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A chip package of the present invention including a substrate, a chip, at least one electrical connecting
element and a solder layer is provided. The substrate has at least one contact. The chip is disposed on the
substrate and has a least one pad. The electrical connecting element includes a copper bump and an anti-
oxidation layer. The copper bump is disposed on the pad. The anti-oxidation layer is disposed on at least
part of an outside surface of the copper bump and the outside surface of the copper bump is not connected
to the pad. The solder layer is disposed between the copper bump and the contact. The pad is electrically
connected to the contact through the electrical connecting element and solder layer. In addition, a chip
element of the present invention is also provided.
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A chip package of the present invention including a substrate, a chip, at
least one electrical connecting element and a solder layer is provided. The
substrate has at least one contact. The chip is disposed on the substrate and has a
least one pad. The electrical connecting element includes a copper bump and an
anti-oxidation layer. The copper bump is disposed on the pad. The anti-oxidation
layer is disposed on at least part of an outside surface of the copper bump and
the outside surface of the copper bump is not connected to the pad. The solder
layer is disposed between the copper bump and the contact. The pad is

electrically connected to the contact through the electrical connecting element
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and solder layer. In addition, a chip element of the present invention is also

provided.
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R ER RIS
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(REIR] (R
B R
CHIP ELEMENT AND CHIP PACKAGE

[ BirEi )
[0001) AZFEAEHERIN—TESLF#E(E (chip element) » ARRIEH
BE A —TEaL 18888 (chip package) o

[ FerisdiT]
[0002)] Fr4Ef@ESd » FEEEER (integrated circuits » IC) By
EXTEOSR={ERE  TEiEERAIEET (IC design ) - TEESEREHISIE (IC
process ) MfEfamEEgAIEEE (IC package) »

[0003] 7EiERSEEEAIS(ES - &5 F (chip) ZARHSLE (wafer) B
{E ~ BB ER LN VIEIGE (wafer sawing) FHERMER - MEIEE
o — B (active surface ) » EiZfEFEIC BAFEITTH (active element) K
RHE - EREINZEEER TR - B FHHE LERRES S
# (pad) - CUESABAEYIBIFTERRI &S AR EE R m s Sk
BN —AAEES (carrier) - RKEGFHIINR —FEREE (leadframe) B—EAR
(substrate ) - g4 HIE LB A LIE BT HES KM (wire bonding
technology ) B ST (flip-chip bonding technology ) MEMHEE

HRE 22 5 EBEE, (contact) » DIRER—Su A EI450 -

[0004] WMELBEEEMNES &% RREEESEZ T8E LM
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iR b SRR EEEE (conductive bump ) » ZEGERIEZ %
DK o FEIE AR ERR UK S R ECE R ER £ o 3f B FIIFE R
BB S A ROIE R B S BB M R B EAN A E T, -
BB E LAEREES (area array) By RBESIAGEF < FBE L - HILE
SR ERNERESEEBR SHEE B £ 4588 - 14 - 8
BNTHRES RN - RS EEE S RS EER . MsEENS
HEER  AEBESBESEWTRA S HEBCEEREE (electrical

performance ) °

® [0005] 4AT > BE LM ERE SERHAEE - BEMBIAIH
BERE - Al EENCEE DIAR S 208 » 58 BEER
RIERSREEE H SEEREE - S U/AERANE - SEMIRIMES
R RIFRIRLIGEFIIRE, (soldering tin) {ESSRRL (solder) HIKRZZ T
BRI FEEEER - ARESHTHHREE T2 IUE& SR
HI& - HEMSIIM EERSHInE S - RIEEMREILZ MrIRIEE (pitch)
WK H B B AR -

® (RHAE]
[0006] AFEHAZ BRITERRBt—ES I £15688  Hrh ol RmEm—ET
SECBERIIEMNE (anti-oxidation layer) HISRIHR (copper bump) EFZE
M R Fr B -

