B

] [H]

. SEEEHE "+—h" BEREANH
.5'_(*% ul:u\ﬁ ?‘%?ﬁ’f‘j
| BRBRIFERT
e o

BEFHABNERASNEE WML K

EHEILEE

INTELLIGENT INSTRUMENT %3Hﬁ

II

]Il

S KE A KE O A

HLEE T W H R 3t

CHINA MACHINE PRESS




LE S FH AL X # A
t

=

B K 4 5 iR A2 3 M
LRESZEHFTMNERREMEE LAY HKH

g g N =7

# 3R

A

AR (e R N = S T
RIRE  HER
BRHDE KT S
TR
PR R i SCRE o
HAARKAE RSk

731N A A



ARELEESHE 1" BREAEA, JEEZOMN N IRE
FIEZOE SR SE S R MBS . A BESMaH, &
MRIEAE, WARG. HF. M, THERLCRER. AHBUGESE
. BRALIR . AMLEE D SR AL, R TAKMRR v . ATIR
Wit AR R RSB P I R R R R RS
RS, FROEESIA “MENHRE ., KRR FHE, U
TP RSB s BT R BUR < R MLt R RSB 1
S GRS R R R 5 AR SR AN LB 6 5 R H
BT A 4 o

AN EEREMEEAR SN . BFER LRSS LB, Wik
FITF LS BT A B 24, IR R IR . F 3hf i &
HRHLH TEREARANRASE

AATHCA B TR, WG FIAS A R ) G S www. cmpedu. com
WM F R, & jinacmp@ 163. com ZRHL, th T LA SR i BE 05 36 5 )
(http: //www. icourses. cn/ coursestatic/ course_ 3397. html) FKHLEE Z VU,

BHBEMSE (CIP) HiE

BRI/ R AR, M 4. —3 M. —db At BUBRD ki st
2017.8

WEBSEHE +—E7 BRSO EGOR SRR
GO SRRSO W R SRR R 5 O R BbA

ISBN 978-7-111-57413-2

[.OF- I.OR- Otk . OFFEE - B0t - FSF8 -8
V. OTP216

o [ AR P 34 CIP Bl (2017) 55 165557 5

U Tl s ikt (dbseiE ks 22 5 EBL4i 65 100037)
R, F OB FEHE. F B OTHE
TR x| K Bt K #

TUEEIH]: HREE

Jba 5 A ELR) Bk

2017 49 F 453 RRES 1 RERKI

184mm x260mm - 19 Eigk - 468 T

ki3S . ISBN 978-7-111-57413-2

M. 45.00 JT

FUMaAA, WA eI, BT, BT, miAHE AT R

NG S o) 2% iz 55

AR S5 LR . 010-88379833 ¥l . B ™. www. cmpbook. com

B A5 ek . 010-88379649 #lL T B #. weibo. com/cmpl952
HEMS ™. www. cmpedu. com

8 T B th RS A # AR % B M. www. golden-book. com



MBERRARMUNF REERS

FEZER
BIEEZER

rotAE
R
£ B
&
HEE

TR
KK
AT K
Pe /R Tl K5
e R R R
PLAR Tl i it

B (GRMBK) BTH

N
EHR
A
B BRI
HILK
=Pk,
£ FR
PR
oy %
B
PO
ERK

REIRE
AR
HRKFE

JERHE TR
TR

JERE BREOR A
Je Tolk R
A N
4L T2 B

LT Tk R
PI& i PR R
R AL T B
AR Tl H AL



ABHE2MT2009F8 Ahrh, Nt THBHFHET “+—2" BREMRN M, £
BEHRREBORESM, SHRMNERRAEMNBFMELALT LOFREMNBREATRE,
REARBEERNBRFHERPM AL, AIRTHRSEFHELREN, RETF 3 R
TAE,

W &AL B TR AR AR RAAR PG 2R, NBNEAENTRE, EHE,
R, THE, SAHRAAFIUKREFFFTERALTERG TR, EIHBRT 2L R5kE
GAANHT—ARBNB—FRNE, Bd “T1h4.0” PRAEEARZRFHR, FiRILRA
RANHBER, LREDFRNBOZ AR, NEOFRLLRARKBURLEYGTRAF
., B, FIFRMNSHI/ERE, FRNBAFRIFTELRRE TS ERY,

EFER, REEFRNESHAET #5F, HEFHTEARFTRERGHARRETHSXE
K2, 2ERZARSGREA “MEBRKAENE” Tk, XPXIFHAFRT “FhaLSE”
RAE, ATERHARE, LARAFREERFREFHGBFER, BEITRARILAE RN
BN R ARt F ik, RBHRHEMOZR, AEHRRFHEMERAB RS T, REANF
2 MEMBITTHIT, BH T HHMEESG MKSPC—Il ERHKF 24 TlHFEi, Fi@
it B BAF 5% 7R & F M35 (http: //www. icourses. cn/coursestatic/course_ 3397. html) £ 27 7 &
FHE. SHRKRRME, ABRE, ZRFAL,

