(s B iR
o = EH 3R R S

(2)ZHixE. B vEMZHxE. REXE (BRERESTERRE) . 4
AR RAY . BRSES . B AR R IRE . R M Z R IR, T ZRAE . A1 B PR 1 LA
LR RAE S

(3) B HIEAS . & HIZAL (bit) KIEMTWTFTT. A HIEE B0 NIEZEIEE b
WA P EW, AP EBBGE D E NN R, Ee 7R KIS Blos e
K AERWOEFEF T HIE — B IEMRLE .. HEE MWW 500 24 BV £ 2
o H C1IEAS SR E S I s . RARBEE R WA T — gl Ui

(4) LI 2R Bon . e & 5 24 R EALHL A AL T S 2 ds & i 5
M, ALk A shacE Fahma i, SondodE . /R by R HdE — o =25,
BEAZH. BENEZE. ERRESN. BEASHFECARF =DM HEE. BRANE
KA A . AR, BUThE ., THE. REMBMYERN R, BRNESHEE
TS AR 2 (THD) . MR MEBFI-50CGEE A R A MESE. Bt ES K
e f8 AT E . KR INAR . R TN AR« FL s i 22 R0 R e 22 5 . AN BIF 9T 3 AT X A
K SHN = AE RN =S

(5) 74k, HAr, HIEFERNMAHIEE 2. mEEisikaill 5o 24 LA
BHR A4 1) ODBC(Open  Database  Connectivity, 0B 2 & $2) £ A0 H i
Ji= Microsoft Office Access AT % T E ¥ B EAE AL EE . SR Access 0l 2 F E 2 H &
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IR K BT AR RS

AT R I AE N RO Bl FE R 1 R R, e sl A RE Y kB R AR, W
AFE . M Access HUHE FE Wit 76 Ok T EALIEE B A5 a3k, X R
o e e i H B 4E 3 AR 2 2

(6) Zidf ot IR T AL PETh e B EIEE W, BRI E . P s 8E
Mrde. BaEEWIIEE —RRIVMFr: 2l 7R 8 O EEFGEN &7 (F
NE HB)) ;o AP RYE S A AR RA 2R, SPAHSR B B AT i . BRI T
RER I H s EL A s i R AL 2R By ML IRAE, Iz S Eoe SEME RN, EfREbs
BRI A A B B o I SR 0 B Y 32 EEER B 3 B N R AR I i s 3 AT Se it o
REFE, R85 R DRk R BCEFDIRE . M2 S AR R Bk, Bl ot i85 ik b
WG IHRER. Ok, G IREAS ENARRE SR, R SRR AP
FRUER PR 2 L IR e AR ()RR PR 2R FLIAL 5 s RO AR L B Lt B AT Bsf T o AT R g AR A B
HH B A 55

2.4 HEBERERNS 5 RGBT

2.4.1 ARG EHEMPRIZESEH

AT 2R 72 0 R GU AR S A v SR, B AR B T, A B R B
AFE RGBS SN RS FERE, 4R Se IR . R E . — S E
R wcit, XF RGP RUEEFRKE .

BT AR I S A R, XTIX L T E A B N A IE AT R e AR
IR AT SEIS SR B . A7 T REXT 2 AT AL BE A0, AN PR E E T H 2 —

MIZHRRTHZE RS, 5T AR Y BN AR 9 5, T 2% DX 3 20 B 1 2% A M
2% 3, 55008 B Y HEL BB T M U 5 0 B R G BT AL BEAT IR . T R R R Y HL BE SR
B M D Bl S L X2 DX ) R R O U B e i E MO, BN 2 TRl e L
FIIZHR AR

M T
AT

Tl X 3|

e S 1 [X 32

e VYR [X 32

B2~ 4 RS f A B o 38 R 4
gniEl2-4pr,  H X2 FE I T R e o U 0 A AR G AR SR R R AR HER
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o E AU IS 0 Hr R G B AR R

A AE 1 X R PO ) i P b R BAor A . R R, 48 4 R 0 i i 3k B e AR 7 5,
X %t DX R 3 AR ) B s EAT T

2.4.2 RG5E4

FELRE o = e 55 o A AR e 2R T e A B D L JBAE RGNl e 0 G =
T e Tl I O B T BRI X I B AR e s, R R E ALl Il S R4
P MGAL AT — -l i B B AT I S AL Hr . BAR ) R G 4% 284 DL &I 25