[0007] AZ|IAZ BENRRE—ERFBE RAFNKERES
TSRS -

(0008)  AHEURSRUC—TEE I EHE0E - AIE— AT - — B Bo—
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B ERE (electrical connecting element) EE—{2fLf& (solder layer) - 3L
WEAEL—EE - BAFEENRER E - BEFED—ZR - EEERNG
A —FRE—EAE - FMREENES L S ERERSE™
RAESERERN I RENED T L - BRSBTS e 2,
ZIH - EREHEICER AR g B e R e -

[0009) 7EARZEBA—EHHIT - iEBOHMEES - &8R- 58
BYFAEE| (organic solderability preservative * OSP) o

(0010] FEAZBA—EHHIH  HEMNBRLMCBESE - 121 - 50E

(0011  ZEACESHA—EEMGHICh - S H B — IR (fingerprint
identification chip ) » B — —# BHIE i - Ib A M AE —BE O
(through opening ) » ELETFER — He RIS, -

[0012] FEAFH-—ERAF SHFHEBEEE-—GFEE
( protective layer) » EOiE L HERAIEIE L - ot - (REB M BETEESR
K#& A (nanodiamond ) o

[0013)] FEAXAFH—EBHEGIT  EREEGELS—EIEKIL
(stress-releasing hole) » HEFEE T —AE -

(0014] AZFEARRG—EEFBH > BE—RFEE ) —BHERE
- A EAES—#F - BEEERGEE —FME—EAE - #H
BREERER L EETRERFME M BESEEN—SRE L -
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[0015] Z7EARZEA—EHOIF - UELEOIMERSE - & R - F
HRERIFE]

[0016] ZEAZA—FHLIG  FIENERMLBESE - 31 - S0
BRI -

[0017]  EAE—EMGHIT - & B— IR - RRE——
e R, -

[0018) fHEREEIEAMIATE iz S AR EHEES S H
Bomm TR LRREE - A HERNEFEERS
B EEE CBEERIPHCHERS ) MEEEEEGE - ol > 5
MREMBATFTE R SHear it - AR E M| S8 B BRI
HERME - I BRI FRIREERTEVN - 34 0 HREARIAE G
Bl &t Fr BB Fr 3t SR RE RV BLEERE T - e8I B s e 1 5%
H EEEERSNE » Fr RSN A S B A S S S sE

® EREPE -

[0019] 2= DITRAA K FEHT B f B S B SR I T AT 2 A
REARVE 57 > BRI SE IR A BRI E Lohr L S BB, -

[ =R ]
[0020] [E1ARTRAZH-EHEC —ERFHERNYRRIE

[0021] [EIBfERE 1AL S HERNER- I EER -
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[0022] 24 ~AFAE bl —EEF HERNIERE

[0023] [E3AMTRAFEE =FHilc — B HERNIERE

[0024] M 3Bi@REBAZ EAREINR~EE -

[EfEHh]

[(E—EHEH]

[0025] 1AMERAZIAE—E A —ER HEBNHR~E
° [ 1B#&REI A &t Fr B SN E R IR E R B E - FH2EE 1ALHE
1B » RNE M &k 24220085 —ERk210 ~ —&: 220 ~ B4 —BMHE
#4230 (Bl AKEEB/REHAERSE ) BE—IRRE240 - EAR21085E—
EfE2128EFE A —iRig a2 14 (BB REE~—/8 BEA%IE R ) HE
HEL—EER14a (BIBREMETREE) - NERBE212HM BB -
REEmo e (polyimide » P1) BCEMEBERINEM K] - MEE/F214EEN
BE212:2 —3RiE212a b - AE MBI AREEE214FR T3 E B2 142 S} 38 H]
HEHARE - BRICRNEIE e - 4 TEB—FiEsI+ - E45210
AJEES ARG - HAEREN M ER12Z B —RE212b F - R L5
—E N R B T -

[0026] & fr220BCEREMR2102 /1 E/@212: 2 RM212a L > HEH
22088 24— %222 (BB REE RS LB I ABIER) - AEEH
o EF2209] B—eRUREE R 0 HEA - THERAIER224 - BUAIERT
RIME > sh 2202 —HERAIE 224 B FEN EAR2 102 —E 220216 - TRt
WIRERBARYE » SR 2202 BB sE B ¥ 22200k (JRENEEm) L
AJBCE —fRFESE (passivation layer) (LR B MEEE2227 — 458 — 4
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A& IER224 ) - DURAEREBFT R B LIRS EZE222 F > AJRE— T T
& BfF (under bump metal layer - UBM layer) » AT _EiifREFHME T &
B g RUAB 7S -

