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Thin Polyimide Multilayer Wiring Board with Embedded Active and Passive Devices
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Device-embedded wiring boards are becoming indispensable to electronic products such as mobile phones and
PCs to minimize the package size and increase assembly density. We have already proposed active device-
embedded thin polyimide multilayer wiring boards utilizing conductive paste for interlayer connection vias. In this
study, we have developed active and passive device-embedded thin multilayer polyimide wiring boards based on
the active device-embedded wiring board technology. The embedded boards with thickness of 260 4 m for five
wiring layers are realized by employing thin passive devices. In addition, we report the results of the environmental

tests and the bending test of the embedding passive devices in boards.
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Fig. 1. Cross-sectional schematic of thin polyimide multilayer wiring board with embedded active and passive devices.
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Fig. 2. Fabrication process of thin polyimide multilayer wiring board with embedded active and passive devices.
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Fig. 3. Cross-section of interface between electrode of passive device and conductive paste via.

AT EI R CufEinlivAEbENRY 43I FaEH
L3 AR ) MK (CCL) 2 H%# & LT, Cu
WETYF U ITAILETHBEREKT S (b). T0
#®, BEZERET L 20OBMLTEOBEME R A
IFMIZTIA—=PL (o), V=HIZXhErTrh—1
TS (d). SOETHR=NVIZIZAZ Y — >~ HIK
Lo THEER-ZMPLHEIN, BBRET Z2BK
T5 (). COEBUR—ZAIETHEERINLZTY
v MECEIR, WK S BB X O WLP, NE B
MEEET L AR=-ZADVHRT SN2 MmE 7Y ~ b ER

WafrEdbeL (), 2F%—HEThE - mET 2

CETHET S (g). ToO—EEETREICLY, L

TAREICERSNS.

(1) BEMOBWALEEL LSBT 52 & T, #4
MTEE) L, B WLP o J5 B % B 7 <
KET 5. TO%k, HEEMOWMALRKIG S EL 2
LT, 7YY MEBARB KON ER 5 A —
HAL3 5.

(i) EEEN—-ZAMPEEASILT S L THlILT
5.

(i) MAEBOSEEM BB LT Y ¥ NEHK O 4
BB R EEEE -2 POBEARTICAE S
BABKENDLZ XD, BXANICERSIR
5.

Db TREIZEY, 2B NS IER SR T 5.
o7t AT, BEEFHNEER T O A% 20
FFHEMLCTHY, ZHHHOERNKICIBNTD,
Bk 7o AR LICEHL TS, /2, @M
EOBRM RERICERHA L EEBEBE—2 FTI, X
AEMBEDOEIBRELVTT T4 XY PRIENZ VK
M, ZAZOHNIEDY F &2 RIS & 5 LEH
N 72D ORE vy FREICHIELTBY, XA
72 7a—g2E (HE 260 CT) X5 E7 OHKR
fLEVHMBELRELZVEVWI FHEH L. 20
BEX—ZA MEARTO A THZIZIEBRICHE L 2%
g oEREmAAR Tt 2A0F—F 2 /0y —
THY, BEEER—Z & Z B TE R O 851 H