ABRGRAFIRFLEN, MHEIHRXNBERRAARAEEABIEF, F—FHE, §
BNBTHNBN ARG, EEZHBRFHRNBHLEBAL, TERARTHENSOHL, §F
RRAL Bk, AALMENE, BERTHAIFENBARGLFT B EZEZEHR, FIATHENS
ZHHME; FoFHBREBR, NBTEFAFSAXRKERA AL N, BT AR,
TERRTHBAFY - AR ADEHRBERE, Bl K, BT EFARATRTRERAL
it RESWHFRM, FFANTELEHKPEEE, RALBTHRA. LCD 27, RS—
R2C AR A BPATRRBREFREAARABAR, XESINLBTFARLT, MBS, USBAAPFTEL,
PIR 25|83k fe X THHBEMNOALBBELHFAL,; POTEAAHELEZH 580 F
BR, TEHEAMMBIZEEZORFREAERHRRAAZERENIURRELE, BENBT
ARETH, o “BAFRK —FAE; FELFTHRMERT, EABHRGE IS EZNHE
b, FE50E TR Ae SN KB R G o) MR 7 ik, s X P Bt 47 T 348,
FHETHRECA, BERFETEFAS; FATTERERFHIER, ABTTHERGOE
Asnift |, €E5BE T RGARMATERRTFESHEK, stipfl b FH6 223 Kb
ATT R FmA oM, FLETRRMEE, A8 T Tl Ee A KR AR E R &R
0 Fo L AR X R ——BIT, %44 RAM ®3X, A/D 5 D/A ®3X %41, i+ T TalX M &t
ik BAERITEN, R THENEOE RN TR, RETEBBETATS
B uAe DSP #Hh) 6 AP E L6, FAFHRNESHNARE, BENMBT BB AL
RN, B4R RGR SR, AET Web 64 ELE | #A Internet #) N B LAT 4L BB




A7 IEEE 1451 #7 £ F 7 @id# T MAMMNE, A —Ft£4 “AT802.11 W AKM%
WEMRBRAZH?, GFHRMACEHEEIE, ANFWFRFIATAHAESEEE JHRRITT
A, HEABENBSERHFTFTEE5FTRAB X, HMERRANBTRHTFAHG
MKSPC— I A FAXF AN B EZRHEZTFEAZRAR RIS, BATEERME, AHaE
B4 ST,

1) #4632, V%, EAERENAHAORFER, NEA%K, 8, A%, T
o Ao TR MR

2) BFELELMEEK, AT DSP, FPGA/CPLD, ¥ - A # 24 42 A/D, USB 31 |
R, FEAR R, FRMERBEAE FREAE, MANSFLIATRMNBEGLRRK
R, SHELBHHBELE—NEINEZHNE,

3) 3R T aAlF ik, Tl TEME,

4) AA TRRHFREERM, TRARBRARATY, HAREF LA KA 69RE,

5) BEMHEANLT EREEFAERRA, BRTTDEGEFTFTE,

AfF— W AFTHRBBAEE, F_FHMAEARSE, F=FuHRAkAH5, F
A, AFHERITHRE, FAFTHAKREZSRE, FALTHHKRESRE, HBPMBEH/T “KXT
802. 11 Y RA MM EMN AL th%Eb, WEHKRS B TAESLE, 2P HEBBREM,
AFEBHBIRPARAET ALK, sk E AT ES RS,

ABPAELEXBRFH A FHAELERIL, THARFH T AFHNAERER LT,
RARETRE ZFERLFE, EHETREGH#E,

MRFBEHKE, BPREEERSZALESR, RIABRLIE,



H

s
%—ﬁ ﬂﬂ .................................... 1
A AUBYUGEHEIR e 1
B BRI ALY

ﬁ'ﬁ ................................. 5
=T WHERNERENEELEAR 8
‘@‘%gggﬂ ................................. 15
FEE BIEREERKR oo 16
F—T BUERERGMARLEH e 16
%:ﬁij‘ gm%%ﬁﬂ ........................ 18
BET RG A/D B O R oo 25
FIUY 3I-A R A/D RS

}%Dﬁ* ........................... 34
BRY BIERERGRIT LG e 43
AT BUERERGEMREST oo 52
,@\%ESQE ................................. 60
F=F AWM ESHEEE 61
%__.‘-iﬁ ﬁﬁ ................................. 61
%:Tﬁ LCDE;}‘:# ........................ 65
%Eﬂﬁ Mﬁﬁ&* ........................ 80
S5UUMT RS -232C, RS -422/485 147 H4k

ﬁﬁiﬁ{‘_g ........................... 87
SBAYT USBEMEBITELRERNA v 93
%7"'-?5 %%ﬁ%%ﬁﬁ* ............... 107
E\#ﬂ_ﬁg@ ................................. 113
FNE EXBBELEHES

ﬁﬂ]lﬁ* ........................ 114
BT FRENREMBFERBEERE - 114
BV HBRRGEIRENRGREE e 120
%ET’,‘ ﬁ&,ﬁ& ........................... 128
BT BIHEEAR e 130
’EE‘%J-@E:,‘EE ................................. 136
FRE BHHEIETeen 138
%_.ﬁﬁ ﬁﬁ;mﬁ ........................... 138

