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F—E ENERCHRIIRRSHIE

1. RFEN R RHBEESENRFHPFEMNRFZURESREE—EMNE ( 588K ) LiE
HROTE R EBAYEBF4ARL ( Neils Bohr F 1913 FHRH ). HRFHILTIER , EMZBREREER
ROFZRFMBRIER , WEEILIOAEFR. HiNE. 578 SRR

2, BETE (BFE):

EHTERHTF 1883 £ Edison ( B84 ) ABABEKKTRT , 1903 F5t&=hY J.A.Fleming K THE
TERIPURENIER., EERENETEER | ITLABR. BRI ;

b. HBRFESHER BN (AIRFIEMR ) BF , XFEBIEHIRAIRE , 1906 FEERPR Lee
DeForest FERFHRAIPERZEIINT — MR ( —MEANEBLR ), WARRN=RE  SHPE
ZHEBIRIN LA AN R eI ARSI 7R FE R |, LA KEBFERIThRE ;

cHEEREI ZNATIVEG¥NSHE , BREERESMA , GEHFRA , FFENREX. &
DA MEEAE SR , ESSEHHIHERR T ETENRS , EEBHANTSRF=Ra0E
FAFIRE ;

3. ¥S{REL

afE IC SR HIEPFERNBELSUMRIETRF S, 8. ASIMEEYBIMLER GaAs )
BEHILER ( GaAsP ). BHUIR (InP);

b.ZiHE (— N p-n% ), BE L AERRERTLSERTR , BRARENUBREL ;
CERSNURERAE | BN NMNALR p-n EEEH— S, SHTRAENHI , RHRER
—HBEBIAE S B FXRER/VHORIIZR M. SRR RN SIAAK | B
[ERERAEEREIENESARE (IR ) BEAE | XA SRS RAREERT S ; (E1R B
KEMWRE SR C)

d RN EAE (FET) (RX. KX, WX )

Q

e LEENFRNERIRE (JFET ) BBFAZEY p-n &, MEMNFEN p BFESIKZBIFZAFMBAY n-/AiE
WEREIRIRARED , n-IBEARAENEHES  TIMENRRY p-n E2@AEBD ;
fEBEUYHESIIFTRNRMAE ( MOSFET ), B2LL JFET BAERENFRIEHITITIER , (BFER
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FENNTE R FE A SR MR umAY BN BRI B Z iR AYEE Fiital

9. BN EEBENIFSMIFHNRAE | B/ MOSFET 848 (— & n-p-n &, 3—\2
p-n-p B ) iEEE—RR |, XMAESEMIUIENE MOSFET SiEANMEL S BRI SNV R
A& ( CMOSFET ), EL R EREKE ( AHRERTERE ). RIENIHRFBBARTE—PSBA
SSRANEHESHIRE

4. EEPIFBERENL |

—ERERES (1C) R RIETTHRHHEE—ENESK , T MRS EHiEH— <R
AUEBFEREE. S—IR IC IMRBRIRRIERLZIATIFT Texas Instruments 225]HY Jcak Kilby 7£ 1958
FRITAE. BIRIIRSFHEIRTELMERN , MEBNCHIVF P AEEZEISRHERT RS
R ELRISNE , AR © P=f (R, C, V2, (&), EhiRARdaR. C ABA. V
ZRBE. NESHRERAHERTHIFS |

5. EERRBES SR

aRIENEKSRERIHIE | BERER 1415°C, 15558 ( Czochralski  CZ ) AR REAH
SRR, RIS RRTEZARI— MRENERED (24 3.0mm ), REE
RHEFERIEE— M ERARER , RIEAIRKEMEREUATHRIIEE. FFRARAEE. EEK
MNAESEES  BENRIBSHMSHE , B2M 3in (75mm) £ 12in (300mm ), SIKAHKE
959 79in (2m), BRFERERERLYN 2.5~3.0in/h (63.5~76.2mm/h ), REEHERTETIRRE
RFHTEA, 056, FTRFE

b EEE | I#MUELRER 1ft3 (0.0283m3 ) ZSHRIFE S ERAE 0.5um RIFHRATIRSRAY |
—RRAI 379 1 4% ~100000 2% , 5140 1000 FigLiEIRLE 1ft3 =5eh%E 1000 ©SRT7 0.5um AIFR
R, 33T IC HNESRG |, FHIARGERETE 1 2~1000 4 , FERURTITZHIHE ;
CEERFBERHIE

SH—KZ-T B INE— 2R B - EEAE-SEREBH BN &0 (F4H
BERASE (ChHETZHIESEREIE) REXEIC)

3/54



HL /K 24656 http://www.gde.cn P BKIEIE: http://www.rde.cn FREREK N http://www.ade.cn

