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Thesis Summary (approx.2000 Japanese Characters )

AR SUE, A~ —h 74 U EITREBSNHHERU L NUEO B R D FLVE FEERICBW T, vy AT
VIRE & D —>THD System in Package (SiPYDERULIZOWT, T O FEIERFH I & il A X 75 A
OB ENDIRRILLIZL O THY, 425 DD,

%1 EIFim Tk, BEHTOINETOREL EFER LA ROLINTNDZEZOWTHBL, %20 B
% More than Moore FEHLO—FETH D SiP O LE LT Z LA R R TWD, BFFE SR TH D 2008 4=
I S O RESR B (Flip Chip Ball Grid Aray: FCBGA, Fine—pitch Ball Grid Array: FBGA)L | #ifl{bZEH 4%
T2 OHEME, TN EFEBT DD OFBEIZ OV TRE TV,

%2 B Z BRI LD Il A & 75 0 ABERHHAN | Tl #ERESE 1 NS 0 3l B H ¢
HDHZENE T NIRIER OGOV TR R TS, v/ 350 RPL, A X7 2% 7 ) MR IZHE
IATEFHEE R BRRE L, HEkRDF 7 1L U TR DL Lo i@ B Rk 2 A L s bR L L/ LA
R CXAZLEFEIL TWB, T, FEALZ 2 A E BT 5 2 A ONW TR A
B AR T D TIEIC DO THLNIZL TN,

5 3 EE2D-SIiP FREE) T NS EAMRTERU LD 7=D DA v & 7 2 AFR BT Tlid. 2D-SiP DAk
EHNZHBRFR FHEATIC W TR R T D, B &L T PC AR Y OFEED CPU 2MEHi& N7~ FCBGA /Xv/r
— VORI ONTIRANTND, BRAZIE, a7 L AERICT v 7 2 Ns LI RS 2R R L, T Of%
FHEATC O TR TS, Fidix, a7 L AR Z/ER T 2 FE CHE CThH TSR R R Z R 5 L7
WTIE T 80BN LAEEN T, KADOHIR S FHRIZT v 72T, 2D Eiza7 U AR E E
LR AT 2D ThHD, a7 L AEBUINERMEE THOE VR T v 7 BRI~ T, @RI B (B 7) O
THEALZ 2 AN T D70 BIRT L — ZHIB LB E XX DI ENTED, Fifladix, 1kt
BT ARTRy = VBT 3T%DIE A% B CTETz, SOIZHIMII SRR T2 ER i Tlxr o
VRETRY | BAGR I TIEBVA L L TH R R RE T D720  ITFHRE S O Ml Zh R0, fE S Tl
B THOTe—b VN RELIRY | SE7 5 e O RN KN DI LA LN L, FiEEIIZE 0T
VT N CEHZENFRETHY, K9 1500 B DF 7 % 2Tmm | 625 73R D/ — I N LTz, B
&N AT RE e Ty S DI RIS 11X E—MA T Lo X DB OB IIATFIE D FiE L0 5W FLEE | flcEED
SnZ BN L7285 B 10 ke & O RS 100W FRE LHEE SN D, Fl-diEd DA X2 Tk, Ko
AR AL T 272D RAEULRE S THY, o — V7T TR —RL~UUZb 3t T b,

5 4 F3D-SIP FREE) T NS EAMRTERU LD 7=D DA v & 7 2 AFREH LA Tid. 3D-SiP DAk
EHUZM B FHIICOWTIR R TWE, M ELT 2 FBE O/ Ny — U8 I u7z Package on
Package(PoP)#1ED FE2 /o —(FBGA) DRI DWW TR R TV A, 8 3 TmLORE D& KOE WL,
SR L R R 2 297 FEW 0 0 28 T DR CThD, WIET 7 D8 B 1 % B 18 - DL HR AR I 0 [
ELpBT0  F o T ONEICE R SS Silicon Side Via(SSV)2DS/INEAL DRI o 787325, F2C, B
DEEA T B ANREINETRD I3 SSV ENET 7 Dl 1L AT O N5 LN TEDLT v /3w —
DR RIS, FOFEIMEE R U, WiBT > T IEEEE T D2 ENFERITHHA AWFZE CIIBEFEDO T
VT EIEH U, 20 B OKIELIZ A+ THHILDO D, Fv 7 OF &G - FilEa 2 MR 2 2
HIEWTEZ, FEEDEANT 370 pm &, FENEDORERAEE D 630 1 m 1L THI 60%DIE A& FEHLLT-,
P& FTRE/R T T O KIE B E 11 2W BRE TH D, T ARIZHOWTIE, 8 3 BERRVHIM R
2R 272D KIEUEIZIZ#E S 77, 10mm A FRE DN 4 Ch b,

%5 IR T, SOOI R REERIEL, SR ORBELER X CND, ZNHOFEIE, 5% loT T3
AR TOW ML & EoiLd SiP DR ICH 5T 25 Th o,

i FSCERIT, FI3C 2000 F & 3830 300 35 % 1 HRTORHT 52, & L<ITFEIL 800 #5% 1R L T2,
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This thesis describes the design technologies for novel structures of System in Package (SiP),
in which thinner packages are required, based on the optimized inductance design procedure.

In chapter 2, design technology for embedded passive device substrates is described as the common platform
technology. A novel structure consists of capacitors, registers, and inductors is developed and has equivalent
high frequency characteristics to a conventional structure. And a method of the reduction of parasitic
inductance for the embedded passive devices is described as well.

In chapter 3, a design technique for thin 2D-SiP structures is described. An FCBGA package with 27 mm
square in size and 625 pads for a PC-like system is selected as a conventional structure. In a novel structure,
a chip is embedded in a coreless substrate formed on a large Cu plate. The Cu plate functions as the ground
plane, the heat spreader as well as the supporter, and results in the achievement of the 37% in thickness as
compared with the conventional structure. The novel structure is suited for the high—-pin—count chips; in fact,
a chip with approximately 1500 pads is embedded.

In chapter 4, a design technique for thin 3D—SiP structures is described. A PoP structure for a mobile system
is selected. Unlike chapter 3, a novel structure has no Cu plate but has pads on both sides, therefore, an
embedded chip with non—-TSV type is an obstacle for the through substrate paths. A chip and package
co—design methodology is proposed to optimize both the parasitic inductance of wiring in the package and the
package size. The novel structure is 13 mm square in size and 370-micron—thick, which is 60% of the
conventional structure.

In chapter 5, the results of this research are summarized and the future work is described. These results are
promising technology for IoT devices in which miniaturized components as well as SiPs are strongly required.
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