0 5 e e RN A B 3 L Rl Bkt

F 3% & kAL

LIsHING HousE OF ELEcTRonics iNousTRY  ittp://www.phei.com.cn




TVEN H

c;fo/-ﬁ
SEERNM AR A A IEFIR HHF

AR LR e BHEEOR
(552 /)

ETH HmE

%
o)

\: 1
/3 15T s

Nt
:

BiP)

Bih]l

ce :}" I % & AR AL
Publishing House of Electronics Industry

Jt 5t « BEDING

15

%:



REE T

FHRE-AFEHREBAEE S BREAREM . 253 13 5, ARCOFRERSCERE T ERME. #ET
SHAE. BAERREOR. R EVHIRBAR . o SRR S BRI SRR, R, BR
. AEMERRE, BRUEETE., SERIETHRAMTRERERER . ABEFRR EORAE, T,
FERE I REIE BT R SERRAE R . W BEAS, EHERA SN RERATIL, BEEREEAR
MITZURE, THREHKERER.

ABAMEA R K & W R TR ANV TR Bh, At TRERARS %,

REVFH], NMEUMEMTARHRDPREBZ HIREMAE.
WU, BT

BEHEMBE (CIP) #iE

SRS R/ RO GE. —2 MR —JbRt: BT IRHARAE, 20137
TR S BEA I FH 2\ A 37 R b
ISBN 978-7-121-20649-8

[. OF- 1. OZF- I OEREH -G —HETE -—"REFEE—#M V. OTN405
o [ R A B 508 CTIP BidiEiZ (2013) 28 122902 &

SRR
TG
B Rl dEsRUREN S R A
¥ AT RIS A RA R
HRRAT: BF T ARt

JERHRRER TR 173548 8% 100036
FOA: 787X1092 1/16 ENK: 1575 . 4032 T
B K. 201347 A% 1 KEVRI
Bl % 3000/  sEM: 33.00 G

& o
o &

FUB I s F Tk AR AL B B GRIR A, E WL RS Rk, FREER, HE5RERITHER, B
REARMETE: (010) 88254888,

JEBFERAEZ zlts@phei.com.cn, EIIRNEERIE K2 dbqg@phei.com.cn.

MR4#gk: (010) 88258888,



(EEMEBIBTA R (£ 2 ) ) BHMRESDE

FEER: FTH

BIEEER: HAH
ES 5

GEx A K He E P
T ¥ R FEEX FITh Fhi
HIR RiEXR B & OBLN E Z
12 & RAE W HE KEEZR BHHNA

AEE BEK



F

R ERBE RN I, ETRP SN AR ZINFABE LW, HhZ s RE
SRR A DR R TAERASE, DM, Wi, EWHe e BIhe. B, HR
PRt A e LR FR BN TO A RESR et (K1 T g

FREMAR TN EER R, ERRCEH RN MR THE (EERT)
A R S AR = KM o JErh i 7 e S A L B S AT A LR T R R R 5
RN, BEFERME. PRERAA . RE A7 B30 5 e
A EENMAL, K= BREM sUER B X B BT AN R A i 7 B 35 5
WA= R, 2005 BN Dk 345 1270, o5 E NS BHB PR A BERL 7, Xt
ANV RFEAHTERBERBEEEARME . PREREMEAR, HREAMEXAE. &%
TRHEER KR F ML ROR B AL W AR REER b7k R R BB Tl B3R NA, BB AL
BV HH

FERXFIEOLT, (ARG BBEAR) —BgmERH AR, B T2, A
FHRER, XA RE MR TER R RRBIBROIEM. ZBRETENSE —ARER
g EEMARRER SR ERTENEE, CEREGETHETS, AALHE. R4, %
FAtER, BERTAE A A AH R % Ml AR B8ORS B il s e W BR T35 I 45, T (AN
TR Bt g, KRB S AT T TR R .

B R K2
T H 5 ] A H 2 Bt
M
2006 4 12 H 18 HT 1li#B



T

Al

FAE 2003 4, REEFEEMBTHEARETNRITR 795 T RIS KD, = 2007
B, (CERHEBGREBERAR) SiE W 7. SabE HERME, B E R B,
— LB TIRGF IR . ARRBITHUR D TR s 2. SN AR R RMALRN.