BN BMTF R ST e 141

R

BN ETRHOBOERTE e 152
I ST HABRERE R

&ﬂ- ................................. 164
b= T VI ¢ - 3 WCRERAR RIS TR ST LT RELRELRERT: 170
B S APz R P PP PP P PP EPRRPRPPED 181
EAE WRESHTREAR-- 182
B AIEEMEHER ceeeeeeereeeeeeieeees 182
B A SEMEIRAT ceeeeeeeeeeeeeeees 187
B RATEEMERETT ceeeeeeeeeeneeeees 192
PO RIS coeeeererreereneeeeene 199
BEY MG THRAERLR e 204
Egﬁ;&g;‘j@ ................................. 218
LT ARG e 219
B TTIRPEHER eeereerrieinneien 219
B EA NS KREE

«&-H—?ﬁmu ........................... 222
B=AT HLAIIRBAR—BIT «ooeeeeeees 228
O BRG] oo 236
S A== | TR TR R P PP P PP DPRPPRIT 241
SE\EE  BTFERM s 242
BT EAEAR A BRI K

TR ST ovenvnmemnsenennnnnnnanens 242
B R e 248
H=F BT TMS320VC5402 Ay T & ERK

ot/ 1'% 43 CCTEELPEEPPLPREPEPEOPRE 252
B G S eceneernrerncenntnenianciaienne, 263
FHhE SeEUBRFHER e 264
BB FBINES cerceeeenrnrereneiineann, 264
B EALALEE e 271
B BT 802. 11 XA MR

F20 57 s LR TLP L LT LPREUPEPPRET 278
B S R v e eeen e nne et aaaans 288
MR TBHRUEIRFFFESIRTAE

142 s R PP PP P PP PEPEPEPR 289

%%iﬁ ....................................... 205



wE M &

SEMGEEREFREEN TR, BARMRANFE, ER—1TAKNRGSRE, Rt
ARERREM, 78, AFESICEARUTSE, I, MIEFERE IR, MERAEARK
AW kg, NRMZEPAGERRC, X USMUROMKEIE TR, ZORMWER, U
RUBFL, Aok, BREMLFIME AN RERS THRERE, AEMRESEUERIER,
BRI LR, BRI EEN, BRGNS0 E . SRS, MER
GEHE S BRI AR R R0 EEHAR

F—T USRS

—. REMEEURS XS EME

WEPGRFIRE S, EHRNARATTRER, s, EWEST IR, HIRGEAX
oy, RO, Wiz, MR, WUESGR, IREDGR, B, A, HTAGRS, BAERE
FENEIT, WABARAEFENZANMAE, ARG E MR HE T =R 0Rs 58S
PEREIN . I T ERAYHE S W | SRR RIS A T T A EE A A AR RTINS . i
i, WAL, IRBEMIRGRSE, fEASMENUR . ASMeAA L, B B AT A A
AP BRAK IR, FER D, T, ATk, AOEEA TS REEER . MEEfT, ®
MILZS%, WEh, Wi, REE . RS S ; h3h & 2hAT W AiS W ;
SEAZER (WMZRRWY) s f7rh S IR RGO 5 X 7™ i o B Bl o3 it A 4 T
&, EHATP, BRI, RAPMRSUHEI &, %, K™, i
BORE R, X RSPLEIEGE | FRRE . TR3h, VRS | ShRRPHESEHEATINE, XM=
WE RS, VAT, X EBEATII ) . GEH TCATR I AR B R R R, X R 4
PEATEERIVERE . B, R, RN RSE,

SR AR M, He i A A R R TR AT R 2 o R AR R

(1) JUfr it A X RN EAE R RIS, WKE., M. B8 BAL,
(e, BERSIE AR,

(2) RTEITRME, XRMEOFRE, BE, Eh, fENEXES, Wk
it Bzt ZERKIRMAGE. KRS,

(3) PUBEITHRNER . XIMEREIEAFI A, SR, kB SR,
REPEAY . HRah IR

(4) AR, XRMBEFE RIS SR EETFH ., wEE R
BAEE,

(5) Wit XRNFEEMTNRLFMERMEE, MERMZ/ ERBHE.
HER, Tk, mBEMEM, AR, #aM, BmSENRE,



b oamaems

(6) KAHSEMENS, XRMBEFERBES. FoRAEMS, MMM, HHEks
P BB S T

(7) ¥ SHE¥SEMRNES. XEMUBBEFCET, S, GET, BOtSHW
AL, LR R R AL

(8) HLBIHRGTTHEALE , XK AFESFEGE, BRI, X, y HEEP TR
(RETE

PAE ARG TR WX RA R, (BRI e, i EL A 47
e, MR A Sl KR b B AR AL S SRR A U B BT B E RN

= MERUEFBI R

AR & T AT St o3 =, B — MO RE R (FEI) ERUGR, e
HRTHR, hRRE, ENNERSHZERN, BT R EFEIER ARk Br B4
AR, BT EMER, WECFRER . BFER . BRI, BN
AP EATF A/D Hdiys, HUBF B Aa e EEE R, 5 AR BERR
MR R, B AU EAFENERE A GR (R REES) .