S — 1
g EAH

X

: \ B S Intemet
] N

/}I
>
!
m

K] 2-5 e 5T == I 5 70 B 2R 48 1 Y 2% 8 4 [

W 2-5 5%, Tl 5 i S R R I E AR (MR, LA Y [ 5 e M
FURCHR (69 50 H7 65 5L 17 b T 44t DX 3 450 1 P R R B D000 5 40 W7 R 6 T 4 42 o 15
LT DB R A, SR T AR GRS T ORI T
SR, B T2 JE R A TIT F AR TR AT 56 T A A 2T

Vel o (1 0 2 A 0K PO FTPIOAE S ML, FTP F6ti 40 MR T 20 307 b He R 30
FH. EARGT, TR SmEH LS LR En e, 7S 0 %
TR 2 SRR, TSR TR R B4 i S i R S P B L R B AT
B, B FERBRS RN S, TG AFTPIEER:, R SR T R 5 4
LKA (%, 36 LRI S50 (1 AL B e 1 22]

2.5 FAREWR T

LML, Z(HEE (DataBase,DB) 2 MFAEMES, —BHEIEEFWEEE
e e, FH Pl DG WX 5 S . Jeah, 208 e iE Moz 8 T 20 B i . 42 SO il
fR123. o4l e e A A R it EAUE B EHE 74 7 B RIS

H AT, T8t R R R G — IR AR B IR o8 R 808 2 N £ 5 7= i
HARE P2 A Oracle . IBM v 5] DB2. Microsoft 2~ w5 #) MS SQL Server. Informix #/
ADABASD 5%, AIH, WA EWN S0 R4 W LIRES o th 8 5 5
A, BIEEWAZIETE R, 10 E7 &R ARG & e 3T 2 JE Tk AR N 5T,
&% Microsoft Office Access 1E NEUHE B, B AREHE FE Wit AR W E2-6 .
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R KA AR 1R ST

Bt

KA cag 2002-20033 & e+ Mcpact keces =l —

md ~

oo Ak BERTR 2%

! o o Ad 7 ;FB ﬁ%
et . EHF VY -
Eum_[ JiE t @}- e e 4 %% /;j‘& Tﬁ: EF'?&%%%*Z
B/QA 2 E—‘ A I o B

A #h ok L % BE Aok

weEE CEMT IWARPECE A

LES HAEEK BV ser 5 X % W A Kk x O# & X
1D« ZAMHHEEARIE (7) « ZMHEWBA, HNA ). AIIDIFE (e TR, WAEDIFRM « DIREE « KREIREAE « ZIN2
[ ]
Ves: 22 251 .27 .27 .08 .28 .96 50
2
FA S 25 o7 .27 074 .28 .96 50
AR TR 258 2.3 L2 . 2524652 ktpkkiokk 9576 9300666
259 9 43 .39 .2510296 1031863 27141 . 9249091 50
T 250 2. 65 55 2559885  , 1565187 . 29945 . 8525245 50
OfF & % 9251 116 2.66 56 961429 1639029 . 30856 . 8472551 50
(R 5D B g A K B e 262 2.62 52 .2501055 1432008 . 2882 . 8678192 50
M S AR K 253 110 2.31 91 2485176 skttt 2541 9780309 50
Hx 254 114 2. 62 .52 2592002 484081 - 29868 8678192 50
O R g, = 255 2.43 .33 . 2566704 *Tdokok 98188 . 9460424 50
y— 256 2.7 .6 2473501 . 1692234 .2997 . 8253356 50
DX 2R 267 50
e 2. 62 .52 .2478318 . 141899 . 28558 . 8678192
TRAR: R 268 2. 66 .56 .2524143 . 158251 .29792 . 8472551 50
269 2.54 B 2573838 . 1211713 . 28448 . 9047517 50

021467 1?2 4 40NOe Oontg0?