M 2000 3 2010 FELSK I, BELR A TR K, 2I=KFkFA:
—RAEFHBAREY K, 2006 40T FTLAEA R B BB B IR KOHE BT 30%, £
R ERE R RBAKFRENR, &R HES AR R T 0.13um $#2& %] 90nm L E;
SREAA. RES. S5 PK IC SRR, P ETEARNRR, HRT K
S PRI . BRVT = A 1 DR PG b X (1 DY KARERAK R o BE 2012 FEH [ 2 F k%
SWEMSE TR AREERARE . OBAHEMEENR =Kk, B 8
FRADARFRASE, AN 41.25%. 2011 45 H A HERH B IES: 2010 ER RS K
A%, BEAEENRSWVEARCIHRE I E LG

FEHRTFFRANTAEMA. BE. 2. RERNETRETNRBRHEDT, £RHE
BB AR AT . MF5EE (Fine Pitch). i H (MCM/MCP). 3D. 54k (CSP),
REREHE (SiP). FFFdHE (WLP) RESEFLEAR (TSV) AR, BGA. 345 (Flip
Chip). [ f ™ &l (Bumping). SiP. WLP K &Ff CSP BiR7EE W T IR R BEFiEHE. EX
—BRT, REXNERAREL AT FREFRFEEMES, BIT EREESHFHERAR) X
REN, HERIZEETRERBR SR HEEARMERFE, BN TEREFEREER
TEHER, THREBHEERWIVRMEEBES . ZEMHRESETEHN. BINZIHMHEX
HMAER, EERREIREHEEE, HHRARMERE RS AR A ERNE LS
REEHFAT I SERRAEF=BAR, BA @EFRBE A PIR A

G R B SRR R PR (D) AR AREARBRE LR P LA TR, wmE RO
BRI ERMAEENRER LR, PRI ITAEE, MUHE T 2B,
EREMET .

O I B R 2 R B PR B T T AR S BT G T B E AT, DR SR A HE .
. HFREMFE TR (ERARLREEER 82 ) BEMRELSLKERE
HIREF IR R FEAR TR 22 A XS54 PR TN TIE. RRET, MBT
= BEREENE 2 B, B3 EBTRARENRS, M5E 6 &, 5 12 HM T HME,
7 — RN IR !

HTFHmEKTHR, HEERE, BHhrEiR. RIRMARSBEEEF R, HiESEE
AEIRIE.

AR TMk2ERE (%)
Z=n] 4
2013 4F 4 H T Hu#Ep

LI VAR



1T BB R EEEREIR e 1
L1 BRI AR ceeeeereseesesses sttt 1
L1 B eeeeeseesesensessts et 1

112 5P BEBE R ARATUSR, -+eveevreeerereessesemsmssmsessss e 2

113 RGBT T I G oveeeeeereseresserssssssens sttt 2

1.2 BRI -+vverserserserse st 4
121 BB TRRIIHEARJRIR oveeveeeeeerrersssmssessmssss s 4

102 BERERIAPIE oreereserresrecssmes st 4

123 BPEER AR GEIBERPL -vveerrererersersmsmetsie e 7

13 B TR AR I 7 BRI RS oveeereererrrmsssss et 8
131 JJj 5 ereeeeereesessessesses et 8

132 RFEHAHN coeeereeesems ettt s 1

133 [E TN IR R +ereveererersessesssssmmsmnsts sttt 14

BT TP G IELSL G ] vveeeeerseesessensssss st 18
S DT FHEETETEED -orreereereeresssssssssss s 19
DL BB vweeseeseeseesensen e 19
22 R RITRTIE G HIJE «-reereereeressesemss e 20
DL G ST eeveeeeeesees e 20

D02 TG FJE seeeereeereeen e 21

D3 R IBE oeveeeerer e e 23
D31 LB -+reeeeeeeseeesseessee st 23
D30 JEBEREIETE corveveeeserensesses ettt 24

233 ERHIJREBEIEIE «evereeerreemensmssnstenees s 24
D34 BEEEREREIE I «eeeeeereesessseersssssststs sttt 25

DA D R ceeeeeeresrerese et e 25
D41 FTERBEAEAR woeveereeresssesssee i 26

242 AR E BB AR oo e 30

243 [BIBEE FA R AR erreeeeree e e 138

2.5 FRIEER ++everseesressessesetue st 45
206 Z TKAILTET +-eervereeresersesseessen et 46
D7 B oeneeeen e 47
D8 BRI -+eoveresreseeerennenn et 47
D19 FTHeresreresesssetnssses sttt 48



2.10 ﬁ%g,ﬁ:ﬂg%m ...................................................................................................................... 48

