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Pseudo-SoC High-Density System Integration Technology for Heterogeneous Devices
Using Pseudo-SoC Process
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There is a strong need for high-density system integration technologies for heterogeneous devices to realize high-performance and small-sized

electronic devices.

Toshiba has developed a "pseudo-SoC technology" as an advanced system integration technology that provides a high degree of flexibility in
electronic system design.  This pseudo-SoC technology performs large-scale wafer-level integration of heterogeneous known good die (KGD) devices
fabricated by incompatible processes, achieving high-density system integration that overcomes the limitations of system-on-chip (SoC) and system-in-

package (SiP) processes.

We have successfully applied the newly developed pseudo-SoC technology to the fabrication of flexible large electronic

devices incorporating heterogeneous devices; namely, microelectromechanical system (MEMS) and complementary metal-oxide semiconductor large-

scale integration (CMOS-LSI) devices.
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Outline of pseudo-SoC technology
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Process of pseudo-SoC fabrication
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Relationship between pseudo-SoC surface step and insulating layer thickness

AR 7 O 2D ER I N BN, SRS EMEY 2 — Lo
Al/Ti®VRE#RE R A I FHREOBEEEZ LT S8
e oTWn Tz,

PR OWHRICBI LTI, A5k & BTN A ARG 50k
DAL XY, # SoC KM 2 Z WO FEAL 25 um
AR L7z TARFIEBRE BTN ADEZ (s1) THIE
fbL7z, KM (sy) LHiiEE (1) OBRER4ITRT,

COFRD?S, HiEEELEMSE5IET, KuEEL
IRF IR E RAE TN ADB KL T80 % FEEE T
KR TELZ DD 5,

P SoC HICAl/TiFF R M2 TER L7 SRS B2 R 5
2R F HEMLSoC i, 100 um B RIIC = RF S BHIE AL E
N7zE Mt #F (TEG : Test Element Group) T, FACHLE
Al/TiOEEIZ Al=1 um, Ti=01umTdh5b, HikkEFEmE
BT IAMBEN OREIC I EETH I L THEME
Mg OBmAE RN ST, BT = — Lo AR
7 T 2K (220 C) ZWREICL7ze SRHOREEH W
LT, BICRT LI, BT/ NS AMEARE LT, MG
231 um, AR—=ZAMEA 1 um E TOMMES THERZ KT
&%,

3.3 ##LlSoC BRIl

L SoC ZHEMUIFE) BSG (Back Side Grinding) CT#H AL
L7 AR oW miBME T Ex R 6 ISR T, HEP S, BSGIZ
LB BT R ASRAFICAT N TN D T LD b5,

#RIE, ANX—2ZME =1um/1um
#RIB, ANX—AME =2 um/2 um

[ —
P=2um L=1,12141%

RiET /A
FeAALE
B (E5E)

LSIFv7
TIRF MR

LSIFv7

(a) H#{LLSoC £ Al/Ti BB ECHR

LSIFv7
IRF AR

(o) Al/Ti Eg#RE8 5> D ¥AE

5. #ELISoCLICAI/TIBEBREMRLUBEHHBETE — SN
AAMFFEAR L LT, MRS AR—ZMEZE 4 4 1 um £ TOMM S THAE
ML 2T REIC L7z,

Microscopic images of Al/Ti redistribution layer on pseudo-SoC
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Cross-sectional microscopic images of pseudo-SoC after back side grind-
ing (BSG)
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Comparison of MEMS encapsulation process flows
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Radio frequency (RF) receiver pseudo-SoC
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Pseudo-SoC for display application
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