[0027] FfEEMESEREA230EE—HBR2328E— S //E234 - &
{2 MEE 2300k - SR BR232BECE N IR B2 220 Hep e — | - i b /g 234
FCE S PR23289— 43R HE232a | i B IS 232/ 54 R E232a2 B
e SE232 PR R B R R 22238, - AE eSSBS ME234ME RS
BR - HRETEME234HIMERD - RIS ETEME234T M EEH
® BRI ATER - BERETIEAE23MERIR - QIS ERE/E234
LM EFERI TR » & 220885 S B MEE R 230MR A —ak 18
{4300 » H&Fr22088 8472102 I ATECEER (underfill) 250 » DIEAEER
A R MEE 230 -

[0028] 240 E NS MESRSR232 8L B BRI 140 ] - &%
(22238 i LB MHE B 230y o rh 2 — B R E 240 B s i 2
& et B2 14an 2 —  TEL VAR IARYE - BRETE /8234894 E

® B HIFRE24009M R RS, - RIZETISME234EH B SHEE2322
H}-3R 123220 K ETER 3 B2_E RYHEER > RO SRR B 2402 B S BI AR
ELRRER - K1 > ERESBR232.2 41523289 I RS2 (FREIA-EH
h¥8232:2 S15RIEI232a 0 R SR EA S B B R 222 D R B HE L $ Bk 2 148 2
HIBSERSY ) BT BREAER B ¥ e TS (L@ 23491 AE - R ET IS L /E234
HIMERR - RIS ERSAE234EERE240 MR SR TRGER RS
- WL > AERSIS - KT REFR LRy - B1BhEEHEAE
234EY RG240 IR S RIFARLUE AR
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[0029] TEpLfEsdAE feblsh FrEf eI B E L & - EYIEIRE (R
fam) LUPREER 22028 @ 5 SsE23250 B B ak Bl & 38 th
#2227 b H & EHFEME23IE BN HEZSFIR232 2 BENIISN R
E232a b - HESEEMEEAF230ELIEH - #%  REcERELEEE
2308 M EETUIE - HEERANSERAREA300 (BEHERNS
Fr220 B2 4 FERYIE LhE M HEA230) BRI - 855 > TE—REFIEMR (R
f87R) BIFTE BEL214a LT RURFHE240 - ATR - RHEEa A B(F300F6H
BB SRR SR 4 B E NS BRI S EEE B - H15E
Lb 5 22077 35 te i A 222 B B BAR 55 Eo R BA2 1 4aFE EHAR B /@ 2408258

® SRR MR R 230 B ME et - B > SELEAL 2202 SN R R T L
250 » DIEESEREE SEMEER 230 - 1% - YIRS A5
HAZEEAR210 - (A B S EF30082 51 82 Bt 21 06985 Fr
HIEERE200/F LUP B, °

[0030] FEEGPE M FER SR - AERES & 2R
200098 BE23 27 [EAS LR EE - H AL 2208854k 21 0.2 IS iR (8
BEHEAERCMERS) TEERGEERE © L5 - BN B REMFTE
® R & - FiBE232 B BIFRYRAELE R - 3 H $TB2321%
it FRIRRE TE N - 5541 - BPATES: g 300304 F £14<R220009 BfF
WEEH - TR SR 232N BB R 2023 RSN R 232a ERCIE STSE (/g 234
Pt AR 3R 23280 25 B0 18 i Fr RS (300850 Fr B 2SR 200 B FRIE Th &

1€ -

[(E=FHHE]
[0031] M2 ERATHE_FHPIC —BEEFHERNIERE
- WBHE?2 - REHEHC & EEEIR4008E 5 — e Bl & EEEEE200
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WL BRAER » AREHEBI 5 B S B 400058 eI S L B 434U E 15
STERIER - EEENENBCUIHESSE - MISETELE34T
DMEER BRIV - & ERE B30 E BRI BT -
HIEEIEABBIT LR SRR,

