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1. Table of Contents

2. Scope: Introduction discussing the major changes in Assembly and packaging addressed in the Chapter
a. Packaging and Interconnect limitations on system performance

b. Changes in technology imposed by cost and performance issues

c. Changes in technology imposed by environmental considerations

d. Changes in technology imposed by new use cases (i.e. wearable electronics)

3. Difficult Challenges: 
a. Description of major challenges (including background for each and technical direction)
b. Tables 
4. Technology Requirements:
a. Cost 

b. Reliability

c. MEMS

d. Optoelectronics 
e. Single Chip Packages

f. System in a Package (Multi-chip packages)

g. RF & Mixed Signal

i. RFID

h. Medical & Bio Chip Packaging

5. Assembly and Packaging Infrastructure Challenges

a. Package Design Requirements 
i. Electrical
1. Cross talk (including optical interfaces as a potential solution)

ii. Thermal- Mechanical 
1. Stress: (stress should be considered during the design, including impact on processing and reliability)
b. Package substrates (including lead frames)

i. Embedded passives

c. New Materials (Compound semiconductor and organics should be considered for inclusion)
d. Equipment requirements for emerging package types (includes WLP, thermal via’s, thinned die, etc. )

e. Chip level traceability will be handled by Factory Integration but we may need to mention it. Decision to be made after review of FI chapter draft.

Potential Solutions

a. Wafer Level Packaging and Interconnect
b. Chip to Next Level Interconnect

a. Flexible interconnections : (As the chip becomes thinner and considering the need of flexible modules,  flexible interconnections need to be considered.)  
c. High pin count packages

d. Fine Pitch Ball Grid Array/CSP  Packages
e. Embedded  and Integrated Passives
f. 3D Packages (including stacked die) (Needs definition. NEMI Roadmap should be considered for definition)
g. Thinned die
h. Embedded active devices (included in SiP)
6. Cross- Cut ITWG Issues (see the notes from the December 2004 meeting to fill out this section)
a. Design
i. Co-design of electrical/thermal and mechanical
ii. Chip size roadmap
iii. Thermal dissipation (per die/per package)
iv. Native area array design
b. Interconnect

i. Low k dielectric

ii. 3D packaging
iii. Thinned die

iv. Top level metallurgy

v. Fine pitch chip to first level interconnect
c. RF/AMS Wireless

i. Cross talk
ii. Pin count for each pin type
iii. Low voltage operation
d. Environment, Safety & Health

i. Regulatory environment
ii. New materials
e. Modeling & Simulation

i. RF/mixed signal models for devices and packages
ii. Integrated or coupled Thermal/mechanical/electrical package simulation
iii. Design and Process tolerances taken into account in simulation tools
iv. Modeling should include dynamic models (an example is shock associated with dropping a portable product)
f. Metrology

i. Materials properties needed
ii. Impact of size on materials properties
g. Test 

i. SiP
ii. High pin count packages
iii. Wafer level packaging
iv. Thermal management during test
v. Wafer level test
1. Power and ground distribution during test
vi. Burn-in 
…………………………………………………………………………………………………………………………………………………………………………………………..

Tables & Figures
The classification of the device categories should be revised for 2005. The Nemi emulators are a starting place. The focus should be technology segmentation rather than end user segmentation.
1. Table 92a     Difficult Challenges Near Term 
2. Table 92b    Assembly and Packaging Difficult Challenges—Long-term
3. Table 93a    Single-chip Packaging Technology Requirements—Near-term
4. Table 93b    Single-chip Packages Technology Requirements—Long-term
5. Table 94    Materials Challenges (Japanese co-leader for this area needs to be identified by Henry. We will need to identify other co-leaders from other locations)
6. Table 95    System-in-a-Package Requirements (Ryo Haruta, Shoji Uegaki and Jergen Wolf will review this table to recommend changes in table parameters to be considered)
7. Table 96    Chip-to-next-level Interconnect Potential Solutions (This table may need to be renamed) (Chip to package substrate)
8. Table 97    BGA Potential Solutions (needs name change – Substrate to Board area array pitch)
9. Table 98    Single Chip Packages I/O Density (should be modified to include lead frame packages)
10. Table 99    BGA and FBGA/CSP Package Potential PWB Solutions (should be incorporated into table 98)
11. Table 100    Flip Chip Substrate Top-side Fan-out Potential Solutions (Should be included in a new table on package substrate properties) Henry will provide a first draft of this table working with Bill Chen.
12. New table on thinned die properties Bill Chen will provide a first draft of this table. 
