Notes from HDPUG project Embedded Dies SiP project meeting Feb 24 and Member meetings Feb 25 & 26 2009
Participants:

Feb 24:

Chris Katzko, Meadville, project leader

Paul Collander, HDPUG facilitator

List from Kim
Remote participants:

Jennifer Nguyen,
Flextronics, USA

Luke Lacroix, 
IBM US

Richard Graf
IBM US
Jeffrey Lee, IST Korea

Andrew Kearney, Cisco USA

Agenda:
9.00 Self introduction

9.15 Project introduction

Project Outline and Objectives: Roadmap, WiMax and IPD.

SiP evolution showing IC, package and PCB developments leading to embedded SiP Embedded SiP merits/demerits 

Discussion items:

9.40Technology RoadMap branch: Questionnaire, answers, working methods. Impact on Demonstrator work, especially Passive integration solution 
10.10 WiMAX demonstrator content and design. Who needs NDA?

10.25 Coffee break

11.00 Demonstrator manufacture DoE: Parts and final assembly of module. How many?

11.20 Functional testing and comparisons to 2D version

11.35 Reliability testing and measurements: Temp cycling, Humidity, Other? Data processing and FA, comparison of RoadMap results and practical results.

12.10 Communication methods, meetings, timings. 

1.Project introduction
Chris presented file HDPUG embedded SiP 2009- 02-24 (v1 meeting version).ppt, attachment 1.

His main request was to find volunteers for the roadmap activity as this needs to be a compilation of differe nt views on different technologies and different applications. List of roadmap participants will be collected during the week.

Questions raised during the presentation were:

Testability of embedded devices?: Known Good Dies (KGD) and Via-last yield and reliability are important parts in this project. When it comes to electrical performance, probably only Quanta or its subcontracted can perform measurements and comparisons to the 2D version of the WiMAX.

Cost analysis?: The project will definitely work on cost analysis of different technologies and for different types of applications, but these analysis will only be relative analysis. Most important is to compare 2D to 3D.
Chip and component availability?: This is an area Meadville have considerable experience from many customer projects.


2. Roadmap branch
A questionnaire aiming at finding out participants’ interests have been sent out to participants on Feb 17. This will also be used as a skeleton of the roadmap work. 3 replies had been received and all others are urged to fill in as soon as possible. The spaces for additional viewpoints are as important as selecting among the shown ones.

3. WiMAX demonstrator
For reference see attachment HDP SiP TV Physical Specifications v2 (notes 2008-02-13).xls 

Unfortunately the demonstrator owner, Quanta, was travelling and unavailable but the building practice was discussed and volunteers collected.

The application and its design is totally in Quanta’s hands, but in 3D interconnect design principles Meadville have experienced designers that are available to help Quanta. Also, for passive integration, NXP design experts should be available. This will be discussed separately.

Substrate manufacture including chip embedding will be done by Meadville and for that they will provide design rules to Quanta and NXP. Flextronics might have to help with thin die accurate placement in substrate cavity.
In the 3D design work Cisco can also help working on interconnect density analysis of different packaging technologies.

Flextronics volunteer to do FlipChip attachment, underfill and wirebonding of last chip. This will be done in ??, China, (David Pun). Other participants will help in underfill material and process choices. Flextronics need to provide all designers with designrules for their part.
Metallurgical questions in all levels were discussed and need additional analysis. Surface finish alternatives are numerous and so are the demands.

Quanta’s chips have Cu bumps but need for any other bump metallization or wafer thinning need to be discussed with Quanta.

Electrical functional testing will be done by Quanta and their subcontractors.

Reliability testing had no volunteer but in the meeting Jeffrey Lee offered(?) that services from IST. The module is specified as Land Grid Array (LGA and that implies reliability concerns on module to board reliability. Here connections with the sister project Advanced QFN are recommended. Anisotropic Conductive Film, ACF, or solder or polymer balls were suggested as  alternative attachment methods. If there is an interest Conpart can help here.
It was discussed what kind of final encapsulation the module needs. No answer was given as this depends on Quanta’s specification of the end product including needs for shielding. This will also have a significant impact on module internal reliability. 

The discussion covered also concerns about stress build-up in these constructions and the need for thermal and EMC design and simulations. Other open questions on reliability issues included vibration, drop test and bend test. Volunteers are needed!
Discussion on module to board included concerns about planarity of module and motherboard for LGA attach. Flextronics have capability to make Shadow Murray analysis of planarity.

Rework and multiple reflows are typical needs. Quanta need also to decide on need for MLS and thermal shock tests.

Concerning the need for NDA in this project, we will limit the needs to those who really need to know design details, work on designs or need to handle chips. A short list of those could be: Meadville, NXP, Flextronics and IST.
4. Integrated passives
In early analysis of the WiMax demonstrator it was found that integrating the passives in a small module is more difficult than integrating chips. From the very beginning NXP has been involved with their unique Integrated Passive Device, IPD, technology having very high capacitance density. However, it turned out in recent discussions that the tooling costs is pretty high for a silicon interposer having many tens of capacitors and probably also inductors and resistors. Quanta and NXP is in the middle of business negotiations on this solution and cost.
To keep to the very tight timetable of the project it is suggested that the WiMax demonstrator is built without (custom) IPD. Instead the IPD integration should be studied separately in a third branch of the SiP project. Here we hope NXP can provide some existing IPD design for some RF application and a simpler module will be built including some active chip(s), if NXP can provide.

This branch of the project may need separate discussions as it was obvious that different interests exist on application and integration. 

This branch should probably focus on:

- design issues

- 3D build up solutions

- Electrical performance including EMC 
It is not clear if separate reliability tests will be needed for this demonstrator.

The timetable for this branch can be more relaxed and go hand in hand with the roadmap branch.

5. Member meeting
The SiP project was described to all members present at the members meeting. Presentation will be available on the project homepage.

The main message was to get more companies, especially OEMs and ODMs participate in the Roadmap activity. Discussion included views on miniaturization, time-to-market, competitive advantage and enabling else impossible solutions.

At the meeting the following new participants signed up:

(List from Kim)

6. HDPUG Staff meeting
Paul participated in HDPUG staff meeting on Feb 27.

The important message from the Board of Directors was that they found the Embedded die SiP project interesting and suitable for HDPUG but had found that no volunteers for reliability testing was identified. Moving the project to Implementation needs this addition to the project plan.

Chris (and Paul) suggests that we also clarify the need for the separate IPD branch and the available IPD solutions for the project before a new plan is finalized and sent to Marshall Andrews.

After the project has been moved to implementation the distribution list will be reduced to active players and members.

Distribution: All meeting participants, all on the SiP distribution list.