B R FEAR R ZRE, 20 4 70 ERATHEL T A B RUE S, Bkt
FREE R T A TRl (R “RL” ) AEATTEILE R BARIZE . Hk,
iz, EHSETRE, W EAEA R, REUN, TR RSO R, Bk,
TRV EZRIERRE, FEEHET AR H 25580, HAE RS d sz, X4
AT A ILB B IR E SEAR G E B FE 0 ISR, SR T 58 2 RE
G — A — BB, MR TR SR . B BB AER BT AL
AREGMEALZIHE =Y, BEAMETESRAC S G (SEl) %, mT
AN, B, B & A SRS TheE, B SR ENIER (RH
BRI EOINEREE ) , B AR RRANAR . X — WA BB HT e E N EARF T,
UTAER, B RBANAR B 4R I A B A 250t Ak 28 1) SR B R o 5 A B A SR el e
W, BEEEOR | RGP AN AE, EE ARSI ER R R R, B
RBASCRR () HH BT B AN R Y A i LA BB SE A0 7 A T IR R ), AN AR BT A AR

3 o ) B B AL BN AR 22 T 1984 AR IESE “ A shillik 58 fR AR Ll F4”
1986 4FE PR EBA S “FRBUE" A EFEEF T EIIMNIRe, HirAsiERKeS
( International Federation of Automatic Control, IFAC) 1988 ‘EfEEH S EXME “&HenlF &
{%#% (Intelligent Components and Instruments)” (TC25) (C&l) WHRIIF¥AZREZ—,
Ak, 1989 4 5 AAERERNAHF THE—mLEAR SE RS ERTE2S (ISMTI’89) . L
Ja, EERNSERSIE, DRSS ANENTHIE B IASS . BiEEE, &S
e R Ak, WESROBIELERZ RS HCEEE RM#ER, 27T 20 #Ha
90 4FAX, ERMERREE ., WEGE, ZIREMI R E A R AL AR, Bk
R A 2 FE T LAV 99 A 3ol A e AL 285 o1 el R L {02 o 7 ) 1 i

HHMFReTAER, ERATHRRAMIERZE, SIREEmMEFE, EHEmE,

i,ﬁﬂﬁﬁﬁkﬁ%EQMﬁﬁﬁ4%&MEﬁ%,%ﬂ%ﬁ%%%ﬁﬁﬁﬁ\@ﬁ&%

2



F—% m = |

BHLAb, i AT A L e B L UL B LA AR, DR A, YR AT YT F] 10Hz ~ 10MHz; U
REER, FEFEATYRE] -60 ~200°C; B AT EEAEKER, HTEF (40E) TR
SRR, SCEA T Bn R A B E A S EThRE, LARH I RS R TT R
BRETHR, AT ARE TR Bnay T EAMIEA Bnas, DURE XSS Bsh
ARt R FINTRE D . N4 SUA TRBER, W LAEDT R AT SR IE RO Bon th & B A K
28, BARPARIIEE,

5120 fi42 80 FEACHI, FREAHOHCT T I MO T L -8 Ly, stamek, i

HUEAIA 0. 01wV, ZEWHERIIL 0. 1uV; 24 NETHERIRE, EWHEETE (1~2) x107°,
RMHLERTIL £0.01% (FHARAEWNL) ; BB 30 N EB (20kHz) ZEEEH (1Hz),
BB (WfE/A5ME) ik 51, HERGHEIRE—BafEEmiRE, fxiRE, &K
R RAME , W0 fH , FIE, ARUE, EEEES, ARBTF T ARERT EHRH
PALEEAT SRAE S (0] [B) B AT 9 ) ) Sh R BRI B B B SR . TENEREUTRAERT, &k
BRI HRERA T AT 3 B SR HEFI AR (Cloased-Case Autocal ) , {5 Y 1S £
BRaE it —RE ., SZMEN, B TEESERTFIARITRBEREN, ERifE

—ﬁ%iﬁi%ﬁ?iﬂﬁ6%ws%ﬁ?%ﬁ%ﬁﬁ%%%%ﬂﬁﬁ%ﬁ@%ﬁ?&@c

XFPRAE SO TAEfRIE | B, 1 BLn] A7ER SRR B VE Bl A TAE . X s 1 e v
Br 2 IR E W ER R A RRIT, R T SRR AR v e, XS R o
AE S E RS, ATLLRESBUR T T AR SIS,

BRI BR T AR SR MG Jy T BUS TE RS2 Ah, B FFRE T Vi 225 i 0 FH 45
B, HBMTHFSHAMMNEE, 20 4k, fiElk (RERE, VISIHE, AR Fiaw
HEHL., BRIL%E) WEELERE, i85 VL8 B #H & ( Computer Aided Manufacturing,
CAM) KFIREAT, X AREF R EREE RMHESIEM, T3 CAM 8 TR
HEAT KBt MBS, (A S e B O T RS B RIE, SR SCEIXS RN I T L 2 A b A R
WE TALMAERRI . PRIk, 7EA =20 b s 6 2 IR B 1 K8 19 1 FH 4% Al S84 4 Bl i 3K
(Computer Aided Test, CAT) HARBLAT, BN, TEH T2 A H 6] KRR 25 Fh REAR Y
Ep i L # 4% ( Printed Circuit Board, PCB), [Tt 3 T % F PCBCAT ¥4 (PCBT) . HWIRBE
A, FERAERY PCBT, BUAREXIZE PCB BB 3IT/FH) PCB BEATZE TR e K i i, A
RESCEL L Fis A A = b A e i S R i B A CAM,

