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Abstract

Abstract

In order to constantly satisfy people’s demand for the multi-function and the
miniaturization of electronic products, electronic system integration becomes higher
and higher, faster and faster, resulting in a lot of new design and new technology. SiP
technology arises at the historic moment, MCP technology as a typical application of
SiP technology in microelectronics packaging has become more and more important,
MCP can be divided into 2D-MCP and 3D-MCP in accordance with the level of -
integration, 2D-MCP can integrate multiple chips and passive components into one
package in the two-dimensional, it can greatly reduce the packaging area. 3D-MCP is
packaged in three-dimensional, which can further reduce the packaging area. It has a
variety of forms for 3D-MCP. With the development of new materials and related
technology of the flexible printed circuit, the application of flexible materials in
electronic products becomes more and more widely, there is a hot research direction
based on the 3D-MCP technology of flexible substrate, the flexible substrate has the
characteristics of light, thin, short, small, flexible structure, and high density routing,
we can easily obtain the 3D packaging chip with the bendable characteristics of
flexible substrate, and realize the high density of microelectronic packaging.

In recent years, with the improvement of semiconductor technology, the signal
rise time of digital chip gets smaller and smaller, has reached the level of ps, from the
point of view of the spectrum, which means that the bandwidth of the signal increases,
the signal has more high frequency components, the interconnection line in the
package must be seen the transmission line, the signal integrity problems such as
reflection, crosstalk and simultaneously switching noise will appear in the MCP. To
solve these problems, the simulation analysis of key signal integrity problems and the
solutions to improve the quality of signal were done in this thesis.

This thesis designs and manufactures two kinds of multi-chip package instance,

one is 2D-MCP design, the other is 3D-MCP design based on flexible substrate.
Il
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Signal integrity problems are designed and analyzed in detail in layout of the two
designs. The concept of electrical design and DFX design runs throughout the twb
designs, it can ensure the transmission quality of signal, the feasibility of process and
the reliability of the thermal management in package. In addition, the micro assembly
process ;)f the 3D;MCP design based on flexible substrate is described in detail.
Through the functional testing, both MCP designs can achieve the design
specifications, and the 3D-MCP based on flexible substrate can further reduce about
30% of the packaging area, so the 3D-MCP technology based on flexible substrate has
a wide application prospect. The two kinds of MCP design in this thesis have very
important practical signiﬁcancé in enriching the research of microelectronic

packaging forms.

KEY WORDS: MCP, flexible substrate, signal integrity, micro assembly
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B ERIES A sh5 I AE S5 B E R BILN 1:1:4, K& IEH BGA &3
et I H =i U5 5| AN WA 0 5 B0 4 Be A5 ) e YRR T 1 & 45
BGA FEFIHHEPATIMERIRG I, 4577E BGA M4 M, #4ILT DFT #%
TR
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HNE ZEFEEERTT

& & ¢ & ®& @ @ &
® 6 & & ® & © /
@ .faooaoo e © ©,0

_ VDD3¥3
o-goo ® 0 & & © © ©

B 45T

e ® ® ¢ © 0,/ 0 ® © ©

DVDDSy
® © & & & © © 6 © ® ©
® © ¢ o 0 & @ uf-nf
® ¢ © @ 8,/0 B/ & /6
e ¢ 6 © © %wﬁ 3m0 %wa &

test

® 90 0 0 @ 0 ¢ 0 0 © &9
® ¢ 6 € ¢ ® ¢ & © © & © ¢
@ © 0 & ® © © ® &6 @ © © ©
¢ © &8 © & 8 © ©® © © ® © @

& 4-11 2D-MCP 5|4 45 &

43.43 fEHEY SIgt

FERBEFARE I F, fAREITNE—F, THMRETHSEHERER
ﬁZE%ﬁ%%ﬁoﬁEEB§Mﬁﬁ%%$§X,%m%@%ﬁ%ﬁoTﬁ%
R ICH 2D-MCP W 7T JB T R 25 FE R R L.

