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A.5.3.4 Thermal Cure: Optimization
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A.6. Electrical Test

6 1 4-terminal measurement 6.1 4 terminal measurement 
6.2 3-terminal measurement
6.3 Low R measurement
6.4 Test board & 

high frequency test coupon
6 5 C ent c o ding
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6.5 Current crowding
6.6 Electrical failure
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6.1 Four-terminal measurement

4/23/2009 3

6.2 Three terminal measurement for 
pad contact resistance
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6.3 Low Resistance

4/23/2009 5

Wheatstone bridge

6.4 SMT test boards

Low frequency

High 
frequency 
test 

4/23/2009 6

test 
coupon
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6.5 Current crowding & contact shorting

(a)

(b)

(c)

(a)

(b)
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(a) Current Crowding
(b) EquallyDistributed Current

(d)

4-point measurement using ICA track across 
proto-board current lines (a) Sense lines short ICA 
(b) thinned contacts (c) trimmed contacts (d) 
Surface point contacts

(b)

6.6 Cumulative failure of  an ACA film flip-chip 
joint in temperature cycling test measured by 
single joint contact resistance measurement

100
>20%

1

10

%
 fa

ile
d

>50mohm

>100mohm
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1
1 10 100 1000 10000

Cycles to failure

What is a functional definition of “Failure?”
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Electrically Conductive Adhesives

B Anisotropic Conductive AdhesiveB. Anisotropic Conductive Adhesive 
Paste (ACP) or Z-Axis Film (ACF/ZAF)
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C. Anisotropic Conductive Adhesives
1. Introduction

Structure
Applications
Processing

4. Thermal
CTE
Thermal conductance
Modeling

5   Reliability
2. Mechanical

Adhesion
Viscoelasticity
Cure pressure effects
Flow modeling

3.  Electrical 
Modeling: analytical

5.  Reliability
Thermal cycling
Warping
Substrate effects
Particle rupture
Humidity
Environmental corrosion
Thermal

4/23/2009 10

Modeling: analytical
Contraction stress
High frequency
FE modeling
Particle placement

6. Variations
Sn-Bi
Nanowires
Ordered particles
Hitachi
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Structure
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Dou et al, 
ECTC’06 
ESTC’06
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1.2 ACA Paste (ACP) Application

4/23/2009 13(Karasawa et al, IEMT/IMC, 1999)

ACP Application (IZM-Berlin)
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ACF Application
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