[0032) ZELIVERIINER - B EREMESHE RS R aE

FISE - BASRIBA40MIEISE - B4 BSR40 - JIE(LF434

T I BR432 SR EA3 2200 FIETER43S4 (IREN-& EArBa432:2 41

4320 HR FIAC L B 188422 U B9 2 JE64 1 4 B R AO TRER 3 )

@ . FHNERTNE R Q0EER0ES 2 - S EEE

B30 B34 BT A S B 432 T B T S 80400 B

SLFKTE4320 | « AT » ELF4208BIAT4 00T S 2 1 » & (R PEEEEA30

- BSR40 SIS E R ARSI 4325 S £ 4322

BT BT A LB MBA34 - R IS B34 S
843277 S T3 22T BITTESS4 I -

(=]

® [0033] EPBARRAZRFE=FHFIZ —ELFHEENEHERE
- E3Bi@REBAZ ERAHRT N EE - FH2EE3ALRE3B » REHHIC
g 7 ETSE RS 600 EE 55 — B B & Fr B SERE 20009 R R Z IRFER » REHEHI
Z o FrE SR 600 FE A IERCE A &h 1 6202 —HEBGAI& 1624 ) —fRFEfE
(protective layer) 660 > HEAR610E B FEA—FEHERFL618 (EB3BR
B TRLME) - (RERCOIMETTERETRAE A (nanodiamond ) » HE
B2 BBhKRGT5 2 THEE ©

[0034] H{EESIRBRFLOISEHEEZ616:2 —FAFE616a- RNEHEHI
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& EBBZEAMS - EZFC6168IISE—E - HIUEAEc16aEH S
FE 18 R @I, - VU{EFE JRFL6184 BB R B Lol A A
616a - E1HELEMHERAF30FEHIFRE (CRigR) £k (HEER
% AR BRI K200 ) TR R EEARC105E Lol 614a ([E]
3BEIEAE) & - EARO10{IAIfRIFTRERI TR A @ -

[0035] @EiETAKIEGIRFEEERIE DT LI AT FE R R EE — B i
Bl FREAS L -

[0036] AFFEAEMESI AP BHEFEEFHEBEFUTHERZ—
SREALRUERS - BN E NBMATERA SN - ARATRLIZ &
e FrEt e ierI s IR R LB E - B B 4580 fr EEEAR
Z[EREHEE (BEERERIMERS) MEEZEREEGE - it - 48
BB RS Ssalidt - ABIHE < S B AR AIE
BRI - 16 B SMBRRIE C M RIE AT 8 N - 541 HNTEARREAE
HaBlZ &t s Bt Fr S S Re VS ERIE T - 7ESh SR T B g R E iR 4t
KE LEREREME - FTLSAREN A BES B s e Sen sl
TEAEDELL -

[0037] EMEAFEAC IR E BB EEHIIILIERER - (ERE ARG
FUFER{ER RS B FRERIEE R/BAH - TR S8R
EREERER - Wit - $RAERTNE - TEMEE - AZHL
BRSO RE T REERS - MRS SRR HI7EREk PEHE T
HE M HERIIEEREA

[RF3EaREA]
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200 ~ 400 - 600 am T ETEERS
210 ~ 410 - 610 R
212 NEE
212a ~ 212b K
214 FRERE
214a -~ 414a - 614a ek
216 ~ 616 B2z
220 ~ 420 - 620 N
222 ~ 422 HR

® 224 ~ 624 RGBT
230 ~ 430 ~ 630 ERESEEIS
232 ~ 432 i ulab 7}
232a ~ 432a HiERTE
234 ~ 434 nefke
240 ~ 440 ERE
250 &R
300 P&

® 616a A%
618 FEJIREIFL
660 ‘ RiElE
B2 - B4 JEEHB
S2 - S4 &R

[(&YHEHE]

BNEFFER [FiREFERE - 08 - SEERER) : & -
BN FEA [FERTEFEE - 8% - B - SiIEfpaEC) : £ -

10
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