(D) ZRE LA A B

BT HF RS PRREE, ARSI, DRSS BIED MRS
kg, BATATLAGRIFE A B9, GO PCB AR IEBEAT BN, =g
P —ERE N, 2.6 T YSRIAGS /NP RBRER IR S, &
BT Die FIHIES | IR A E RSB A, 4 e iR AR R BR A

AR P IR E MBI EE R R A B RS, MAS R —ER
A PR BRI AN , [ RE B 2 HH R M PRt e 20— S (O A R IA B Bl DX 48,
R iHh gl 4 38 o, F R Y B YR R0 P M P IR PR ARLAL_E AN — B0 AR B B S i
FH L, SAREKA A, IMERRREXATER:

I AeiZ;rf% [38] (4.2)

XA, ARHABIEE, RABEFENXRNER, c MESEE. ZHKF
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o ERLEE B SE I S 183

%&mzﬁmﬁwﬁﬁfw,%%@mmwmﬁﬂ,Eﬁﬁ&@ﬁ&w,%w%

Per R R, I AR A A, BT DA T Rt 2R B 1)
KRR, AT AT S, W IR, X R ~ o

Z 18],

J

/f)'fh A 8 v e

A

ERE]

4-12 2D-MCP H L&A R E

B 4-12 fis 2l 2D-MCP it i A R B, WEPRTLUES], XT
A=A HRETH, &9 RER— M AN R AERE, BIBPCES, BA
B8 0.1uF, RWSFEER L5 QT ERBLAN 1.5nH, WR)E KB IER
E N 13MHZ, {5 57— FR4 EAR P ERERE N 6in/ns, F B RIHK N
461.5in, HLARIEFEER N 461.5/50=9.23in=23.4cm, 1 B HL 2% K B HE 7E %36
NELER ERUR . X —HET K TEANHEM RS, el h, maERE
SEAT IR T RAIHR TECR BE AR T AR R R YR B 25 R 1)

QHIEZ. HZ 5 E]

AT HOEREE, EF—F EWRSFESNBRIERES AN, A
2D-MCP & it KB =M JR, Pifbhh, Bh T8 %S IR m, Sl 55
FHUZ BFEAETE, BN PR TAER S B 4-13(a-b) P BimaAlh Bk E
b2 H4rE, BIFER GO IE S AR R R 5 B . BERLE A
WIIE R 7 (RAE B, BB Rl NS M 4 B IR, XA AT A 2B Ak
BME s BEHETIMBFES. FmEkiE S EIRERER 5 EWMIER IR,
PR AR vt o RIF RO ZRBESR T S A RS 5 FIMEL, BB SRR ERE,

2inESRE,
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.
e
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- .
L I I 3
(L Rt

»
.
It

-

®

-
»
» 8

Ll (bR 4B
B 4-13 BEE. RS EE
43.4.4 FtkH Ry SLigit

TRk % R BRI SN PTAR, BR%EINE, THEEX, AR
LW BB RS A .

(1) Bt

N B NSRS IS SR, =5 3.2 Wity
42t T B TC IR 5 33 3 0 e A P A o S S 1, B AR A I 0 7 o
B, B 3.2 WA IS : TRELRR BN RSB KRELY: Len,, <RT,
BRAS SR L FH R 1ns, W Len,,, =lin=2.54cm, A3 2D-MCP #i,
Die Z [ B AKEN 1.43cm, ELT TR, £S5 HALF=EYEHHRES
E.

BGA $H2 g P Bk R 4 45— BT, W18 4-14(2)FT 7R . BGA ¥
SHFLR, RIIERT LIRS, WMT LA BGA Z PR HRIAS TR,
R AT LA b3 B A T S, B ik T RS R eh AR5, SEUL FLRAL
AL, HMORESELSTERNRRESNRE, B 4-140)% 1 TG
%, WERFTR, ERETRL L0 500um, X TREMEHAILE, ERNEL
FEATEHATIS S, HHIESRN 18.67 Q FAAEM 57.97Q, W
Bl 4-15 FiR. KRAMBE T HEFICRELN, BETXREESHRE.
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e PN 2 EEE A e

(a) VB | (b)iH A 2 P
K 4-14 JBREAEE

Toferance: Minmum:: Masinum:
Substrate 1 Height {70.0000 +/ | 0.0000 {70000 §70.0000

Substrate 1 Dielectic i - 0660 | "2 4000 § 44000
Lower Tiace Width {500.0000-+--1 " 6.G060 50,0000 § 5000000
Upper Trace Width 1488,0000 +/ | 0.0000 {88,0000 | 486.0000
Trace Thickness {"18.0000. . | 00000 | 76,0000 { 18,0000
Coating Above Subsirate, {25.000° +- | 060604 25,0000 § 250000