FE BH. BERMNESTE

1, Eftigks

aREYMNENX | REVRHEABRZ ABFRYND FEE—EIMINAD F | EXEREE—
EMFRNIZMZAREG KO FHEER. | &, &K &E S 8006RE

b REYIRISEEY

wNERYIFOGEERYD

B . BN IERK. REHRY. BRAREVEE

wiRER. FAEIME. RAEM

¢. BRBLIVARERS (MWD R3S ). iSRS, FLRRE (MWD B ). BiFR4G (MWD 183

) MWD-5FENT ;

dABXRAIE :
n#BRIARIE : BIY. NEMATRE. pHE. 83, REEMER. FEAELR. BEER. BEE

A, fRER. (EEER. MR, SRMERE. SR RRRE (1K ). BE. BER. RN, K
mihs, TEGe. DIREF. BRI, ECRTE. B, EE. LaY. INER. B, HHEE
] (NEBERYEEER ) NBEINREF. NERE. MHERER (NREE ) NMBEREETF (7
FEIRFAEIEEN ) RIS, MR NEBEER. Bk, BOBR. RS, RoY. B5HEHE. NS
RE. NERE. M. . SNEE. BE, 28, mst. mEit. WEEE (MTHEEE
BETFRE ) ME. R, FKRE B8R, AR, SR A3 REMNE. RuakhE
F. REBMNEE. AR JEIE. ARECEERE. ERHR. MRS, KR, Bl REET (SEEY. '
WTh=EF ) AN EY. AREBER (LLRGEE ) B E. 7B, S FRREE. RE.
KR, 8RR, M. 3R, MO, BRGR). B, BN, MBEEX. ANER. MEERE. B
ERhE. X2

mEBARALRMREANIE | NEERE ( EBRSREIEHY ) BIRFEER ( HEERSHREIENT ) NE
B (MEHEIIRAE  BENMTERESRT ) NXREFREET ( HES(Tlr , RERR
ROERS | ae/N ) MIEBIE (BuSisy ) BExIEErEE (CT1);
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2, REBMEEERY

a."IEERIIAS © (tRFSE Dupont, Dow chemical, Exxon. GE. ICI Acrylics, Asahi, BASF;
bk}

wRIUBIME ( PTFE ). URIME-7"BIEHERY) (FEP ). £RIzHEE (PFA ) ZIE-TUROIHHER
¥) (ETFE). R{R_®JIM% (PVDF) R=mS2i% (PCTFE ). ZiF-=RAIMEHERY (ECTFE)
MEREME (PVF);

IR RE. BIR. BE. JHNETE

nfiti7 : ELF Atochem, Dupont, Dyneon, Creanova, Solvay, Ausimont ;

cEitifE (E£s2-O- , EFgE R2-C=0):

wERERER (PEK ). EREXERER ( PEEK ). ERE:EDEARDEY ( PEKEKK ) ;

n[HiE | SEMBGEEEUIERES ;

nf{ftf77 : Solvay. Shell, Victrex ;

d.REEREY (LCP):

mXydar ( Solvay Advanced Polymers , LLC ). Vectra ( Ticona Corp. ). Zenite ( E1.Dupont de
Nemours&Co. );

iR EESHEENSRTM. R, fEEE. EE8R. PGA. LBF4kFHERRIK |

e.fele ( EREfiB% ) (-CONH-):

nCF 12 fRREZEE B, 10 FRERSA0IRRY. 2 FRES &R, FRILZIMES Nomex[(ER)1 , 3-
TR EEAR — BRE)F0 Kevlar[ ( B8 ) 1,4-TFFEXFK — B

i IRRSHE. EERR. EER. RER. ZEMEL

nfitf/7F : Honeywell, Quadrant, Dupont, Elf Atochem, Bayer ;

f BREhAL-BAIERL (-CONH-  -CONCO-)

TREH RN AEER FERRTESAMN O ERKENTH |, B RSB T RELMSH
FFNA , W EEE Quadrant # Solvay ) ;

g.BREEIIAE (-CONCO-):  Kapton, Vespel. Pyralin, PyreML

h.B2EkEE VRS - GE plastic g Ultem ;

I RS EEAERER -

w5 PA, BRXYER BT _ESRg PBT. BRXR_RERZ “ESRE PET. BRWEZRERIACH-—

5/54



HL /K 24656 http://www.gde.cn P BKIEIE: http://www.rde.cn FREREK N http://www.ade.cn

B PCT ;

wfHIE | AR, GREEERTTIR. LB, FIRFNBHTRRE. KTRE. BE. E&A. B PGA. AR
HK, REZETTHMG

wfitf/7F : Eastman, Honeywell, Bayer, Dupont, Dow Chemical. GE, Ticona, Creanova ;
| BRIRERES | FERTEERS. WiKssSMN%E |, N EELE Bayer. Dow Chemical #1 GE ;
kBRIER . TERTSAMBYHRNBEE , MLNEEE Eastman, Quadrant, Honeywell, EIf
Atochem, Dupont, Dow Chemical, Nova Chemical, Equistar ;

| BB (PPO ): Noryl #1 Prevex , FEIiRBIEITEN. EER. BEE. HEIRMELSES
m.ERZREREA PPS Y EERATHIEZS. SBE. LB —BMin iR HNEEE Chevron Phillips,
GE. Ticona #[1 Toyobo ;

NARZIHEXRREY)