S5 S G L HL D woveenneennesneen e 49
B R L Vi L, R S ———— 50
3.1 JEJBERE AR ceeereee et 50
301 JEJE T B IRE ooverereeeree et 52

312 JEJEMIFRLLER, -verveeeeerereerrmsemsemssententent e 54

3.2 B E o veeeneere e 55
321 JEREBAREL coeeerereee 55

322 JEREHIBHA coeeeeeeeeernee e 57

323 JEBEAN T cooeeereerreenen 58

324 FTHAAEE eoveereeeeere e 58

3.3 G R e 59
34 AL - eereee oo 63
3.5 JERE GBI LIRS «oeerereeererereeemt et 64
BT ST G HSE R 3 eeereereeeneenet et 65
AT BRI o 66
4.1 RERR oveeenee e 66
4.2 B et e 66
B3 BB e 69
< = e 71
4.5  FEBER T RTADEE <+ veererreee oot 72
A6 ToA Bl e ree et 73
4.6.1  THEFESTIEIIIAR -oevveeeersesrserermmmmmsmmtmne s 74

4,62 BRI JT I cverveerreerrennemteeteet e 76

4.6.3 ToAEGIEBIFIEELIERL cooeeerernnerrminiiiiii e 78
4.6.4 ﬁﬂéﬁ%jﬁ& .......................................................................................................... 78
4.6.5 %%@ﬂ,mﬂ%ﬁ?&% ................................................................................................ 78

I L5 80
I EMBIHLERAR -veevveerrmrerresese st 81
S0 TR AR A florss onmesonmmssusmssonmeensss i e ¥E ¥ 58 SRR RS SRS 81
5.2 BEFREIGHLERAR -+oveevereererrerssess ettt 82
5.2.1  EVEIH BRAR HIZE SR ARIIRL coveereeere e 82

522 EIEL AR R S AL o veeerere e 83

523 FEZEN ] EE B AR MR EIE -vveevreenemonresneese e 84

5.3 BRFREI L ERAR +oveveereeerrseessetmis e 87
5.4 PCB L2 H BRI BIMERIAR woverreererrmreerensn 38
541 %) PCB EMUEIER — M T ETIRD ooeerererreeresr e 89

542 %) PCB ML EATLEHIFLAE] --veerrerrrerrrerrneesrneeiietei et 89

e VIII -



543 PCB %ﬁ*ﬂﬂ;mﬁ&* ............................................................................................... 90

544 PCB %ﬁﬁ[]ﬁ&{]ﬁﬁ&ﬁm%& .................................................................................. 93

55 E’ﬂ{_’.ﬁ’%%%ﬁ ..................................................................................................................... 93
5.5.1 ﬁE%izE: Eg%m .......................................................................................................... 93

552 Eﬁﬂj}ﬂiﬁ!%%ﬁ ......................................................................................................... 94

553 E%%ﬁ .................................................................................................................... 94

5.6 ED%UEE%WH‘J*&JL"J ................................................................................................................. 95

ﬁz’ 5)&5;—%—@ LR P T P L O P T PO EPPEPPEPP 95
HEE TTERUEGHEIREIHIIES oottt sssses 9%
6.1 7—132515#5 %%ﬁﬂﬁ%ﬁ'?‘ii’ﬁ .................................................................................................... 96

6.2 ﬁacuﬁ%ﬁ* ........................................................................................................................ 97
6.2.1 ﬁ%@ﬁﬁ%glwgé ................................................................................................ 97

6.2.2 glgﬁ]%ﬁ}%&% .......................................................................................................... 98

6.3 iﬁﬂﬁ%ﬁ* ....................................................................................................................... 101
6.3.1 SMT éﬂﬁﬁiﬁEgﬂ_ﬁIZﬁﬁ .................................................................................... 101

6.3.2 iﬁgﬁﬁ* m%g&ﬁ%ﬁjﬁﬁ ................................................................................. 104

633 ﬁﬁgﬁ%* E{le}#ﬁ* ............................................................................................... 108

6.3.4 ﬁﬁ?ﬂ%qﬂ H{Jﬁg ...................................................................................................... 111

6.3.5 ’ﬁ#ﬁﬁdﬁ@'—ﬁﬁﬁh@%ﬁ* ........................................................................................ 112

6.4 %IW%MHEIZ ................................................................................................................ 115

6.5 ég;‘—aﬁﬁ}émﬁ{% ................................................................................................................ 117
6.5.1 ‘@%Eﬁﬂé(ﬁ'—?ﬁ’%’é ...................................................................................................... 117