Coating Above Trace

Coated Microstrip 18

Coaling Dislectiic {4000 +~ {00000 {44000 f 24000

Impedance ETY

() IE LI =R

Toterance ; Minimum .. Maxinm
Substatg 1 Height H1. £370.0000 ] 0.0000-J370 006D § 370.8000

Substrate 1 Dielectic Eit {4000+ | 00000 | C4.4000 44000
Lowe! Trace Width Wi - F5(5,0000 */- | 6.0000500,0000 §500.0000
Upper Tiece Widlh §488.0000° */ [ 0.0000 {488.6000 {468.0000
Trace Thickness: w # fmﬁﬁﬁﬁﬁ iw T8t i3
Coaling Above Subsirate {725.0060 »4 {06000 | 35 6000 . 25,0000
Coaling Above Trace £725.0000 +2 {0.0000 25.6000 25,0000

Coaling Dielectic {44060 ++ [ 00060 | 44000 | 44000

| impedance T T
(b)IE LT HEE RS
4-15 YR 1E_EJ7 B4 1 2 2 i f5 BE U EL

OA1=2E7N

e P A R R RSB IRIN 15%, H K4 173 BE SR 5% 5 il
XK, Wit E SRR 3.3V, WEKXFP A 165mV, 7 HyperLynx Boardsim
FREBERMIRENR 165mV, RIEANHIE S LK RSB e TR
B, AL B35 5 2k 2 18] 1 BE 2l RE 1R 4T FI AR vk e (5 5 2 b 9 B8 40 )
4.3.5 2D-MCP HBy#A 1

X MCP " [#) DFR, & 5 23 B KR AT SR vt « 230K A Mentor 2
] ff) HyperLynx Thermal #4347 30Xt BEAR IR B HEAT 5 B, FH DA RE AR B i
WETE IR SEVE IR . BP0 B KR IR I FE LR 4-1,
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EUEAE FIVEE 2 3 a7y

® 41 B F BORR R

T H | IR
E2PROM (U1 3.3mW
6523 (U2) 80mW
MCU (U3) 1%
5507 (U4) 400mW

I BRSO, Fed-Lob 045 A S REAB R G, SRR T
X INAZ, (FEPH T HRAIRNMCU, RATES S PR IHEY
0.5W. {724 B EA- 1657, BAMBENTSCLA, FHEHEEARE LN
HHGEE, SMCPHIHE 22 T EE.

) 3o B RG  €Se i WLa Sondy

4-16 2D-MCP H/MHif E 45 5

AT 2D-MCP 3 PR f— LSRR Bt e B —ike, KR4
NT BB, BET RS, mEMNEER ERU, SRR
WS A R R B, T R YR T A A R B SE AT R . BRI
2D-MCP #iH LB T 2SR KE .
4.4 3D-MCP it

3D-MCP M REZMEHE, B24BEHE, UFETEASRKEAND
B, MASCH 38 3D-MCP B3R5 T 3R H) 3D-MCP, ZEARR A
REGHIHR
4.4.1 3D-MCP & it#tR

AL BRSO A BB SE R A X B — vk W S, BIFERE T R AR
[ 3D-MCP it , HEXFZABESHERES 2D-MCP FHIMHFA.
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R B2 i

ETRIEERE 3D-MCP Wil 70 4k T, S4eiiT2ess, —4
S B =454 & I E 4-17(a-b)FT7s

—

12. 1mm

FZZ. 9mm_:>]

¢ 50. 006mm =

__.>

(a)3D-MCP it

+ / 50um

2. 103mm
550um

r 22, 9 ﬂ

(b)3D-MCP &It E K
4-17 3D-MCP %t~ A

RGN G, B 4-17() P MWL REC) R, ) X2 R
PEAR, PO J2 SRR AENITEAR 2 18], 7E7% 854> Die 9 R~H I I 2 5 005
UL #AT A R, P Die LS| £i48 & (Wirebonding) R s\ 2238 7ERIPEAR b, 537
T Die LAMRIZE/E (Flipchip) JENZEEATZMR £, HINEE —L 0201 HEER
O HLRE AR IR AR b, A T R FT BRI B F 3R AR 3T B X R M r & fF ]
SRRV, MR, THTRENRMARF . 352 R BRI 51
B, ZRIFURITESENIINE, HEBRSTERT 229X12.1mm, KH
T RMEFEMRA 3D-MCP HJTHAFEXS T 2D-MCP §e980/) 30%, [RIEA7 Tttt
R LRI 2 B M RS EA TR T, &7 — 2R E LG S14%
Wi .