EIf Atochem

nAERR-T G- 2M% ABS, RIGEERRZIERMERS ASA, AR PS. KIIH-WIHHE SAN, K
- T e SB. HIIE-ERERET SMA;

wfREEREFII , XERGYHARTHESHR |

nffthizEg : Chevron Phillips, Elf Atochem, Bayer, Dow Chemical, GE, Creanova ;

o5 : BRI, BRFEINFIEELR , e SEENHIRKRENR. BUTast. Sl EERIFRS
AR EFE Solvay #1 BASF ;

p.ZIEEMIAE (-CH2-CHCL- ):

wRETME PVC, RIE_S2M% PVDC., SLREZIE CPVC ;

iR | BEBSRE. BN, BEETEE

mfit[/7 : BASF, Creanova, Eastman, Dow Chemical, EIf Atochem, Geon #0 Solvay ;

q AEBUREMEEFIELEY PPO/PS. Nylon/ABS, Nylon/#:EZ. PPO/Nylon, ABS/PC, PPB/PBT,
BRFE/REX. PC/PBT&PET, ASA/PC, PET/PBT, ZBREE/1&AL. SMA/ABS, B¥i/ABS, PEEK/PES,

PC/TPU, Nylon/PE;

3. FAEMER
aEREMAE( CH2-CH=CH2 ) BRET PR AR _IFAE DAP AR _FER %Al DAIP)
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BRFERY). EERTEEN. HBENMTERAINERESS  BEFX. RVERFRER , £
AR5 Cosmic Plastics #1 Rogers ;

b S EkEAILfZ (BMI): TAEREE 200~232°CZ(a) , LIMREHERMBHIPLIARIIZAEE £
E AT ENHIEB REAREN ;

cIEMEE | TLARRENEEHERIRTERE. MERMESRAERSTWHEFEE. EEF
MR TVEARLURAE/ENHIER EEHRAYER A | RS EHE Dow Chemical, Vantico #1 Resolution
Performance Products ;

e BARERIAE - FRRNEDEEIAR (BRLIE(L ) FOZLMEARENIAE ( BRIE(L ), FBERTUEIR, IEERE. ZBILL
NEDHIEB EEHRENRAVEAANIAE | LRSS Durez, Plenco #1 Rogers ;

f2FE ( -COOR- ) : B EALE. nFiR. EZRF5SIN , f TS Bayer, Creanova, DSM,
Dupont, Eastman Chemical, GE plastics. Honeywell # Ticona ;

9.5R&FE(-RNHCOOR- ) & R Z EE I FIRIZ R ER B IRV Fooastd NSRS Bayer,
BASF %1 Dow chemical ;

hiEEER : B—MoERSYENENE. SRFREERNREY  TEATREL. BER.
EETIREEEN . B Ao ES . RIZREES NSRS Dow-Corning 71 GE silicones ;
I ATEREBI AR  HARIROREIEATERRUR SYIRERIGIE. K. JIEENE. ST RS
FIREEREE. TR RENMRES

- BEREEMIAE (-O-C-N ) N AATFENHIEBIRIRAVENRFIRZ Rt , HNEELE Vantico ;

k KRN T I%G(BCB)BEARAINEBEEL. RATKR, RIFIMSEL. SIRREMRIFATERE
MM | HNEEES Dow chemical ;

4, B

aBECAMERE | BB T EANIERE R CREBAZIRARIZN ( IKRMERATAY 5-10 5 ) 788
B EARSZIRBAIR T TABER ;

2. BE. EE. BE. MRS, R, mhSeE. EHERNEEMTEE |

b BRAAISEEY

NR RARBEL. BRI W%

IR BRERFRX I
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ABR  TIESEWESY

BR RTTI&

CO  HRERTWRER

COX  TIE-AIEIHERES

CR ST STHBEK

CSM  SHEUERZIE

EPDM  TIEBI=7TZAR

EPM  TIRZAER

FPM  @E{L3tERY

IIR ST, RIKTIEHERY). TEBR
NBR T I&-FMEHE. THEIRR. 49N
PVC/NBR RS Z%S NBR

SBR  THERR. GRS, 4 S
SI(FSLPSLVSLPVSI) FEHEL

T BRTTIRAR

PU ESE i

CHBMHZES (TPE ) : RZIBFRIMEBHRY). BRIBRA TPO, BKRES. FEMEREARS TPU, M8

MEHERSERAAREB IR

5. REVRINAS -

a. =&k (PWB)

b AR EEFIH

CiEBFIEE

ok itte-3il

e BHIRE (MIL-1-46058 8T RRMRILAE « RIERR. HE. REfE. HSRERIIN-RRRS
¥, ERELCESRVBREIIAR. PX_RRTIGAEE. XA TIRE )
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F=F BENKE

aJIFFrERRE FH7ERREMEIRISTIMERA | ELRLMGMRIFRTER , RAENBESIKE
ENRRRESRAEFEREECHERENN

b. &M EHBESIEER SRR RNERENTD , ABRARIN ;
cHEERFITIRAR , SREEERN AR X, BiF TR, LIERs. KHLEK. -6

aaf. HUMEE FeG LR AR T34 |

2. BT HEFIBESE  BERERAERITREY. BE. URMESEREMS  XLEEM
HASEBNREEANEEE. SUENAEIEME  BESFET S ALITILASE : (Si A9
KZR &R 3.5ppm , GaAs BIRVZRKERECH 7.5ppm)

a.BliR | [IEER CEREBUNARETERF A THEERSHEREE. ERHZIEBIR
TiEH. SSRENEIWRESFER (ERERESEaNE. KB, ZEREMN#MIEE ; &
Ririae. R, . 8. TaN. Ta2N, NiCr & ; [ER5EEER. K. BE. KFSEIR
CVD%. )

b.EfE | ERERARERNFAEFNALNERRATEZNEERER DERESBRE , £2RT
ISR TERERMERTNERE T (600~950°C ) BIFMAMSERME. (28
R, HEENESEMAFAZRETENR. SBSENIHRIRIIERERRT )

