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Evolution of Organic Multilayer Printed Wiring Board with Electro-Conductive Paste Connection
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Abstract

The ALIVH (Any Layer Interstitial Via Hole) substrate that has interlayer connection of electro-conductive paste provides a new
substrate structure by the interconnection mechanism. We can form a steady conductive path at the small-diameter via holes with low
compression by optimizing the conductive particle diameter and metallic composition. A thin multilayer substrate of 0.2 mm with six layers
was developed by 50 p m paste connection to the film material. Moreover, an all layer IVH (Interstitial Via Hole) structural organic
multilayer substrate (ALIVH-3D substrate) with the cavity structure was developed by electro-conductive paste connection of two o

substrates.
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PET : PolyEthylene Terephtalate
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Fig. 1 Manufacturing process of ALIVH substrate
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Fig. 2 Relative circuit resistance dependence of compression ratio
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Fig. 3 Volume resistivity and thermal conductivity of conductive materials
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(a) Micro via holes

(b) Paste filling in via holes
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Fig. 4 Micro via holes and state of paste filling in film material
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Fig. 5 Resistance distribution of micro via by using conventional paste
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Fig. 6 Resistance distribution of micro via by using new paste
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Table 1 Reliability of ALIVH-F substrate by using new paste

Evaluation item Condition Results

Storage at high
60 0/90 % RH for 1000 h| Passed

T temperature & humidity

Thermal shock -650/30 min to 1250

Passed

(Vapor phase) /30 min for 1000 cyc.
Insulati tsmragetat hlzhh idi S0LI/R0% RH Passed
nsulation | temperature & humidity with DC 15 V/ for 1000 asse
with bias
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Size: 12.3 mm (L) x 7.4 mm (D) x 1.0 mm (H)
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Fig. 7 Wireless communication module using ALIVVH-F substrate
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Fig. 8 Manufacturing process of ALIVH-3D substrate
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Fig. 9 Flow-cure viscosity curve of inter-board connection sheet
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Fig. 10 Structure of ALIVH-3D substrate
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Table 2 Reliability of ALIVH-3D substrate

Evaluation Item Condition Results
) 300/60 % RH/ 192 h
Moisture reflow . Passed
-9 times reflow (260 0)
.| Storage at high
Interconnection .| 600/90 % RH for 2000 h | Passed
temperature & humidity
Thermal shock -650/30 min to 1250/
. Passed
(Vapor phase) 30 min for 1000 cyc.
Storage at high .
) | 600790 % RH with
Insulation | temperature & humidity Passed
o DC 15 V for 2000 h
with bias

ALIVH-3DOO0O020080100 00000000000
ooooooooonoooooooOoooooooo
oooooooooooooocooooooooon
oooooooooooooOoooOoOooooOoboobooono
ooooooooooooooooooooboooon



00o0o0oooooooooooooooooooooooooon

123

gooonooon

PoPOSIPOOOOOOOO

)6 ﬁ )6
[ I ————

0110 ALIVH-3DOO0OOO
Fig. 11 Application images of ALIVH-3D substrate
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