HFHATEVLNAAE R AR, T/ERENARRES, RGN A T
WREHE, XERITEES TR AR RIS Z T, XLEES I EE LB B Bk
Pk {d B A5 4 (Fast Fourier Transform, FFT) A ¥k, B2 UULMARE R SHRGE, W8
REAL I B2 2 W R LB RS Wi 58 . X RN it — P R R RS2 e X FR 5%, H
s R et # 2+ E R,

=, UEMERHERE

AFRINRIE R A T A, X R RSuE R e TRM S, Mo it 2 RHAR
AR AR, R ARE AT, —RERA RS, BERERHN, —REd A

3



l waeinss

B T ke A VR R S R R R, w0 EAR A A R o i 5 e
F, MER SRS EE, E—ER0T, ERRURAETNYFES, Ik EFSER
AR BRI RRAR B W 2l e A 7 1K B9 RER

1. G BAR B B O R #E AU I E MR T, (AR R KT RE KL S H
N EEREZ —

BV B REFES, EAHE LURTE I Z Mg, W RAEEMENT
R, B KERGED “WIEEX, BIF TR0 ORNER", 76 EREF @ h s
MITERE R, 7 Tl HRELCEMESEREM, ENET GRS S, 2
B MAL TR, SaAR00MMSRMERRAR, #id fETFRMES, @)
HFRRNRREIA, BEMGEA AL, R R, BRRA, WRETR, RERe
A, BT P, T, (e, B, 87, BT, 99%, MREASHMEYL
REFRAGW , B, #H6E, MAREFESEZLE™, B, MULERMIH AR S
8%, 13 @A TWEESMAERS, IERFRIA AT A4 = H s Tk, 54X
75 0 A SRR R A A T AR A R Hh 45

PaR E ERAREEARBT 5EBE (NIST) Bgeit, RECH T REAEMES . A3k Xk
BT, BRESEM 2.5 K, SERAESSE (GDP) #3.5% , FoE XL,
T BEARBROFREZ AR . S5 W ER B R AR A 7= 10— R
o REMLFERAMER (NBS) 7E 20 #42 90 4 RBIFA AR GR Tolk 3 € H H R £ 5
EEREEAER, MARSRHH . EGERTL R & T S5 ER 4% , HEXNERZSH
AU IRIAE] 66% ,

MR ERETTA B R “EHaR" MBIshEA ., NSRRI ™ ALK
ML BERANEARZE VIR, RREER T bnsarFB, wR™HEEES
AET1 . HEATTSHZTRHILL i Z 8%, ACERTET™ i (K B VPG Bt B SR SC R ORI L i R &
BB “PEE” WER, 7eEP R EZ TR REWNEL T, HFE
KEENEM, USZHELETEAF, SAMNMOEE. £ TERBHEX,

2. Selt IR ARSI A DR MR AU B AR BB a RT3, OB B EERAAEZ
—MEH U E BRI, RS ) BIER AR BIRS BABIHT i 4 AR 4

PrE AR RN BRI R R T B, “ TAREHE, LEFHEHS", UBEIFZ 8K
BRAE TR LRI LM . A LRI TAERT LU BB R S A RS R e AR, A Ao X5 9 i
B, LR EARFRMOEE T/, (RS 5REAER & QIR 2R MR BT A4 =
HSCRRRIERY , FRRBTICL KT MR B & HTR , SRR PR R T, 2R LA
RUE LA ARy, R AT AT HRAB A RIRBIRT . SR BURBIF Y K A Z — R KT st 4
HEARBEA, BHEBARRE LT, BAREAEEMER IR,

T DURYEAL R PR AA 174 BB TR =ML eH e, flm, &7 86
B, BOEEOR | CTBRUEHEMML, X HRYREHM I, e BREE . 35 REE B
B, LUEPIREEMERA MR RR AR, BRI EIRN, i HAER 2P SR m
JrRER, AR DA IR FIER T7 ik B RBOR e R0, Ak, AR S BOREE
7%, VEREEORBUEHE, MUASHUBOREK , AR OB RAREREFTNT, BRI & R
AUFT AR E R R R A S, SEARERIE BT AR A R, AT 1R

4



M. —TERKEIHRES . RIBPIEAER BN YW 5

3. AUERAR BRI EOR

AR, HREENT ARG SR, mAREF TR, XARRERE
RUTREYARL, EMARRIKNIGE, E&Y RAR A SER, (EASE BIRILH
w2, EALYRFBY RAMBREMERGE LS, B HOER, i, EROEREE
RFBER, 10 AT shi i