K2 — 6 Microsoft Office Access ¥ i1 35

1 BE T = 5 0 A R B AL 5 Microsoft Office Access fE N E, WA
HAZH. APEE. BN ERYE . AR Es 8N ESEER, FH VC++2IEn ki
) & & 41 1) ODBC (Open Database Connectivity, JFJBaUEE )2 14 #22) 24 B Ui BOK
ODBC  H LAEMCH T Hfs FE i i 4 BE A KB A2 F, A ODBC  [UIffR,  Windows ()
ODBC ‘& B Fr 8 4l 22 17 0] 18 SR A% 8 45 IE W O SRS AR e, IXBIAE e F3 486 1 SQL i A
#&78 DBMS 58 GEE 2 U iR AT .

152 P 000 P 56 S i AT B B, R AU 35 R R B E BOR T RN R
25 A, Pem TP R Aoh, T SEILRGE BB IR A PR 5y 5 AF
P, A PR b i B0 P Bt T B AR SN R A AE B R SO . B EEAR SC AL
e T SCAR S T A N AR A OT e XA, HER R T TAER T E AR RE %
BAZBAT, I H P E R SR EEYE RO TR RO . FREERENGE, N T PR SEE
BHORM, IR R SCA ST R = 2 iR 2 o F il EAZ ALK
U5 1) B8 R I, 28080 P S B P BLIR B B B 58 1 AR G ] T Y 2 A

2. R FE NG

RES B E W RS SR E ARy RGN AL B AT A TR
LR, AR A SO U 5 R g B ALV B 2 2T R o R .
TN VBT G IR R BPFDIRERER R I o BOPE I AR R AL e TH AN 2090 22 13t
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= % o AT R SR

=887 E R BRI

3.1 BATIEESOREA

Bl (s 2R AT EALR G S DA 2B, BRTHENL S TR E R EE S B AL
#Heo AR (Transmission Mode) € X I HURFA & M —A B 21 5y — A8 19 07 54,
JETE SC T BB AT LA AE AN 7 Tr) A 4, 3o Ve o VR VAL R s AR IS 1 124
G IR UL IE KB AL E, Bl i A5 A A B A R 50 R AT M5 A B8 AT 15 -

(1)

(2)

HAT /%0 (Parallel Transmission ). =48 A UL [R]IN A& 5m &8s 1@ (5 7. 7
XME T, BB DEINEIEAHIT AWM. WES-1F~, #aEs
AR AL R % A B I 8 Sk AR 2k Rl AR ik BRI & . FRAT AR AR
i ﬁﬁm?ﬂ%ﬁﬁﬁiﬂ}%i@%ﬁ%Li‘zﬁ#?ﬂ%iﬁﬁﬁﬁ HAT R L R AE T 7]
CL[RI Y A5 4 22 A 8t , TEEETR . BT, &/ E RS, AN TKEE
BB BB, AT AR S A AR B Ok ﬁﬁﬁ%%%iﬁ?%ﬁ%@‘ﬁfwﬁ%ﬁﬁk
KT NI T IR IE R SR, IR MEH 2] — Sk B2 K
Ahh, KEEEAmEES, S4B 4— g WS, smdhisim
[RTHERE 25 FE W iy R RO E;J“ﬁﬁﬁﬁﬁ*ﬂljﬂﬁ’]'ﬁ%% B R IEAT R

2 G O L T2 7_ o AL ~
_
i £ |
1 |
== |
—_ 1 | F

FI3-1 FAT AL =X

AT L% (Serial Transmission). BRI B —HI2kEE, M —AIHiE
MBI kR (LE3-2) . 5HATARMFEEL, BT EmEERE TR %2,
HYNAE 7 ReElERSHIEGE LS. AR, TEEE, RiEE
R B EAE, Fr bt EAL LS ol R R AT R A . REFE RN, P
ITHE R R i AR P, Rk Ty 0 2 B R EHE A R IE Y, R A B
HEARALN Y EICiEEE — 8, R AR IlEiR24]. FENHAAHS
AR RIS,

— O

| — O
iz - I B 32 I P b= 1 &
B 00 110 110 |p= o0 -
'3 | ‘t 1z

1

&3-2 HAT A=
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N NI ) S o ) S IS S T 4

ME3-3f,  —MIEO N, ME— SRR 2 5 — s, KIETT AT A
AEMEBPIIT M, XMIEAE R AT R g AT s et 2 JL B i B T8 (S (Simplex
Communication) » 41 (B S AT LI mALE, (H2Feist T, WPy TiaE

(Half-Duplex ~Communication). AMERE R, & & wJ LR HEAT RS A IR U 2 i
214X TiE{5 (Full-Duplex Communication).