CEEIE | SEBERARITES M ERZEET— M RRNSEIETR  XMESEETHNGS
1, R T ER—N RPN | BN IRITRIEN |

dEEHEMEE (HTCC ) : MEEET— M —PF—ERBF—LNER—2 5/ BE—7D B
Fo—2HiR—iER—$TIE—4E NiAu ;
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e [RRILRIEE ( LTCC )  (HEHREERALLULNH AR  BIFEES MEEBRMENE
RAEFITaEERISIARE | LTCC RAT SiRREENS EERERAIRAMGIETS B4R

BB —Ef R —B R —8 F—EE—RE—=NT

3. A=

EBAREAEMRT. BIRIE. BEIRETIE. SIMEEEIhE( RAIAIKINE ), 1942 & American
Lava BRI BaTiO3 RISKkERITAH 2T IBERERS,

alRIEMRID R | REVEIREEE. BRESHE. HEAR. ~OHEAR. HELEAR. 228
BB EREERE. BEEARR

b IRIEBRSEREEEMS 2 | 1 XBEARERENNESERE  HEGRIRFENSBEREE (i
B ), —RRHEREEEHIRY ; 2 XBRRERRZINEE. HEAFRERIINESE , —REH
RN EEEAIT R ;

CAIMIRIER | —RSRIRN EEM AR E SR DU EATREN , BRI EEM PR ES

RRO RTINS | BUEEEFRIEEFER. BSTPRS KR FFESEFR.

4. HIEBMEE : HIEMHRE—REIEX TR | tIIEEMUWRRIEFERES ( TR ) &
BEEFENMARE (BiReRt ) BIRE

a. Bl : RAABRAAZE. Rochelle #, BaTiO3, #(BRER. foERED. PZT(HERERIR). RRAELS
WEFRIEFBRINY ;

b.$kEEHH  KEAREBHTHBERFHEEFERABLKHIINER  EUYEE BaTiO3,
Pb(ZrTi)O3(PZT). Pb(Mgl/3Nb2/3)O3(PMN). Pb(Zn1/3Nb2/3)O3(PZN). (Sr,Ba)Nb206.
PbNb206. LiNb206 ;
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CREREME | RATIRRSRISIAY SRS T —SSHRRM 4 | RIREURErE, 4
FRAUERER IR P ONIFREY , BREiR , BMlikalk  FE—RISEE , &BMNHEN
FEXHERE TFEES TEERAIRTRERREME | XIBEHREINE—F_RIR , &
BINEIZSSEH RSO RGHE |

dATLEERAH "R EFEAE  FERRREU T TF4EERY | EEEESERE | FHRIREFI
AR/NEEEEIHRECH , XM HR&EENIEME | BRTERIEREMITSEESH
ARAREEA AR AR

e HUEEFHIRIRLAR © ALEEBARIBENERRERTVINEEC (BRI —FME S , REEVMARAES/) , BX
LR EADREF - E A S RRIFBBERIALNGEE SFERE FRHIBIERS(TEMS), KEREIRS. ARSI,

EX G AERERIREERSS

5. BRI B ERRYIR EE SN L2 —FRBEIMINER AU EF Y | Ul 2SI/ MIEZ
. XFMTHRZETHEZ/N , BRABASIESSEERFEE,

a. FEYCRN L ERIZERAIZRRMY | FTEERIIIMIBZE IR R (Kerr AN ) ; £
L ( Pockels 3L )

b.A2#l : FRAERIEEIAI BRI , a2k . Bl E Tc LITREARR , PLZT &p#) , &
BB BRI — D RERE |

CRF : BBRAITARID A= 1812, &it. TIRBXRR , MATHFRI]. BXERSEMN. X5

tEFAE A

6. HItBE  HItMEARTHMEESBZAETENEEEREIE. SHEERMESHNEREY]
BXIENND, —LRBINIHMIEE. SRR I SR R 2T RIR AT/,
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a.xma | —MRIFH MFe204 , REARMENEHENRIREE 8 MFXFET , HPEEF
FERE— NI RS |

b.at#A H—AREHE79 M3FeO12 ,(3M203)(2Fe203)(3Fe203) . B M A=ME L 5B F.
CHBERE FEERT KA BRI ZE R MFeO3 Heh M AR TEa) Y3+, La3+, Ca2+, Sr2+,
Ba2+&EHT ;

d. NERRHKEA | Rt MFel2019 , Heh M Jg Ba2+, Sr2+8( Pb2+ ;

e NFH : FBAERS (B FIOMRI4EIL ESA ). HIBTFhERS...