6.5.2 %{é‘:ﬁﬁgjﬁﬂ ......................................................................................................... 117

Eg 5%\%@ (G +eeeee e sttt s sttt st ba 118
7 E HEHBIGHAR oo 119
7.1 Jm%}%ﬁ .............................................................................................................................. 119

79 (/%ﬁ‘%ﬁﬂ .......................................................................................................................... 120

7.3 BB 121

E;J 5‘%3\%—@ 7 e LU L LU C LTI 124
R B L o s 07 S 125
R | L PR . - = R — 125

8.2 a%@gm%ﬁﬁmﬁ*} ......................................................................................................... 126

8.3 MR T oot 128

8.4 ﬁﬁm%ﬁ%ﬁﬂ ................................................................................................................ 130

E}] 5‘3‘3%@ o SRR O L TP LT LU TR E PO P 133
BT FBEIETEE oo 134
9.1 Eﬂﬁﬁmﬁﬂ .................................................................................................................... 135

92 Eﬂﬁ-%ﬂ{]lz .................................................................................................................... 137



93 E*_‘l_ﬁﬁﬂgﬁj‘ﬁﬁﬁ% ......................................................................................................... 139

E;J 5}3%—@ L T LT T T P PP 139

B (0B ETTETREERE oo s minivesie it 6o s S S ST oGS erina s ssassstans 140
10.1 Eﬁ%‘ﬁi‘jﬁﬁ"]ﬁﬁﬁ ........................................................................................................... 140

102 ﬁﬁ%%Alﬁﬁ% .................................................................................................................. 141

103 m%%%ﬁﬁ% .................................................................................................................. 142

104 ﬁﬁ/&fhgllﬁaﬁ% .................................................................................................................. 142

ﬁg _lﬁ‘%}!\%—ﬁ 0 T P P 144
AR B RTIRVE TR oo rwsmsmsimmmsosaessssnss s s et Aess sss s 58 oA asasss ssbasrss nsasisshssars 145
T1.1 BEEER coeoverrssesussnsussussesuesssussssssasisstsnastantsiastastsnssnssasassnssnoreanssnsasassanentossssssessssnssensosessssnsasssssssn 145

11.2 m’ﬁﬁiﬂ“ﬁjﬁ E .................................................................................................................. 146

113 T/C muﬁ ............................................................................................................................. 146

114 T/S iﬂlj-‘u—& ............................................................................................................................. 148

11.5 HTS iﬂ[“it ............................................................................................................................ 148

116 TH im“ﬁ .............................................................................................................................. 150

11.7 PC ?ﬂwﬁg .............................................................................................................................. 150

11.8 Precon @“ﬁ ......................................................................................................................... 151

Ej" 5;&%@ 15 I PP 152
B2 B T IR HGERFAGIAT - rreerererrsemssserse sttt 153
12:1 ﬁ&{ﬁﬁ ............................................................................................................................ 153

12:2 ;L":H—ﬂ:gg ............................................................................................................................ 154

123 ﬁ@ﬁg& ............................................................................................................................ 154

12.4 gﬁg&& ............................................................................................................................ 155

12.5 ?Lﬂﬁ] ................................................................................................................................... 156

12.6 Eﬁﬁﬁﬁﬁﬁ*ﬁ'ﬂﬂﬁ .................................................................................................... 156
12.6.1 ﬁﬁﬁ&gizﬁﬁ .................................................................................................... 156

12.6.2° HBLH s++stasssisssanssarsansesassssascssrassrssensasassrnasssesssssonsassasasassssassmosssessssesessessussenssisesasasnss 160

1963 TBJH: caresater-srsnsussssnansossnsreonensonsssssasensonsunsesanssanonsessns b nsssonys oS5 4NDRS1FS 18 HURSFEEEAROE SRS SRRESS 161

12.6.4 gﬁgf%% .................................................................................................................. 163

12.6.5 is?ﬁ ........................................................................................................................ 164

12.6.6 ﬁ,ﬂﬁﬂl}g .................................................................................................................. 166

12.7 EMC ﬂ%&&ﬁﬂﬂ%&ﬂﬁ% ......................................................................................... 169

E}] 5}3%@ 3 B T P T P P T PP PP P PP PP PP PP P 173
3B SEIERIEEIE AR o ovveerreereersre s 174
13.] BGA TR - wereromomenarssensrmsurerssssasenames suosssas svsvsses s vesssnsssasosssoseassnsssssisssasssvansssessannssssawessIssses 174
13.1.1  TFPIE TR oveeerorerreressessestsstssasuessssansanssosunanssnsonssssnsosssasassnsstanssssassnsnsssssssissssssssssns 174