AR DIREE TR EE, (2 si Y rr:, RISz s B 8, @
R B HHRp AL B, SEHACH AN S T RBEMIRGIRE (FRER, BHRMiEH) WELE
X, ME—PESH. BRI, @ BRRE, DA, AEFY, siEREAASLE
B EH RS

@ E—AEEN TR, RERT S EERNER, (ERERRRR “FRIRR—F
B —E R SEARTRTCLEOR,, IRBAER, BURRBIREAE ™ B, 35, 2%
TP 2TINER, HEAGER O RATTRERY, BRFARRBE LN EOR A TR IR IR .
AR HREEAR G REA ., FRBARMMEEA, HENEAR, BEBRAR=IHA,
T EBARNESCHFEER,” BIEE P2 2 1015 B BARBUR T AN AR B F AR, MM,
SLREPERGIN BB ARG N2 T . AR EUR R R R B TRLEA

B2, PERGERREET | AL, b, PUR. BRRRE . B, (2 APt
HEARMREELZ S, EEZXARHERKTFRE; PEAESRERRTES, R LR
FEM,; PEAEMERARE R TR, RERSTH “fHMa" . BEFRK %78,
AR R “HBH”  BEE AR PEE”, OB R REE. Wk, 2EA7,

FIT BRMEHSE BEFEHERR

—. ERSENARS %

MEEREMBEERE, FRREXBUI H=AZK: BFk, Bk, Figtk, SHH
BT R DLERAL B AR I B (S ) 8%, PR
BHREES, EATR B AR AR 10 REAL RO R BE F0 2
WHBKXG, B 1-1 4 T8 /R AR 40 805 26 1
AR, B & -1 A, R AR AR T 4 A
(Smart) Y#%, FIHKFHE (Primary Intelligent) 1Y
i, BB AL (Model-based ) X #% il 75 4 & fiE
(High-level Intelligent) {#%, 33X PUEALAR LAA R 1Y // e

y/

=t

T HE
SRR 4, B4R ok B A M. A% WPy
B IR A SR ATE 2 T A Z A
BB TR, BB — BRI, // w \\
B, {2 E
BRI TR (LX),
I e T e

(AT RERE AL AR RS B AL A ) 9, X i1 EERRnrEK




B

KA R S RE T BT RS R — AR DI RE . IR AR (Smart Sensors) J&
TR BT, 7EX — AN P B AT RER LB B I A SR A — 1, BRI Ak
R KPR AR R

PIRE REAAS RO TR T 2R, MR ARS, FZARF RN A TH BN 523
BoR, HEFUAREYE, NARENERYE, XENEBEEA TMANICZ ., 7k, S5, Hk,
fIRPIRSFIIRE, (HA B, BIEN TG, VIR NEHMER, OF AR,
H2Wr, ADLWIESEIIEE, HET4 R ZHCE BRI Tix—2

BRI A AR R AERI PO RBAERBERY_E SN T AR R ik, B BB BCE T ik
B R GHRREARNE R LR o X FAER T LI I X GRS 5T et Adi i, ol DL ST X 3R
. T, RS ECE MO B 3SR RN M BCEAE R, IR IR 2 (A REIAIRE)
PEATAME . BN AT AVE R R ASAG T 7 i W45 B R, X A AR R B — R 1 Al B
HE R, HEIXESSMBAR S, TR SHEIE AT,

R R B R m AR, AN TN R AU 00 B, X3
IUASFTRE R H B 2L %S ( Autonomous Measurement Machine ), A7 H B 45 5% #8 2 i f
4, TIAETRAVAT, XA Z s BRI, R | fARataas . ATHE, &
REGEFBR, XEUBSNABERI BIEN, B3, A4S, Y0k, AMSHRES, N
A& TAEFE B ARRAS

=, EReMENERSA

WE BB AR K FRHIRDLK R , A5 PR IEALH BNl i ALy el
LR AR 5 8028 R I AL FR 28 S5 A8 A DL ZS A FE— B TE BUAY BApL, flab PR ES e Horp
RGBS F2 2. TSR, KA L, @i F R4,
T, 5 TEE, GRS, AR, HRHPLA R GRS 7E Tk &6
BlEEfFss . ETAN, FHABHIEH MmN, E 12 HHEEHE,

HE 12 AT, Tl P i U

{3 e 6 4 BLR, DSP %6 CPU 8% o winm | [ pwae
L, ¥ J@ & F ) RAM, EPROM. o - S545. L
oD, M “HB/PNERA”, B ~ e }:ﬁ>| A/D k=c IE/[;)R;’E <":>,”—E“m—|
TR RO HEE S AEIE, W % Eﬁmmﬁ T

AT | (XA TR B HS A A F s

EPROM K RAM 4H i i {3 2% P AE 7] (| Pk BTE

PREEANES BT ) W R . o A

P KA e 8T E T (S A 12 P itk RS SR 2y

RGNS, e A (RS B A (BB ) A A AL, 4
NHEEAIERATORS . DURBIEUAS . BRI RAE/RIES . A/D Helndt . =52
MPARAFER Y o B EIEFE AR PO AR B A B (0 SRR, RIS RO R A, R
REGUH, WFESHHEE, B0 D/A it SHORMS . RE/ARS . (KEE
PG, AARRMBCF RN T 5 LCD % BoR#8MiH:, al SITENHLAIRE, RAMELE B,
SMEE R B D ST S AP R R