7. BSEE

a.ff 20 t42 50 &Y , Frohlich 71 Bardeen #37 T#ESIEIS  INIXEHBSHEFUNEFSHEF
HEFANER | XMEHNAEERE , BAREERER FAHNEN T SAKIEE ;

b FEESARMFESERBT SR FIORE | BRI RREERE. BIAE0E. (AN
R ERPELEIAIRTE |

cEBSTHRNANRNZ , KSHNAYATHET =8P —1 | [RERERE. FESH7
AR AHES FRRIRER ISR |

d.RZA - NMR #zittk. #BSEF TP SQUID, HTS . Super Filter R4t

8. JEEF:

HIEBD IR TMER | MAREFESRETERE. T ERHIEREEEEE. ESHE
EREANEE  MEEAFESEREEXNEH TR, TN TFHOCERER. =i
BRI FAEARRE TR LRI REGI—ER  (Rayleigh ) BEIRIEER. Corning # Lucent 2F]
EHIEERIK 70%80A ™37 , FENRESIANERERNISE.
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FNE =8

1. EBMEEHIEE

a. 2 BEEEER M RWIIENNFMREMER AR S T BRI ZREA , BFREXNHT
FEXREZTHERY , RItERFES RIS EHITZ RS |

bt ¥IE | M ENSFNWIREREE RNINRERE RS ERER , IHIEEMLSFEhEE
EISHIEE ;

ChT  WEND BRERBEBEHIEANER. BRE T EBERNINFMEAWIEE | HiES
IERRM RS INIX SR |, BRUFEMDRE T RERRFE ;

d.F=mizal « SRS

FEEE BYEERNEERAMEERAIEATHIR | FESEBINTRANEREETIA
(MIM ) AR —EFEWTARFELZ |

RERE  FFE. AR G, G

e SRICALIE | DITRE(L, TUErE(L. TE3RHEML

LDFMERE « 338 (55 ) F5EREder. IRERE ;

gDIRIERE | IRINT. PULIE, RE

hBIEERE - AIpiztE. AIH VRN M. &R, AIREtt. MEhE. WENE .

2, EENEAUEINER
ERRE. BHRE (KRR ) RE (CRHRERLUER )RR (GEERUERER ) ASR
(iRiFE:E ). FBER. RAEE

3. HREGE  WTENSEATHFT S0XNGERMNSKESE , SREHRNSKESESHSE
ETREET 50% , LIUMANABIRTSDY | IEN. GEiN. SRERGEN. BSREN. 5LH
PRI, ATRRREN

aBARESE !

nEERINFIE SN | RAEENHDS (AISD) MiRETIEMNS (SAE) EXANSRS
nRENFITIAN - REINEREED 11%AA0 Cr NSESE (SR, REAMITTERL) |
wiifil | SHSEEE. KHEE. FFHEN. BEEIMEEE

b $xE S SHIMF MRS |
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RHAEE  XMEEE S 30-80%RYR , HittAIpksD A Fe ;

m80Ni , 4Mo , [k Fe &% : SMEEHIANEEREIIEHSE KB ERAIE TR
LB , EEREARE 4-79Permalloy, HyMu 802, Hipernom ;

m77Ni, 1.5Cr, 5Cu, &= Fe &% : EEEVIRHER , EWFF/E Mumetal ;

md9Ni , & Fe 5% : Bt HBEHELSHIRRE SR SHEMINS G ;

wEEREE (A ) MBS EETATREERIAKRNERS

wiHREE | £ ACHI DC N EASHIBIEAIRABHERIFIL] |

i PRSI FRZEEX |

wKHEEE | ERAMFSE (B He, 1B#EIZ. #e8fR BHmax, FIRERANIEAE Br. EX\4Hh
% B-H), S&KH ( FBEXH, ) M.6Fe203 ;

RN« SRERIRERIN (400 75 ) FNREGRAEEN (300 7Y ), EFRIERR D ADERARARE
W (ETER ) AOERRIRATEIN ( AETRE(L )

nEEIMES S | SHERESSPENSEEME 29%L L, BEREMSHAS  BREGEFURE
BEE 29-39%Z208) , B F/REAMENGEER |

CHESSHNRAKMRE SRESRE 25°CE LN  ENESREHSK  DiRERFHERN SIS |

B RRFAER IR BUR A F B D FITERRTS

RREENEXEE . 88 36N, REFelIGE (Invar 5% ) ZMEZE (&%) TKRE
=\

wAEEIN( SRERIAFNERESIR ) (SRR AR BINA R BRI RES EEBLEA KT 49 % RAVRHMEEREKX
BREARNENEEIFE SRR

WEIE-SEHERSE [ BEREE (430, 430Ti, 446 B ), $HKIRESE. (42Ni, 6Cr, R Fe B8€ )\
(28Ni, 17Co, &Fe &% ). MERMIN ;

dSESESRUINTMHRE | FAL 1BEE. SSUFINT. BE-eEHESS. BUHSESNATRE |
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FNE BFEAPIRER. NMERIRE

1, #ERESEERARAHNRETAFEEENER MBS M RENREERRRT
ZhAkEETTEM | R SHEEHSMERE  TEREESHT CSPWTER TEZTRIEET R B
ERETHREIURRIGARRIFEN TR, EEEEMARTERIRIEIRRN , B%%
EOREMCAHFIROMERE | EURZRIERIINT., HECIRBRGE | F=RREEHRIMLEE (B2

REEMY);