4.42 3D-MCP /1 fy SIi%it
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BUE L ERR

4.42.1 3D-MCP ERigit

3D-MCP f &2 RIHERIE 4-18 FHTR, WLUEH, HRHAR, HIA
HRERENR, F—BNEANRRERFESE BERMELERZME, £=. R
EAER, RIZFERMGRDEH solder mask SMZER s, P IHRUFER A BT
B 65pm. I TR A B R AT B AR BLR P 60 JE U (5 5 S A 1

55T
.

Solder mask
— S Layerl
—G1 Layer2

4-18 3D-MCP B &t REE

4422 imtETEIE Tt

3D-MCP S Fi4" Die 2 [AHIZEL R K2 331om, KT EERBENBAKE
fl, ¥R EEHATIE ISR RIS, T AR MR (0 R
7EPI Die BN IBIS B, —MEARWSIH, B—MERBEE, BHEES
S 135MHZ. BIRIE SHTME 4-19@FTR, TLE HETBHIT
MO T IR LG, TR TR A ) S U R R R AT B LU P 5 0
W= 32 WIEAMHEA T &M R RS, AT BRI, VS B
EHARBAE G %, ©RA—A AR LBR S S h%R A

5 5
4 4
s3 s3
g2 32
S S
0 0
T R B B B B S B e
Time (ns) Time (ns)
(2)im 2L AL Y A3 B (b)dm R ILAC G FI e

& 4-19 3D-MCP i B E
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e LR RS -L 22 830

I 4-20 iR, 7E 3D-MCP FEERAH AL E, S 45QKH
BERIEPBR IR R, S ILAC /S 1 SR E 4-190b)F s, 7T LR 5 5
MG, FERERIIAKEE, RERBEILTER.

C o Utz4

S usy

L2

" 128.630 ps’ - CMOS,3.3M01ns

2.136 cm
SDA

Cli0$.3.3%01ns 47.5 ohms

5510 ps
D.076 cm
'SDAT . T8548ps

EgaE o WY
E4Q0ﬂ}MCPﬁﬁﬁﬁ%@-
4423 fRH%ERIEL
ER T RYEHIRA 3D-MCP 1, FePER S IMEAR 020 B A 2 LA
WHHARERIIE DL, W 4-21 s, BEMA
VLZRIVERR, IR ER. X554 & Die
[BIfFEE S, B RFR BN B E L RS
RIFEREL, FEERESZEITFREE
B THEAILERER, KIE&EERNERES
B k558 100pm, HRRZZ TR 70pm
UL ARG R4F o vHELE Polar BAFSLHL,
FEALULHC o 5 B i B 4-22(a-b) T 7

BN G

K 4-21 3D-MCP i e i iR 6

i olerance: ‘Mmmum . Masimum

Substrete 1 Height H1 - {"850000::% | 0.0000  65.0000 650000
Substrate 1. Dielectiic Edt 44000 */-:i  0.0000 ;. 44000 | 4:4000
Substrate 2 Height H2 * 1350,0000: ++ § 0.0000 §250,0000 §250.6000
Substrate 2 Dielectic E2 44000 4 0.0000 4_40003 44000
Lower Trace Width W1-17700000 +/ { 0.0000} 70,0000 T 70.6000
UppierTrace Width W2 mﬁﬁﬁ "+ 0 0000 m ??s‘“ﬁﬁﬁ
Ground Stiip Separaticn D1 £300.0000+ +{ " 0.0000 §306.0000 §300.6000
Trace Thickness 11 {70000+ | 00006 { 180006 | 18,0000

Impédance Zo fm—éu 13 {«wgﬁ‘ﬁ ?guﬁf&“
(a)3D-MCP Rk 2k FE BT
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BIUE L EE