6



g—% m  ® [

ALY R R AAS R LI GTEHL (PC) RO f R Y R R 21X 3S . T PC 1Y
MFHE 4w, HAR AN TR, B 20 tH42 80 A EBFFIAH N4 PC B AR K
BT, iR RESAT AR A ER, I ERA N ATTEIUNES (PCT) SARGL
FAUEE . PCI AYOE SR R TE . NV 2, Al oy F A PC B MREAE . FTER
B 25 A A AR DL, B TR B AY 2 PC A %CHE b B T BB 58 B P9 A7 25 H iz K T8l Y e =X
1%, BT PCI AT LA FE 20, BtkrerfE B3, tesh, ErATLIFIA PC A DA
PR, ARABARKA T E SR (S8 I T Al B 45 Fh B 4 4 1 B A BRE CRT B v]
BB BT, FERETAR T LA B SRR R ERAE PCL T, B 13 A AT RN
MR

55 POLHIRABEGRICA iR, e | :
b, BT B ARt L y

HHRAIE R G A PC SN F R, ik
i, ERAIR, RAEAKIOER, FmERE i
460, RS RO BEIE R e — R ) | w
PR, DU CHGRIE, HERBITEAD | 5
HILEE A, SRR ESAE F T 20l | o B
RAR— SRR A SS . FEERELRI5E, bR b AR A P |GPIB AL
HEACARFI RS2, 4 PCT EBE (4 TAERA ] B 13 A G Lt
REUB/N, DB X AR 09 AR BE SR, AN [R] A I
#r, AT R AN

PC J& KAt AR 7= 1 ™ i, THRESRMIMMAS (R R ; D ADGEHE 2 PC B9 b,
AR R A S Fdn v iR T e . Bk, 25 E, RAD USRS 5R1Y
i FEoR FH N U B AR AR A T m e se AR b, BRI R, S AR AT T R
BWE RS (XML PR LI RS E5 %), MR A%, T
ETFPCY¥E, HFAAERL, R TAHME, B, SAMERAESE CRT mH 2
ftohfese s, Ml S T I RE . RS, DAMES AN CRT 8n 5,
I FARYFTERHLATER RS R (i s RN T ER A4 AR -t B8R, AR PG, B
WCF Pl o 0, BfE SRR PC B R, SRS PCT bl B, (HEH#ESK
PCI SEfilk 7 P AR DI BB 55 . PERBELZE M558, B, PCIBEREFE /342 H PC HEK
BEERRIR, &4 PC B KW, NEBERRIE AN, Bk, AR RIH

=, BREHNERRR

HRALEAR SRS 2577 TR, BIr BA KR e s 2B A
FERERIIERT, RN+ E R, XEWSERE OGS R TILFTES, &8s
HALUTFHRRAL:

1. e A R

0B o R ) A4 L A R TR AL A AR B R A P ] 20 HEAE 60 AEAUR, B
A B e e 2R, WATse RO, A ST, AsiEREYSR, A3
%, AR AR . ZOREIN, BOA K EGIAE, HEEE AT RERIE N,

7/

M
%
fi
ff




B s

FHEASWBRBEZ, MPREREERE K, B4 LF, TREERK, fHH#E—E8
KBS BARKEME, H255] AMBGHEVLEA, SRS ARMERZE, LRE xR
BERIFARYE, EAURL TRECRSSH, 48/ TR KIhEE, =& TalsEdE, ®mT 25
e, MAENSYESIEREER, MEHANE, AN, A2k, BREUKE CRT
SR B ATER ANl B 5, XU RAMTHE R “ LABAARREE AIRCR .,

TR, 3R CPU M TT, &M R R AT & R i B 58 0T,
IREHEE— AT IO S R — e, S TR — @RS T F 2, 7, HARER
AR RS 2 i e, B SR M TAE S AR KK X S, B8 R A m 5
fE, REWMRR, YTUEhRER, RS BFanT, JFEREEUUEEAESH, Mg Mt
BRI A KR RS, 5B R ST B0 22 B ol i)

2. BdEAbIE

ot ) £ B A T A BB B SR A FE T R R BRI R S R A, B EE R
3 0B R 1 B SO B A5 SR B P AN T, FEBR I RS O B T, KR AR X
BEALIR 22 S R G IR EHATAC T, o FA% 50 9 J5 60 FH T 000 O i 0 i e 45 SR ik A7 38 5 Ab 3
MUTAER K, BRI, MEAFESZH - EWERRREm, FEABROSRATE, 8
REANES H R FH A0 o 0 4 25 SRR AT BB ) | AR A A B P I B AR S A RO, AU, PR
B, T EL AT DAk S R R AR, Al 0 AR B A B SR R R AR K ORR R, B AT
DA B AR, AUATSEBAS PR 22 T3 R b2, i B 2 13088 Hh i i B A i R 4
PR ] B 5 TR,