49

EBAAEEH

(b) Cu BRI

MEMAT LIV EERELRETREL 2 5.
3. ZEIEABEMFIRE

ElR L7z X912, ZEEHSOEBANE LRICBWT,
AR 7Y v b BRI o B A e BRI, EEE
N—ZAMERHLTED, 2 (g) THL7ZZ—1K1L
TRT, BEMEEEEER—-2 N 2PE&RMILAYE
W 5 2 L THRMM - BXWICEBEEO S WE %
T5. ZOkD, WKT % BB O BRI,
BEER—AMEEEREZRET 5 ERME 2 #BIRT
HIENEEL L, 2T, RMEERABHICH
LN TWABILH® Sn/Ni/Cu B &, Cu T O 2 FiLH
DEBH O VWTHEBEER—-Z ML OESREOA
GREEMER L. LR 2 o Z By AR & B
BUEN—Z N OERAER %2 X 312/~3. Sn/Ni/Cu
BT, ZE IS EM L EEENR—Z YT R,
FREGASE LT 2 LR TE L. Thid, =8
ih MR RS T 5 Sn BNEBE -2 FETH
WKLo ML TWDE, oz, WK -
BRI TR EEEL O ERIEONLTVEEZ
bNB. —F, 7)Y MEBKOBREMSE L LTHER
HENTwb CuBEMWTIE, BEMERX—AMLETE Cu
BEHMMCAEREPIEEENTVDE Z EDPHRTE 5.
ZIT, bhvbho7ut2Tld, WiKT 5285
OB FZ Cu ZHRM L 72

4. BEE) - ZEIHBARBEARNU S IF
% BECH R O E & (S FHE

R CEREMER—ZA M EGE&RBZHEET 5 CuBM
DT ZEER G, & JE X 85 um @ WLP Z {R#E P L 72
TR RS 2 R L 7. FEAC N L 222 B B0 1
06 mm x 0.3 mm B X 1.0 mm X 05 mm TH D,
WINBRAKES 150 um O TH 5. O Wi %
4R T. EROBREX IR 260 um 5GE) TH Y,
ZEIE M B L 2 BRI R RS L XL o (L
ERIJTETVWL. /2, WEKLAMMEMRICIE, K



2011 Vol.2 7 v

55121 &

0603 Z#&Bm

iEGOum

(a) BEB - SZBYHERan N E

BEMN-XIET

(b) JEARWE R DOIE S 150 1 m @ 1005 52 B i Wi 1

X 4

BEMEN—AET

(¢) HAHEHDOIEE 150 um O
0603 2 B &R &b W7 1Hi

REEY - ZEERan NIEGHALR U A 3 N2 FE BCAAR T 1

Fig. 4. Cross-sectional structure of thin polyimide multilayer wiring board with
embedded active and passive devices.
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Fig. 5. Schematic of resistance measurement of
passive devices.

A FEOARRD R CHEAEMPRHEINTVE Z & L

ATE. 22T, UV 7u—17LoBANRI AN
AT 2 N L 7o 2B & OBEEE R A N oERE
FEPE D WTHRE L7,

4. 1 REHR

BbUHLbNHPTRH L T B EREER—Z ME, B L
BHWMEEAEEILT 5 TRAWICERT S, 20
HEBIBHEMBTHLI LD, V7 U — oA
R ) R LARAMICE D RET I NITE - T,
SRIEFHFEEL, WIEEAPE L L EHRERD 5.
T, BICXDEER—ZNAOERKN T L &8 EH
MR L, G&BPEL 252 L2 X 2 PuE 1
AbBEEINL, 22T, WiRY 70—k, @HEY
A7 VikBR, WEERERBR Y £ L, BEREOMHA
WEC & 2 EHeA5HEE % 371 L 72, 3RAI I v 72 2600
Wik L7z 28k, M4 (b)) BXO (¢) THRLAE
JE X150 um @ 0603 B X T°1005 31 X0 Ehies TH
D, FELTHEHBMER—-ZAMEZHILERS LT
Vv MR I & o EEEEZERT A2 L2 H
BEL, Yy o= (Pl 0Q) ZEHAL .
RERBOFG ST 2 — & 121, BT o P E
fbFEzHwTBh, EHMMEIZE, K5 TRLEX
I A mTNEEE W, T2, BEABRICBT S

50

® BRBGABGM S L OHER

Table. Conditions and results of environmental tests.
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Fig. 6. Outlook of a sample of passivedevice-embedded wiring board for three points bending test.
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Fig. 7. Uni-axial bending test by a three-points bending test.
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Fig. 8. Relative resistance changes of passive devices by a three-points bending test.
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