S - | glerance: Mlnlmum Marimunm:
 Substiate 1 Height H1 6500001+ ] 00000 55,0000 650000
Substrate:1 Dielsctic Erl: 44000, % 0.0000 Im 44000 {“mmnmﬂlj
Lower Trace Width oW 1DU.0I}JE|D_:I ,: 0.0000.§100.0000 11000000
Upber Trace Widh W2 [ 880000+ § 0.0000 | 86.0600 | 880000
=Gruund5tm5eparatm DY 13000000 .+/ | 0.0000 §300,0000 {300.0600
Trace Thickness . 1 —TS—IJED_E . mﬁﬁﬁ m 18.0800
CoatingAbove Substrate .~ C1:- [ 25,0000+~ . 0.0000 25,0000 §: 25,0000
Coating Above Trace €2 [“35goon -1 0.0000F 25 B0 { 256000
CostingDielestic ~ ~ CE¢ T g.p60, +- [ G000 | 440001 44000

Finie Ipedance 2z A {780 [ k0
(b)3D-MCP iy L P i
4-22 polar #% 3D-MCP F{EH#Z P E
4424 EREBFLIL
AICPRETRUEERN 3D-MCP MEREHRE, FRESLNSH I

LY, B 4-23 FEEAELE 3D-MCP & # A (Diel # Die2) [8]H)
BRKHES Ch THETMWE, BT HEKMLE), %ETREMNENSHS FIm#H
RSP, HHE=%3 33 WA, N TEMHAEMNSEFImiITis, B84l

EEAE SR I — AN BB BRI, SESRERENEREE. B
4-23 R T — Mgt AL

! O

(3
O O
A Db

4-23 3D-MCP # Die [A]HKE 54

04 — o fL
1 —— FHedh it £l
14
=21
3]
R -3
-4
-5 . r T r v T r .
0 2 4 6 8 10

Freq(GHZ)

& 4-24 3D-MCP 155 2F LEHd LAY Sy Mk E
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o B RHEBR KL 1050

B 4-24 BIRT %55 MRS EIMER LR LA ELE R,
ME AT UE e (5 S 1S S FLMHT W R Betthid L, ‘& i A RFE IR
MG E, 7F 2.6GHZ B, AR D Z /N T-4dB T o W Ras g Bt L,
Sy IS BILESTIE, WA KW, B DC-10GHZ HMREN, AR
%ﬁ?dw,ﬁéﬁﬁ%&%%ﬁom%ﬁ&ﬁ¢,ﬁ?%%ﬁ%%%%ﬁmﬁ
FEREFEHIE S0 BRI, 155 MR EE I LU RS PRI EREK,
A SR SRS v, 30 TR B R BRAR 5 TR LR B D> = LI A
B, 3 FAEE MR FUNE AR BT L, LR B %, ST
SERRE.
4.433D-MCP HEJKETZ
4.43.1 BHBE

RIEMIEEERRE, LEE—BKA 5-10pm, Fintb—EEERTE, IC
BRI B SRR AEIA S 20~30pm, BEHERENIRGEELEE, FILRAES
B BTGB R AT, A BIF BN EE. SRR SH U AP,

(1) BARITFRARPE, &0 A B

Q) BERTHEFBRMEENRAD, BINEESHERE.

(3) REME TR A MOAUIRIERE, 5T, PR RN, SRR AT .

() =B EHET, SHBE, GRRNEELRBE, BETHESE

W .

&) BRITR A, BRI TIEE, BAK R ki iiia & IR B2,

HAT, 5 H B s R = ZE G EHIE(CMP)., FR e (Dry
Polishing). ¥@¥%f& M (Wet Etching). &5 FHiBIMLFEM(PACE). HEEEHTHE
Tli(Atmospheric Downstream Plasma Etching, ADPE)%%.

AR FTEEMARS R, TERBEZAEE 554 559um. 730um. 736um
1 800um. SRFIRFEE R ik AR AT — i 2] 300um, FH[FE R Die
fEF 3D-MCP H it 2 4H %,
4.4.3.2 EIFRBOSHEE

{1360 kAR o —F Die SHERMER T, 765 % B3 4% B R Rk
Zo EEH A BN REWE T RS M e, FEAEBEE, BRMNE. &
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EHIEE e e

FHEE. WEREE. EVRREE . ATKES.