UL RGN T, AR EREELZRFRNGELE, B, —SE50 LR
FEMERTENLRER T, AU LASERERES S WEREY, 7€ CRT LR, FEnfErf(E
B ESATRITEESS, WX ATREMBEAS TR TR, BERT TR HESERRE,
WATXTREA AT (ANAEEAT AT . B, BB, RS ) s (nimE .
AAOLRE . DHERGESE) 407, XAEREAT LA EA A 45 R P IRBUE 2 19 (5 B, XAFEE
EREAYIEST | EET, ERIRFIF LW SR EEA ) ZHNH, — A% B
HRME SR, :

3. ZIREf

BREAXAR A0 BT R | AR SO A BT e — ML 2 B 2 ThREik S T5C8, M
LI R X RANRR B X —4E 1, Flan, T RS e e —FE ik s 7R 2
i, "TRAD B AR IR DI BThIh R, MAETIE, BaE, Mk, SHH
FE/ i, ST, b w0 & 0 A RR A R Al OARINE . ASME . A B B A% T RE SR (]
AITE BRI, Aamteh X BT, BA AR, fTE ., #% &S5 L)
B, XEEZMINBEMRA LS, F—GNE P RARELIN .,

=T EHEEMSFEARNEERAR

—. fRBSEER
5 SR8 e AR SE IRy, OHaE R R AR R RO B, 2% i BU A% 1848 A W7 I



g—% m & |

. FERBRGEREAR =R OEARZ - RS EAR, NEARIIE, S5 T EMAER
#% (Dumb Sensor) . & REZ/AS (Smart Sensor) . P& 1LE/E#AS ( Networked Sensor) %
Eh#,

G HAL A B ERCR AR =Y . B RiHE 2 B AURHSNT(E B AR B L
HUESHR I RS . X RA A IR, R, W HTheEse—, HisiRh “&
W& 28

PEERHMCRHE L, SRR RS C 2R fEn 2 B TR A BB SFHTRR, 20
2270 FRLK, HEVEAR, M FHER, ABFHEAFETRENERE, NTTZES
R, FRMURAPEI AW Ot Kok, TERFHEANBET, EHEHEEMEREE AL

o B AEMERAR ) BURAG B AR I — KBy, MR IRAR I R A T IRIE AR, 20
23 80 AFARLIR, MEHEFEARZLE M RPIFEEREATH L, SFFEAE, K, |
A | SRABUR R4 DS R st A R, Bl LI TR # R R RGN T T Z
TEA THITE 1, W44 10 -5 7 A% IERAS SR URR - J18 15 DI st 1 1 24 RE A& IR AR Y
ROM R}, @Az T MEREREs . W22 as dhR T8 REfZ AR i Wk Th g, I HLRE A
IRAPLMSBEATESE, NMERBLEHRE (FCS) 2 T/ ZMNH, BN FCS H
BB PR AR RS

MR SR M Z R R, TEEE 1451.2 TARAE ST T 8 REfL A8 B2 B (STIM)
PR, IZARUERA TR ER M5 B AR s A Bl A 2 I8 O BE A AR 4% 01, 2 IEEE 1451 %%
feB AR ELLRGR Sy, (A RARRE 58 A M AR T 2RI, B REALIRARA
WA AR AR () W A KR TR SASIAE Sy, sEmifesh 1 REIXAR SR REAHR R

=, A/D FERRGNRRERFIERNENIRENETEE

A/D R RIS 5 0 8075 St i e an 1, R IR (GRS AT R B9 %0
Wz —, HEERRE LR ERERENCE, B, A/DSRAMETERHELRE,
WEERRTIFE, MaPER, RYERERJT M AR, BE R THEARMER, HATAMA LT
A/D ZEREIUL L B AL PRAR SR ARAE — B (FROMTR G rLB) , T ELi B 15 /A 5 42 Tl it Bt D
EMAE—BUER b, Eg/MER, BaR AT EEYE, TS B LR B IREfL (AR
RN SCBLE SR IRE) o (AR I R R AEIR KRR BB T aS M R B I — N E R RE 2

FRBUE | FERRE AR IR S (A GR I EZ AR R i — 2 40, EMELIMY
R ARG LR, AR AREEA SR BS I URGE F B S RV B 3R &

=, BEMEDSPHZNA

MCS—51 RFEF PR R PLA EFVLE, AR X & F B i@, HAER
ERNEBE#E, HI MCS—S51 R H FILE—RGF RSO PRB T ZNHE, §%
Fealdg a2, 10 REEK, MEBRHEERBEEARBHA RO AR, X8 1i/16
f 8 R LB HERE A TR KM &, R ORFEE B B IAR AL EL by . X EMEREAVR ™
HARRAER S PATHEESR TRAMIEF, FHlan, Philips 2 748 80C51 M AEEHLAF A B & ¥k
asEEH 12 Mol 6, RS PIfEE; Winband A% M 12 3R 3 #7158 4 f53#; Cygnal 24 7]

9



D OBAEINE

RAEAA KRN CIP—51 ¥, 24 1/4 B84 12 %5, 29 3/4 B84 5% 6 %,
i 51 Z5 8 H HLE I ah 45 % Bt a] LR E &2 33 ~40MHz, M ] DL R A 5 it 48 & BT
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