2, FHERIAGRAMAE

afBXEN :  NA=T=H/EFREAA N/m2=Pa) BHNER=D=%E/EE (B H1l/s) 3
FE=1/D ( B/ Pa-s ), 7KHGKERELTA 1mPa-s , SSRFEEZS 0.01 mPass ;

b FRANARAIATA : FETARAFIHEAIRRIR ( SUTIEERaREM. I ) SHEEXRERT
SRR | INREEEASTIERE T —ME AR BN RITPET , BRAXMAAEHEFRI RIS
o

C.RZRINE

wAEREENEE (NTFIEHRAIME AR ENERIE—METE , ERE—MEXHE ,
FEURTATEFRS R, MR 2ERIRdIE) ;

wifitR ( Haake ) fR3ESHT  BEUUNERSAIKEEEDEASIRIAERY. (ERRHEER/. HEROR S
EREN D M AT LUARRE . BIERISEEREE BReBREan) g, FIFERRSRE
BFRITESEFTNE ;

wEIRAATUE - FERANEERRAIEFEE G HIESR, Bingham &84, Herschel Bulkley 184,
Ostwald #&24%[] Casson &2, ERFAVERAIERE HKBTFURE&MG | Blit—F R ER <7+

IER—MEMHEE , EERIRNIZETE ARSI FR M FHRARMHEERRAIARN ;
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3. HEFIARNEW R ECEREEMRE

a X TEERER R RRFERIANRR  RERRERE. KIMEEW. =EEL (RTV)
MHEW (WA ) B , MEAIERRE—RAERIMERE DSC EKNUE ;

b IIEEINERE | RIEMEHINEIESEEN "SEE" RE , &9 Tg if CTE BERRERN
180, FNR Tg FEAHRITIERRELIA (5l ) S AHNIREEEARINE , EAENE Tg Y
FEE  EARERE DSC. BT TMA FahSEWS T DMA Bk 7553 TR
FHEREEIARIRIETE |

CRIIKRY - BEEEAS I'CHNERT (—REEESR ) BUNDE , WTHBFEIHH
—RRFE ppm/°CRERTR | IWSEDIEE FEIERMBE— 1 KIEEhr

dMECHEE | RAMEAMRFIEARS T REGRMEMNR | SHERIJUIRITX | EEMIRE
SRR (EARERIMERNANERE IR ARATATRICESN S |, RERIBALE N/cm2 ;

4, REESFIRINZA

a. RELTEMIER | XFRSMA, MR, MALIRSE

wRAEESR [ EFRAURERIITTISRASNE. YAERKAMREIR,. MiEOmeesiRiEs
B. RREBMRIVIREE—EE. RAEBESEARAZ. HBerdEEEMN. ©Rg
SHMERE. EBREE. EECERAEE. LAEERERERRIMELTRE.
SRMFIE R EERIFAIEERE

mRBLL EFIRRRIRERN ( EN-HEARE. BERR-RIENEKEIREANEEIEERTE )
TRAREDRIFA. STV |

mfQRRACER | BRI, RIZ2R. BT, Iose k. RIEK | BB REURRANER |
mRESH  UEN-HERFERERAM  BRSEHEETESLRT. RE. k5 PCB IBR. BE.
RBRBS IR E AR RERAIERA |

wERAGRERE - 122 (18R )\ RERR (T ) RREEFA—H. k=,

47/54



HL /K 24656 http://www.gde.cn P BKIEIE: http://www.rde.cn FREREK N http://www.ade.cn

wERIROME (RENL ) 32 : hFRISEE , ©JA "SMD REEFIRYIRH" R97EIJF SN59651 4R
HENE

RS EERIBAEFITEECRS AT sESBURKILIIRE , NTISEREERE T, IBRIRE. TTas
RS ELAthRIRR

wEGERE | EREFIRES DSC EREX |, hBAFARIIARISTLERER 90%HLETZ
MEET ;

wEAEME - REAASEERE SIR KA , 85°CHN 85%RH HILZMHTIRIE 1000h , A 16VDC fREN
B, MEmEHMEEIMILL , 7£40°C. 92%RH F{#5E 100VDC FYFERBEERNSME U 4 X ;
wERFAFREZRRAT  SHHEEEREIFRNIRS 8 MRARKRYE 80mg |, St TE]
HIEREIRIAMERZE , RRIASERFRBRANXER ;

b. EHK} | NFRAMKEEMR. REREZRER. underfill &, FLUMEESSHFIRT SRR Z (TR
KA CTE SKECs [#2AIN] , A& ces B IR = sR RORT =it

wEMEFRE : U By L BYap [ BUER SR

wBfIR (Ria) ) ™ER - BRI FRH R AREERE

wA] EFRAMES RN

wiEElAFEIE FER ( corner bonding ) ;

wiEEE TR ([ESRY ) ;

nSBEAFATER ( RERIERIAERIERD R RE R LATTER )