13.1.2 BGA B(Jgégg ............................................................................................................. 175

13.1.3 BGA B{J%Uﬂ;&ﬁ% ................................................................................................... 178



13.1.4 BGA ﬁ@ﬂ&*gﬁ%ﬁfﬁu ........................................................................................ 180

13.1.5 AR +ereeresersensensensess s 183
1316 BGA [IEFEEBEHF -oveeeeerserseremsessmssmsists sttt e 184
1317 BGA [IHAEFE . R JG I S| oovvererrererenmsessssmssssss st 184

132 CSP HAR w+eereeresersesseusettses s e 185
1321 FEHEAF I +oererrerensesses et 185
1322 G SUTMRE f5{ +-vreereeeseessssessessess e 186
1323 CSP [EERIFISRZ +ereeresersesessesemsseist sttt 188
1324 CSP [(IR7 FHTIAR G RREE -ovvveeereresrssmmsmsssssnstss sttt 191

133 fBIBETE R vereereesessessesees et e 193
1331 fBJJ] +eveerersessessmmsesenss e 193
1332 fBIBE B T B4R veeeeeeremsmmssms et 194
1333 (RIS I R AR -weevseereeesremsems s 196
1334 FC ZEE PR IGIIR -+-vreeereeesesessssmssmnmmnmnssetets st e 197

134 WP HiR ++ereereesesressessesseseese et 198
1341 fBJJ] wereeresessesemmemseme st 198
1342 WLP BB ANEEAS T2 coeereereerenesssssss s 199
1343 EHI GBI T HE e eeeereeressreree et 200
1344 AR SURURIBR M -+vvveeseeseessssemmsesssssss et 201
13.4.5 WP (R L ceereeressessesemsenesstsess sttt s 202

13.5 MOCM S5 S HERPEERIR wveeereereree e ssssssss s e 203
13,51 A4 weereeseesmeereesenmsss s 203
13.5.2  IMICIM FH 3 «oveeeeesesresesneserneusets sttt 203
13.5.3  MOCM FFEEIRI AP S reverrereeressssssmnmssnsetiens st 204
1354 =4 (3D) BRI ARMITE R ELIE +rvereeeeresresssesssssssssstssts sttt s s 206
1355 =4 (3D) BHEERAR MM SRR BRH: -orrereeerresssssssssssemsssssiss s 210
13.5.6 =4t (3D) FHBEBIARMIFTEL orrereerrrererrmsrssssss s 212

BT PG EERE 13 +vevevesseessesessesssesssesse st 213

Mz A i:j-%iﬁ%f-éjﬁ .................................................................................................................... 214

AL BB ++erevseessessensessee e 214
ALLLL T <oeseeseeseemseesess et 214
AL L EIAGTHRFHE --eoveveeesessessessersssmms et 215
ALL3 B eereeee e 215
ALLA b oot 215
ALLS  FofJH wreereereseens ettt 216
ALLG I vereereeseesensensesse et 216
ALLT  EJEIJEREE oveveerersensesssesse e 217
ALLS 5 B oveeseeseesee sttt 217
AL FTERAR B ereereereereer st 217



AT BT s i couiieaissasatness omsanaennsamsomsminnsmnex s tssan = ak s s e s e e e 218
BB D cemmmmomsrsnennassmsmmuon s oxmnsoons sxunmtas i exm o s s He SR A S RS PSS SN 218

A2 BBEHE Al covevensomsnsorensresrasorunninsarassninessssnvusnestonsasin sdsstasssssisasaoss s st sasasssssssesssp usient 219

A23 FTED (FTHG) corvereerrremsremsiossiniiiitiitisstistsintsntesstesteenteestessesssesstesssssasessessasssssssessessens 219

RO A reomesssnanenssoonsupesisesssssssnss ovesssnsessssons BV IS ens iasasas sty sHs sasns oA RS RS SS 219

BDE  HEIE soonemsesossuonsorss o sions b siesness cemnsios esasssssisens onas oA BN IR VARSI ARG 033 220

K06  BHBETSHAE wossessnssnessinsssnsnsasiassssossotosssssorsntssssbanssssmisimenssissaaio st swoseasns s sasas iasssnsnnnonnd 220

AT BHEETSHII conesesenssucsrssansusssstsssisastssssssssassasssnssonasnsnsenassans asansessassssasasssassssnsnesrartssanss 220

