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Context “\\Laplace

Needs for Interconnections
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Hectrical - Thermal¢ Mechanical (ETM)

One,two or three functionsassociatedo perform solutionsfor 3D integrated modules

High performance is required for each physical domain and high reliability (critical)

Several ways

A Conventional
A Brazingponding, sintering,electroplatedviaX A not addressechere
A Nonconventional:

A Diffusionbonding pressedhanopost, pressedoam, electroplatedviaX

UNIVERSITE
TOULOUSEII
PAUL SABATIER nini



Presentation plan \"\\411;;-ii:fiap'ace ,

] 2 LILISNI 02 O2LIISNI aRANBOU 02y RAY3IE

Coppemanopost (ETM)

Coppemanopostin PCB environment (ET)

Foams in PCB environment

Conclusion
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Example Adirect copper t o lec

Dry photoresist film

Electrolytic M -POsts
Bath matrix

Wafer holder

T |
Copper
SMU 2602A Anode
Magnetic
- barS B EELE] l::: ::::

«BassenMouawad» [1]

Diode with

: High side
HPOSIS DCB
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Low side {
DCB
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Example fidirect copper tiﬁ%@/@cg

SPS System

Electrode

Graphitejig

Electrode

Parameters

- Atmosphere vacuum 1&xorr
- Peak Temperature 20G and 30T (5min)
- Ramp 10€C.mint

- Pressure fewMPa(estimated) A —
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Exampl e

al
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20 MPa

STEP 1

A PT
5min
100 AC/min
30s, 60s, 30s, 60s, 30s /Nz ___________

STEP 2

Thermal profile for RTAven

Vide N, Vide N Vide
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Direct copper to copper bonding Yaplace
- \\_,/
Mechanical Results
) . SPS RTA
Mobile finger
obile finge N F S T N° T F S T
(°C)  (N\)  (mm®) (MPa) (°C) ~ (N)  (mm®) (MPa)
—_— 1 300 113 2.63 43 1 300 199 11.8 16
Force — Mechanica] Stop 2 300 184 8.9 20 2 300 93 73 12
3 300 275 8.4 32 3 200 133 5.2 25
4 300 275 8.9 30 4 200 187 4 46
5 200 181 7 25
6 200 21 1.1 18
7 200 31.5 5.6 5.6
8 200 176.5 84 21
upoteaux M— \
- : — ppoteaux
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Direct copper to copper bonding

Electrical Results

\Laplace

Copper Plate

Before assembly After assembly

A Improvement of direct characteristic
A No impact in reverse polarization

I(A)

u(v)
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== Before assembly
= After assembly
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== Before assembly
= After assembly
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Copper nano post A nano scratch “\\Laplace
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* Power chip
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<«— Copper nangosts

To potentiostat / (b | I 3
| - -

Clamps

Cu anode (500 pm)
AAO membrane — '3‘.% :‘
e

A

VTN @I .V 20, a® PV
b 9,.° (" .' @ 4 Cu cathode (150 um) N

.""—“.‘ o ."t..‘ )
L )

‘ -y ..‘.': ‘.‘.. "...‘.ﬁ;. Cellulose membrane
N e ) o ® (separator)
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AAO membrane

Coppemanowireselectrodeposisiori2]

AAO : Anodiédluminiumoxydemembrane

- Nanostructured matrix, 200nm pores, thickness 60um gg@(gﬁggﬁ
- Around 1.10pores / cn? Pl ThemEn =



Copper nano post assembly A Results ~N\Laplace

Topview andsideview of nanoposts[3]

Topview of the nanoposts([4]

A Acidic or alkalinelectrodepositiorbath
A Room temperature assembly

A High pressure applied up to 100MPa
A 60N/cn? pull test

A 80N/cn? shear test

A 10X the brazing resistance
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