BT l Rkl —— BT
e ——— | |

| s  Elor |
epras | (= ——p |
BT - ORBEH

RIET] o P BT
STiEE |
| b = — R

K3 -3 BT, FWULAENTIERE
TE AT AR S R R, IS U7 2 18] 34T 0 =0 #6075 B e FE I B [|) A%, 76 B TR) AR A
F Pk —E, DRI SR i — 8. Hdr, AR R RO RO IE A%
M AT AR s S TR 0 N A S A [R] 25 A R e
(1) R {&%i (Asynchronous Transmission). PT1E 4, BRI K IE 5 ] CLLE AT A Bf
(5 DL 55 R BT R e B0, T3 7 FIOAS S SR T I e B3k . B — N2
NS AL, [P, HEFZETLEREIL. 220, WK 3-48r
N, RN E S IN—0L, 2l ARG A R4, H LR IRIEAE
MG R . IR AR AL T WO MR RO 2247 208 B 1], 4%
BN R s — IR 261k . —kABsmrh, AR A, A E AR S A Al
{FIb A s — HEREE, AP Z MW (Frame) .  F 2 EHH, 5N
77 Bl € 55 IR AL A, AR RS EG T vE A s b A B A [F) . 1% 7 21
HA[RE, HF S, BHMRCR LR EE T AR, AW K1251.
(2) [Fl 2 1% % (Synchronous Transmission). Frif [F] 22 4% ¥ 72 $i8 a8 dim AN F22 i ££
21 5€ P E R NEA R - HINME SR, SRPERARNZ, [F
AR VR 2 TR R —ANE B AL T, ABIEE BB L AR R
fill, —EENEIEEMNILTRLTS AT, BENRER. HHTHE
BT R F I R 2D I b, HRIES MR SRNE TR, AW R
EH BT o
R LRk, AR TE R R RS 7 CR A RN LR P B ATIEAE, BN
PR RS-232,

3.2 BTEREH
3.2.1 f&Ir

FATHEE B BALAE R 2 b, IF HAE AL dar ml DAAR 9 2 A4 1) S B D4 2 1) 38
EX7 AL F Ay B A o 1261 . i i85 2 tH EALIs AT #ERE o O B A R 7y, 18
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o= = OB AT OB BRIt

E R SEIR R AR . A ESERE UL @ E TSI, RIEE EET.

B AT IS B2 1 42 B SbR T S T BOCR 045 RS—-232. RS—-422. RS-485 F1 USB %%,
RS-232. RS-4225 RS-485 PR N X2 LI AR iRl e, HER & R 2R,
FES AL, PEREMELEFRE . USB & —Fgr g Cbrfe, = BN FHAECA = iR 2 s 1%
WM. HTHBEMERNS M REA IR RS FESR RS ESEm ] SEE Lm0,
PIA 240k 3 H i e PC AL SEAE Tkh N BN 2 S 478 0 RS-232,

RS-232 tn#EHEE B T T4 (EIA) T 6 0 FEASHIHIHIER, HEifms W
AR LI Z2 BT J5 19 RS-232-C fifE,  — A T1E505 R EE & N &A% %i20000
M. RS BONHMEIEARHE, 2322 bniRS, C R HERRS-232 MHEHEIThR
124, RS-232 € XN —FPAEAR 2 B3 AT 845 38 i 15 20 & ) SR um b ifE,  SREUAS P
i & 7 =

NT RS E 2, BATRED SRR RRAR TR . S 1SO
E X I E S E R A (7-layerReferenceModel)'21, #fi € | B 5 H JZ (Application
Layer). $# )= (Link Layer) X¥JFL)JZ (Physical Layer) i =Z 451, % =18 H
fa] B L AEE (28] . i) = 2 RS W E3-4FTR .

—m e — P ERRAEERS, TSR

N (SRR ) T AR S
P — %&%)%ﬁ%ﬁié%%%m%

L e SEBLHBIRLE R L
IR > W, TR

K3-4 1BAE =2
PRRIEEAS BT AR R F il ey, — MUl [a) &5 AR HE . ARG I il 5
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