CSHER | (ERNREZEFRCFESTISE )

wZEEME  BREARELRSE , AEREUTH LR | et TRERIAIER Y |
nSHERR  BREEHTRIFPEM4RZIARHNEIWNAKS , METLUFKEB#MSTIATIN
( EMI/RFI);

wEHERMSEREY  ERAFERIGE AR , REEEES R S AR IEEATERN R
dAETE  ERFIT G , AEEFHIREMSRERIIE | B HIERIREERTS IC AR
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THSRORE |, XERTTERIWMEES. SHEHER. I8, HEUEgE. Erar BrRER
73iEh , SREKFIERERS , JIEWHRER , MEFINSARE) , 8BSy . B8
RISHERBESRMIE (70W/m-K ). SHEFIEMWHR (150 W/m-K ), BELASAREERIRISFIAE
TRFREFTTUNA ;

eRIERE | BRRTIHLEEFAHERRINGmERTRESTNSRINRSIE. —RIERND
RANT - AR AIEER. ERIAE. URFERRIEE. SREHZIR. XY M_RERHREY , XERSKE
LEHRK, ERY. HgX. BERITSEREAN  XRBNREANEALRR. Bk, E8
UBGR. Rk, BisES  EESHRRE TUUBYEZSHNAERR DRERGWER 75750 ¢
ETRSTEE R EREGWSW (YIESEER ).

BT EANEMRNERNZREREY) ((CESEIR ) ;

EIAN SRS MNEAEERETVLEYRRMN ( EREBHSAEIR ) ;
REBTILEMNEE RS (FEFRCITESREITR ),

B EBTEIRIEOCRE |

BEBRTRNERNRAT

iR HRERN T ZTE |

wERNBERERTA

ST LUZFENSRE

wEiR DIRERE

wEIERESEATEK |

wAEREE AT LA

w{SEIEEEE |

REZESEEIR

ENERREZEE  REWBAERD.
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Et+E AEEMHERRR

1. {HURSEE R EEEAE Rt HEERERTE  EREE T miYIRMELINEMEE |, 5
VIERERNTEREIRINEE , BEEEXERAENEE A RRNZRAIRARANEREEXAY
FARIEDR -

. REXEER TN - S —MERFMIVEEEESNECRIRF S, lm. KER.
KERE. BBFENERERSS | ARTRTHIIEREEESNREINEE ;| AfLiRITARE
EXS TR TSR AR |

b REXIIREARIFND | RERAKREL TCE FIAAKEREL CTE ;

2, HMETRER

aRANEF_ER | ALRRERMNERRI XIER ARSI ;

bAERIE : £S. XIRANEEST

AMESEETER. RSN ZREZEMIN R ERHNTRE

SHREM N R EEBRTRERRMSEEAREEEE

wiESITUBIS FRHARSH G | TEREELIINEER (0.1~100um ) ; iEREJ OK LA ERIRTEHIAED

SKRERES  BEESMATDA . BIK (SRSRIEERIEESHA ) A04ERIK |

3, HEHE  EFLUTONREREZLSEFSA | DESEMTINSIE. AESHEH T —RE

RHEE. NFESIMREMZRIRIF. NESETENRERE—IMEEER | BERRHESRD

R (SCP ), ZBREREA (MCM ). RERIE (SIP). SNSRI (FCP ) LARIRREE |

4, HEMH
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1) F8f
a.Si fll Ge : BEERYSHAER 150W/(m-k), HERISHAE 77W/(mk) ;
bALEMHEK : SiGe 150W/(m-k). SiC 155W/(m-k). GaAs 45W/(m-k). InP 97W/(m-k). GaP

133W/(m-k). GaSb 33W/(m-‘k).  GaN 16~33W/(m-k). InAs 35W/(m-k). InSb 19W/(m-k) ;

2) SRR - ATLAD RS | BRANRYEERY , BAGIERIEEETIY. REWFIEESTR | B8k
RS EHRTE (AuSi, AuGe, AuSn ), $RESFTEl (Sn96) i3 Ag I8 ;

a.AuSi IR | HEIBER 370°C , S#FH 27 W/(m-k) ;

bAREHE : AuSn ( HEREEN 280°C SR 57 W/(m-k) CTE 9 15.9ppm ). AuGe ( HEREN
361°CE#E 44 W/(m-k) CTE 9 13.4ppm ) F1 Sn96 ( HEBES 221°CEHER 33 W/(m-k) CTE
7333.2ppm);

c5 Ag 38 (HZY 60%HI K Ag 15, 20%A9EEEFN 20%BHIMGER( LT TR )
Bpk, , HASELT7 60~80 W/(m'k) , BBV T ZRE ) 400~420°C;

dBHHER  EREReBIRRIIR. SEREIREMNIER ZATORHEE  Ag Z&ERBRY
\EME N AT Au F Cu BRI BIEEFIR | DRSS IAGIN B3N4, AIN, Al203

1 CVD RIGIFAEFH ;| BIMETREEFIRT o /R ENEAA B R

3) ERRERN  BRAILEBE. TEBR/SMHEETWINEE |

a. | e (AI203): SIS 12~35 W/(mk) , SEEEREX ; CTE A 6.3ppm (25~400°C);

b. &L ( BeO ) : ) 248 W/(m-k) ; CTE J9 6.4ppm ( 25~400°C ) ; EETEHRIE Be (LS
YIRIKI L5 #2181 Be s (CBD ), RGPS ;

ca&ME (AIN): SREA 170W/(m-k) ; CTE /3 4.7ppm ( 25~400°C ) ; —MARRRZEESR
TEKEMEDBMTETRIZEMNIE |
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d{EBEEEME (LTCC ): &2 DuPont 7] 1985 FREMUN—IIEETEHA , HASKEERN
2.0~44W/(m-k) , CTE 73 4.5~8.0ppm , BUATFHIEREFIEETIIEANS ; LTCC FEHIBEFLAY
EFRRHRSASERARESE

e BIRZEER | BTHESTHIER (MCM-D ), AR SBREIR MARAER , ZEEEER
PHSHEMERERS |, BN EBAILUERSMBILIEFIESERASE ;

fANENR : RN LN B ( DOS ) IARFEMFHITHEEE |, FlE0 Heraeus NFIAY Cermalloy
GPA98-047 RIS/ 4.3 W/(m'k) ;