A28 I IERT 555 5054535 tuponsnsstsnseasasnasassonssssnsssssansassnasssnanssnnsesasranssesnsdssersosisessonsanssossnsaess 221

A29 ggiﬂ“ ......................................................................................................................... 221

A BHHITREES -nmerve o snamononsnsons comonanamensen s sensusss on ek susses sosen 4ss3 s TR VRS Y SIS VT S8 ERRR RN SV SRS 221

BT ] BT ovxrvenssonosnonsusvemsonsersaneres cusovens s svuess oes Ve oRSS TS0 eSS TR EVE G2 RS S E AR NS 221

e R r . 222
BHEE G JEBR] - vvooveeeevsrrssmss ettt 226
Cl  BEBRE] (SI) ZEABEET oerrerermuomnonsonsansnonsusxsrasnssansvos semsasnamsmssss cbiensussas'e sosy syvossvs syssssas ss s evinss 226

C2 E”},—J?%U (S ﬂﬁ ................................................................................................................ 226

C3 T HIANEE B B - e cromensconssssransusssavus svsnsspwsnevsn saers a3 assss savwossusnons s ssrsavnes svossnsiutis usmaressasinarass 226

C4 '%”Hg Z\ﬁ&%@f ................................................................................................................... 228

O35 BSE T0 AR - oxevesnnsusespssenssssposmsunsnsasssssnsnsasussssossssssssessassssens dsnssonsonssvassosansassososssss 228

C.6  VEEIEAI BB, T AT o0 cosssrnsavostssneanntsnntonsnsussssosonsasntss sinssasashossassenssionsass ianssinsnansass 230
B D LEETTIRTE ovvrerrrrererresses sttt 231
PR E BT R LT cesusssenenvomsmusmasorssonmnsestonsssnssonscossssasmiot i Sabs s ponrinn s svnion s s sibossrmi shs o 0889355 234
AL TTIRE v eosussnssnorussas s ssss 55740 5250153 389034045 544555 e A 84 541 R 8 A7 239

o XIT =



B1E SRR EERER

1.1 ERHEEEAR

“RIEE” AR R R B A RS BROR B AT B, XSS TR T IR L
HAA. RERTRTFEN, Ko TEFERFRAETE LR RN ITERAY “4
PeoleliL”, HIEEA “HE” KBS,

60 ZAFRHT, A ARE B AN ERE R RS A AL, 5 THRTTENER Y. —H,
XL RTINS, 5 TrH, YRR, HEIEE. M. ATRSKEELRHE
TEARFHITIRE, BN AN R, EEAYTR, DMESCELS A B AT SR B R OERF R B
MIHUAR. AT EIRY", BiibSh BRI 3R S BUORR . “H3” BB IE R 7E Bt At
BRI

1.1.1 &

R B 3 (Packaging, PKG) ZIEFIFIBERAR R4 THA, #iEH kit
BREAERSIER EAE. R e &ER, 5| ML Ffdd n] B4 50 S B e,
FIRREEAR ST ARG R T2 MR SR R Bk X8 .

BIRNX B “H 36”7 RigEE TR, IEEEASEREREE, ERERTENRSL
TR &, RN RALGEEYERERN TR . B LR ERE RS AR,
BRI T T R

BEBREBAR ., SR EEE, SRS ER, REF RSB ERETERMNREA,
SCILE TR YEIIhEE, 2T AEH TEISARZENER, RABIRERRLSHT
BRI FHEETRE. mE 1.1 P s 650 00 5 UM RS B340 E .

ERHEBEBROEY, ETRPEAAZHOZINARER LW, HAZRE— R
T e, UEERBEREARE. EERIIRE. HEASHRET MR, AMFR
ERMEFR&UEN. ZKABE. BERESPHERBESHESE TR, ®E
HEEMERR O —BEANGEEBEERN.

WE 12 i 2ERBEEN TERE. HE 1.2 aLLEH, g RERERFES
EE R B MEEARHE . RAPRMEE . S . B KNELE L. #ET
CRTEREBRHIE TZNEE LF, BRESHEETZZEHT, KNKERELE
T EEER . R AN EE KB, AT R A A B A S R B R AT R
FUR A .



0\

| wit || wmm

B 11 SERCREES B A

wrwel~ % [~ oW |

K12 SEREENTZHE

112 B HEREBEARIR

SR EREEARRGOEARTR, BTERNRETLRE. EWRWE. ¥, LT, M
B AU, BRE5EEES TR, BERER. BE. B8, a0 TFEMERNME,
B R R — T AR AR S KR, BE TR, SR, TRk,
MRS TZEARK N AN ER R, CIEBRMLLE KK TESR.