BT DS i Pad L AR B4 WEEENN S, BB, RERR, &
ASHEEFE, BRWSNERAEGH Pad LIRETR EZELSE MM, A
B WFEERABALFERFESH Pad FERHERM A, BEhEAEE
SRR, BIRERIETH Pad T EERE VUSRI A, T EEAT . 6
R B RN A Pad RIERI_L Pb-Sn 188, BEIFAK Pb-Sn hm, H LR
B, AR, ARSI E, ETRERERN L ARG, FERERA SRS
HIZES F Pad REHBA S LTI SHESROA.

AW SR B EE A NI B Pad RIS EAERMN A, FiA4e
B2 ¢ 25.4um, ZiE 99.99999%. 2 J5E i tH EHE RIS NIt SRR
YIESFE, BREE ML, ETEHNEERERRE. 2B UG
SR &, TEMES, AT PMRERLES,

4433 FEEFESER(ACPHHER

A 3D-MCP it IR MEER - EWBEEESF, A pad K/
235 SopmX 50pm, Pad [R)H/NAFIAEEE LA 100um, XX EBRHAERTE
RAREMBIN, BAtdTFREERFHRE, O35 BEEAERIREER BF
—ERIMERE, EEEARRIER. FIERATH S 3 —FhBEREAR YA 17 BR 1) X AE 1R
RSN SRR BERERER A, KIL ACF K5 F RR1R I AR X P A
Je f o

Z S5 K (ACF, Anisotropic Conductive Adhesive Film) F2H Al 2
A& SHENTMALZREESYWNES, FHATERMER NV/Au KIIRTER ISR,
K/N—/EHE 2um-10pum 2 [A] .
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SAEEER S NG 2 Tk ne S AL S

JR I
ACF
PP TR+ s
— J:ﬂ% | > '...-.o.o.o.o.o.

4-25 3D-MCP 1 ACF 1 2P 5&

RAFFHZAIH ACF B L TR L R B, AN BB, % ACF
WG| FERR_ERIXTRY. Die (M Pad b, FHIE ACF REEHNZ:, SRJ5 X1 Die 'y
RFEEAR_F R Pad, BEATINHGINEE, SHBFINENALRE SR, /F Die (Y
RANEEAR R Pad AHE, MHETRATE, FWSCIT & mFERNEE. ACF
RS R E 4-25 fiR, RRIHERA ACF R FRI2SEF RS E R
180°C, Hs&HflE]2 15S.

4.4.4 3D-MCP f{4HEH ]

HARBIETEZ JE it Die MAEMBARMASE, HMAUSET 29 KE SMT.
Wirebongding. Flipchip &HAR . A<3CH] 3D-MCP M4 3E AR BRI T -

(1) SMT (Surface Mount Technology). ¥ 0201 $3E35 7 () i fH F A R NG 7E

B b, BIRIEEE
(2) BEGR EHESIK. R BI5ILBEPAED R Pad RIEE S EIE &K
N, BTH4% 846 25.4um, 26 99.99999%,

(3) FMEHEAR EEIFIE. FERMEERK Pad EHUE £ ACF, RERAEE
7 80°CHI#AE LN 1min30s, 5 HEMRBUE £ HUEBIZERHLIIA H
&b, R KR M &0 s S R, B e RS A AL R,
05 LG S AR _RARRL Y Pad, FEBARES, TERUESEE
s,

60



BUE I rEERT

(4)

R L3I . F31 SR A LRI PEREAG_E AOPIBL Die #HAT4T 4

spardE, &4 B¢ 25.4um, 0K 99.99999%.,

B HARIR L S IR — BB, W 426 fim. TESE
HRS G LR R,

®)

(6)

(7)

(®)

B 4-26 NIFRGER _4Ee 3
Molding 4547 . #5242 P Die $H4T A BHRYY, BiIb7ERMARDS
I A 2R3 AR, 1 A 2 R
ZHRSH. ERLHTER—RER TS, FREER LIPS
Die S5RITEFAR W Die FERE SEH Ak, HARAREE, sH=
RE

BEE . EFIRBNIEE TP R B S 3 5 B T RO SERRRE R IRE, TN
B HERE 30min JFEUH . |

BGA 1HER. BEGBMERTARTHMAM, REEER EHYKR—Z
B8, BIEAN LR ERER G R BGA Pad, £ ERESGEK, &
A I 5 8 I (B (B B E BGA ER.