9.CVD £RIF : ERERIASHESETRIR CVD SRIEE—MASKIFEEEIME , BREEX
F 1300 W/(m-k) , $RBERT FRIEEMR T FRERER A |

h&SSBER (IMS ) : BRI BIEERBAI BRI, BIIRREEEZELRIR  B5SRE
EARZHEFITE 18inx24in AR EHIAY , FRIAR FR-4 EDHIEBEERIVEEN. SSNRNERY  H
HiR—HEA Al , tBalLA2 Cu. Cu-Invar-Cu, Cu-Mo-Cu =5 , FHEZIHGTAER , Nk
ReY)  EEELFHRENNEZ EREFIERE ;

i ENHIEBERE : 7 MCM-L ( BIEMR ) A+ , ZEEIREAENIZE (10 FR-4 FIRBILE )

B/

4 ) BIRHGE - EECRNATERER—RER  FERGEREIT—REAH (FERER. BEF
EERT ) ERERENR  BREERRGYMH  IHEEREEFIER , —RERSYHHE

SEERT

5) SSEHRIMHIISEE :
a JFSEHEE | BEERE ( PEM ) IIEEAEIRZEIT I RAREENS |52 ARBR-RAM |, RE
AUREBER N E BT BEHERIZ S ;
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b SEHEE | TEIRMIIESARNAE | EREEERNERRENSZERR , SEHET

MEERER OB RERES , XEMBER/NI—FREEREXTR

6 ) RFEMH | FESARE 0.026W/(mk) , RRARNARSK | NSRRI BRI
LGERR. iHRRIBARREIWMENEPRESASSRERNREITESR | ERNERHERE
L SRR, SRR, SRR, RERRIE. EXmE. =8, 8w BER. ™EM

RREME G (4 )

7 ) EDHIFBEEHR ( PWB ) : FERRFHIZRPRINAEEER N BERY | EIEMUER , A2 IRIERIRIER
AX  HNIME PCB AJLIBSHEEN  GEHRE. WEIZER NAEESES R —iE

ERRESHIET I REVASERNEUEERERIELL. —#RAY PCB #AY CTE 79 15~20ppm , MSH#A
RIREMRAE 0.2~0.9 W/ (m-k)ZI8, RESHERITEESREIL. HMSES (FRERA ) KL

RS SR EERS

8 ) FXft PCB : RHBERMRINEBMH SEINERY , FIBEFAY Cu SERGTR , ERM PCB 1,
BREOSEISHBE | BENEMEFIEY CulE , NEMRITASERR 0.11 W/(m-k) BREERE

BEREHRSERN 0.21~0.87 W/(m-k)HIERESEE ;

9) BE  EEHFRNER—AIET LA, 20 Au. Nii Cu. Ag#0Sn, SEREERNTHLE

BiR , MEREERAN T REESEMET SRS,

10 ) Six - SFRNSHRERE | S TREETR , SSEREIFES | & He XERISAR
SRAERXHRTSEESH 6 8, SERLSERIFSVEREERYET R |
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5. REMBERIEE :

aFSINEHRRY | BFRETHAERTFSHEER , FERERREREN—XEREE |
EFS R EERRREAENEERE ;

b S RGEHNREEE | #EMHIRASREREREIREERE |

CERMHRREEE , IERHNSHAEMERNEE , TERERNEBEMHEE |

d. BRI REEE |

PRI SISEN LA

AR

IC FRMHAIHERRNE— <Y Tl , BEREXRIRE. BN, #
RS AZBEEFCRIBAFERIR |, FIiEERFRIAZIERELLERT i
FIXBR—+ZFRIBHFAIE IC HEITUHRINESRIER , RLERIL
P ENERRE BRI T IC HEEMNTFE X FRREE. SRMERIK
RLAHIREZ IR RIRAT |

KEIB SMEREFRUKIE , BRfE SMT BREEASEEAVEAE
IS5 AW | (B IC FH5RGu , BRIASEIREAZTIAR
K5 3 BELig SEMICON China BRI T "¥SNERFBHALIUER
THRWEEMIR"  EEUIREFAHAR , MEMMEFIFE S m
AR EEEMmET !

“IBEEHERS , BRI LTRRE" |, #&M ICEAXR—ESIIE !
ThRig #FETREEFEI— N (BFRIERA—FIBHE. TREMSERME  Eelectronic Manufacturing with
Lead-free, Halogen-free&Conductive-Adhesive Materials) ,35[E John H.lau XIi%ig. C.PWong ;EIE¥. Ning

Cheng Lee Z=75F, S.W.Richky lee ZHIFEZE , BRI ERIEEICSE !
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