TER R T i D5 B IR T RIE R, TFAOH BB BRI B E AT T4 Al L B i
RS TERAR, HHREENE T TWHELDTFFIT R, UHBIEZIEKEAR L
Hofir .

1.1.3 BRAHEEFLIAKTIRE

AT ORFF R TS 02 A0 5K R g8 PO AT SEE AR A, BESR AR AR F B AR ) P 38805
FER BB G AINEIE S, DD P IKR, ZRBUR& R £ O S A TS
FAE . RIEX WA, BRESEBEPREH T —ERHNORE, REFKHEIMRE.
HERE, DARAERIRRE M .

SRAEFELIMTHEAUT 4 5 (WA 1.3 Frr).

(D feiprafe, FERFUFHBENSRMTE. ek oEkZaEnE, E5h
HHgFE AR K HoLTEERA RS SKERRAR, ZERKA FMALKHE
EAEA S, U EENALESRRE, XAESRAEER ENAEE, AN, EEEEE

e




2R 1) 53 TG 19 8 o TR pum—"
(D) fpmBEs, EEREHESNERRT @*%%igész‘ﬁﬁ¥T

B, FEATLEI RUR AT R (S S48 5 5 I L 3% T /U
B R RO B0 1O 32 115 I B R B 1 T B8 ik B L
55, EMEEASMEHN URTAROGESS o wws TS ey

FCA £ B R A fe

(3) REEHER, FTERBIMEHHBERE ) ga
H PR TT IR K T AR B T R A R B
{1 . [ B R 45 M R LA RS D BT R
ST T A IS F SR BB, % B BRI i R
HRIBREIRA . KA FR, UMRERAEM REE
SR {9905 FEl P BB TE 3 T

(4) SRR 53R, EERIRG A HETHE
P REA R AR A [ AT SR AL B, FEReE
PR TAEBREER A AL o 2 SR TC SR 1R
MW SE ndghk. RGBT, SRR, 13 B HRSI e
MR, DURITTEMIRENE. WM EE S LS AR RS H AR, LS ARy
B B IS R P B 2 T2 MR SR SR . LSS HEHERE, TR
BA HERE Y BT, SRAE T R ERE MR . T, HOFERERNES, ©
AU S A AR A BTLL, A R R R B AR

SE R LB PR GE MR T S A e . RIS ME BB W B e B vk R O T BB L R
PG, SR BB M G50 . BERERD R B CE N T 5 & FE 1 SR R 2
otk FER s 4 A P e F R BRI R DL R UANRE

(1) A W 7E B EREIRER F I B AE M -

(2) SNBSS EWPERINR. B L. B4R, SRS, SEER
BRI iR S8R,

(3) AHEME: HBEWURMS . BRI, IEE SRS B ORI, & F
WL, ALEEPEREFE AW, B, DAURIERE B S TR R, AT MY A AR
B (I AN RO S 4

(4) PERE: WK BEEESNEL, HXEBT AT ROERNHREEWNREH 2,
MM T MR RRE M. FHik, BT REEREBERN LK ABETE, IR
FERHUIEE SR, o 2 e o VR LR IR R AL
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1.2 HEHAK

121 HETEHERER

HRTRETERBEREFFIRZE, GFEERBEERSHFEGEE. L. #Hi% &
R, GRBROEE. RG4E6, HIBRA R it ffradE.
BERA T 4 ANAFMER (Level) KRR X—idE (A 1.4 Fir).
n |

%5}%& —BEX
(Module)
fﬁﬂ‘ M

BoREK
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B=EK
... (Board)

BNER
A (Gate)

Al

th
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Bl 14 SHEREARKEKE

(1) —EIK (Level 1 8% First Level): ZERXFRAGHERKE S (Chip Level
Packaging), EIBICHEMHEEE S SHFEEREGI L (Lead Frame) Z [R5 €. B
ELEHERPNTE, F2ch s TRUGNE, HJ5 T —BRAREATERNER (4
4 Module) Jof4:-.

(2) ZEZJZIK (Level 2 5% Second Level): 4 HANE— 2 K 58 Buft 3 3 5 HoAth B 1 o 284,
HEE— AN HEFE (Card) T E.

(3) F=JZIK (Level 3 B Third LeveD): KHN 5 — R KT E B AR I BB RAS
E—ANEBEER (Board) b, 2 A —/NHBHET RS (Subsystem) KT Z.