FH—ANSEEN 3D-MCP AR DA TR, B 4-27 i BN WA

R REE, B 4-28@b)fin AR ER N ERSIEEE.
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o [ Rk 2 g K SR 22 0 18 5

(1) SMT: c (2) M5ACF :

(D358 (3) falke R : @

& 4-27 3D-MCP WA ERERE

()T E (b)3t %2 IE TH /&
Kl 4-28 WIZRE G — 43R

4.5 MCP H9#:0 5 Th g€ izt

AT MCP Bil-5 BIHHT T %, #REH IR TESHT, RIET
CATE S B RMAE A St FFEMMAREERE, M Xray X3
BATER, BEMAENEERE, FTEENEINEL LT HIUME. Bahfk
FENG . BAVH Xeray SEEATI T ISR, KIH AN L6190 2 Lt
HEWTF, WE 4-29)FTR, BRI ELEETE, WE 4-290)F7R, £
—MEE R ELEE.
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BT 205 FEERwt

(a)F i £ it % B (b)IEH H e L K
I8 4-20 MCP SZBI7E X-ray Kol T HO3R 52 24
ATHRIE 25T X-ray B3 B9 TF 3 MCP %+ S5 4T MR, [ 4 % 5% DFT,
Bk MCP Bt sh T T LR, SEEARAIL (MCU) BB,
FIHRALIX LE R BRI O 10 #E3R, WX LEHIESRTA SR BFrRhmit. &
4-30(a) o R B TR AIIEAR , B 4-30(b) 82 BFP MCP it F— M 10
E5 OSCl KRB, W HFEE MCP HIMREH B EABITIHER.

[y

(2) WA (b)MR 3 7
& 4-30 MCP iR 45 3
B 4-31 i R BATEBEAN RGN MCP #HAT IR, SRR
HREEAR I 156 2 TAETRHT -

K 4-31 hEEMIR RS
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AR A B NSRS AL TR L

4.6 FRRITSEBIRIR L

KL A HERAR AN RE AN ER, A 432 TR
BHWH RS 3k Fh sk, BTt T 2D-MCP #1 PCB AR A IR, ZEE A+
] LT $UVF 2 TV 58 (R DUIBUS M 24 B B 22 04 A ZE PCB AL, 0B koA
B PCB ARIIR S, WIRIEF] MCP 3R, S TJRaR PR A AT LU S —
BT A, 2RI PCB BUR TR K KIRAN, MTTRNEA R G
HRRE R,

Four chip

Kl 4-32 2D-MCP 1 PCB {5t Eb

KW TR L S5y, —3& 2D-MCP, 5—HKEETFRUE
W HJ 3D-MCP.2D-MCP A AR K8/ R Ge B4R, 7 B 3D-MCP 8%} F 2D-MCP,
T ARIE fe st — b 30%.

P36 Die [0 M EELKERRE, e RNEEENIESHERRE, T
HRATHE TP RBE SRR . B 4-33(a-b) hFidEE+ Die AIFRK
WEEL, WTLEH 3D-MCP I HELR 2D-MCP HHIEK, X2 HAH
3D-MCP HIZEMR LM E R, A3CH H) 3D-MCP HIER ZRIRE &, 7 =45
il _E AR S5 Die B HELR K. IEEH Sy SEOF LA RWE 4-34 PR, 7]
LA 14 2D-MCP [ Sy B M S iEaH BRI T 3D-MCP. B3t T o ry
55 &HH RFHIEHUTE R, Bk fke i 7E DC £ 10GHZ 5 [ I # A 4 ,
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HINE KR

W3R UL, BAIEEIEH. BT BARENMERA, FEERITEER
PRI T4 5 H A, SRR AP AR TUINE , 7ERT & B R0,
BN AT T I 0 A R AL FL B, S — TR EEIE Sy Mgk i

N -

¢ i\euo] sadl
kL L~ DB A e
(a)2D-MCP # Die [BlE KM HEL% (b)3D-MCP  Die [R &K H HE L

4-33 FEEEF Die [AIELE

0 - 2D-MCP_Die to Die|
W —e— 3D-MCP_Die to Die
f'\-1 7
—
o
z2
==}
=
-2
'3 T T T T T T T T ¥ T
0 2 4 6 8 10

Freq(GHZ)

K 4-34 PiE3ES Die (B HIZEZKK Sy HZE
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