(4) ZEMEK (Level 4 5% Fourth LeveD): AN FRAUARKE N TEBF=ml LE
.

e EER R CRARIER TEHHRAFRER (Level 0) MEHEe, Fitdid
TEBTUHAANERX 5.

BRI A 35 38 TR R B8 R B A ) TRE R R, BRI AR EE R 5408 i3 F A A7 24 K ik
Fetk. B, JRAHFHEE (Hybrid Microelectronic) RE#HE —ERS5H — EIRBE AR H$
Fi . it B4 %% (Chip-on-Board, COB) 51 & H H #6154k i 4 (Direct Chip Attach, -
DCA) A& T H—E ke, HEREREE SR MG EES BT - R R BN iR -,
DMEF= MRS “8. . . N BER. EEFEN T EZEREHEEARKOAREES,
HETENESEERZHN, Fit, HERRNBERXSHEBEELE M. —BRAZERRME.
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REARTHASEREREFNEE, SHAHEETX SN EE 3 (Single Chip
Packages, SCP) 5%i% #f3 (Multichip Packages, MCP) ® A3, MCP W $EL 44
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(FiHy) #% (Multichip Module, MCM). % MCP 8 ERBARKI L2 5 #3E, 11 MCM #5
|2 E VYA S

T IR A I BHX 43, BT 43 8 LA F R R FIRE 8k iP5 . F %43 (Ceramic
Packages) MR E, #fEFHERILR, XK FEER RIS, Fik2EER
EASEME R T, MRS (Plastic Packages) IR G RK THERSE, HER
AT ZAMb. KA. HERAIESFNA, THEE L ZEARSHEEARR#E, K
HEFHLKRSEE, BN B iThoEE RHABEAR.

A S HEREETT X, BT AT HEAZR (Pin-Through-Hole, PTH) F1&
HE%ERY (Surface Mount Technology, SMT) PiK2K. PTH #3445 | Bk 404+ R S CIR &
&, UAMtiENJEEE (Socket) ERHLEEMR A SFL (Via) FHEfTEEREE, WA 1.5 (a) Fix;
SMT 2844 W) SER5 s T He Bk AR b A UE R 2, & RA MR (Gull Wing 8¢ L-Lead). #%!
(J-Lead). HHHZ! (Butt 3 I-Lead) &85 MBI NIREIE (WAL ML), W
B 1.5 (b) Fim: &AETIHENSE —EREE, HEE IC M EER A TR
W, XPREREER SN BRI (Direct Chip Attach, DCA) 3%, BERERMS “B. .
N BIEESR, BRI B B R AR R R L —
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(a) PTH (b) SMT

5| B o a8

hhh

L5 JCas SIS R B AR A 7

WEIMA SRS, HEuRMARA5I . SuA5IM. WiA5IMERERS % 4 .
LI BIA 5 A #5) X3%% (Single Inline Packages, SIP) 538 X 5| #%¢ (Zig-Zag Inline
Packages, ZIP); XU 5| 7o 2844 X553 %% (Dual Inline Packages, DIP). /NE!4L 3 %% (Small
Outline Packages, SOP or SOIC) %§; PUiZi 5|4 VUi V33 (Quad Flat Packages, QFP),
QFP 3t A 8k (Chip Carrier); K 5|MA £ /E#X (Metal Can Packages, MCP)
5 i EEH|RE3E (Pin Grid Array, PGA), PGA XFRAEHBIFES | H3.

BT fh /N RN REIRFH T SR T2 RS, HENEANNREHEAETZA
A ARk B, kT 48 /NS AR R B, X333 (DIP) 4 Shrink DIP (SDIP). Skinny
DIP (SKDIP) %4rfk, HAbMKdEA A (Thin) SGB# A (Ultra Thin), #1 TSOP . UTSOP
TQFP % . "5 R~F$% (Chip Scale Packages, CSP) 5 DCA &t 2% T &N B3 AL
FFREFEAR. A TENGHREN., HEZHELRES, MEBEEHARKSINE, BEFZ
St g e i g vt i, h TSRS AR, I EFOART | RIZEMITZE R & A FR I,
S H M (Lead on Chip, LOC) HHEHURAEGMS AN, TLARBEE X (Polyimide PI)
PRI A S I T 5 I A2 T, PGA 3% ORIk B R HH i 195 | B L B3k 5L (Solder Ball)
AT B BRI RE S R B (Ball Grid Array, BGA), 1 1.6 i k3R i S,
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