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1. Definitions:

SCIPP -Santa Cruz Institute for Particle Physics

SLAC -Stanford Linear Accelerator Center

GLAST -Gamma-Ray Large Area Space Telescope

PWB -Printed Wiring Board

TBD -To be decided

TBR -To bereviewed

TMCM or MCM -Tracker Multi Chip Module. Meant to describe the entire

assembly of PCB, ASICS, and flex circuit that comprise the
front end electronics on GLAST Tracker Trays.

RAI -Right Angle Interconnect (composed of a support substrate
and a pitch adapter flexible circuit).
Pitch Adapter -A single layer flexible circuit (Kapton) with traces that fan

out GLAST front end ASIC pitch to the detector pitch

2. Introduction

21

2.2

GLAST isaNASA funded mission under the “ Structure and Evolution of the
Universe” research division. GLAST is a satellite based gamma-ray
telescope that will measure the direction and energy of incident gammarrays.

An important component of GLAST isthe Tracker which determines the

gamma-ray directions. The Tracker is composed of approx. 300 modules of
Silicon Strip Detectors and each module uses2 MCM’s. The MCM’s carry
26 ASIC swhich amplify, digitize, and manage the signals from the Silicon
Detectors. A unique feature of the GLAST TMCM isaRight Angle
Interconnect (RALI) structure on the edge of the board. This structure allows
wire-bonding in 2 perpendicular planes on the surface and edge of the MCM.
This RAI structure allows the Tracker electronics to be placed perpendicular
to the detector plane and subsequently the detector modules can be packed
moretightly.

The GLAST instrument will need 715 (TBD) MCM'’ sfor the instrument and
spares.
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3. TMCM Description (Reference drawings in Appendix)

31

3.2

3.3

34

Substrate

8 Layer aramid based PWB, 360.2 mm X 26.31 mm, 1.4 mm thick
Wire-bond pad size will have a minimum size of 200 x 500 um (TBR).
ASICS

24 ASICS, 2.4 x 13.9 mm, 120 wire-bonds each

2 ASICS 6 x 6 mm, 40 wire-bonds each

All ASICS will have minimum bond pad size of 120 x 150 um and a
minimum pitch of 201 um.

RAI

An aramid substrate will be bonded to one edge of the PWB and cut to a

1 mmradius. The Kapton fanout will be bent and epoxied around this radius.
One edge, in the plane of the top of the board has traces for wire-bonding to
the ASICS. The other edge, perpendicular to the board face, has traces for
wire-bonding to GLAST detector modules. The 1552 traces along the edge
of the RAI need to be protected and left un-encapsulated for later system
integration.

Connectors

2 Nanonics 37 pin miniature connectors are surface mounted on both ends of
the PWB. Reference Appendix for dimensions.

3.5 Passive Components
Number Component Size
4 fuse 1812
6 Tant Cap 3528
4 Resistor 1210
84 Resistor 0505
84 capacitor 0805
3.6 Summary of MCM components
Part Number
Printed wire board 1
Kapton fanout 1
RAI support piece 1
GTFE64 ASIC 24
Controller ASIC 2
Nanonics connector 2
Fuse 4
Capacitors 90
Resistors 88
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4. Manufacturing Specifications and Requirements
4.1 Standards
Any assembly house shall follow IPC standards, Mil Spec 55110, SO 9000,
(TBD)
4.2 Die Attach

Comfortable wire-bonding clearances require die alignment to 0.1 mm true
position. (Subject to review by assembler)
Conductive epoxy shall be used. (TBR)
4.3 Wire Bonding
All 2960 wire-bonds must be in place, with a minimum of re-bonding.
Periodic pull tests should be done, either non-destructively, or destructively
on atest coupon and the data recorded.
Visually inspect wire bonds between the ASICS and RAI
4.4 Testing
I-V test shall be done after loading passives and before die attach.
Functionality test shall be done before encapsul ation.
4.5 Handling
No process temperature above 170 C.
The traces on the RAI perpendicular to the tray need to be protected so that,
even after encapsulation they provide high quality wire-bondable surfaces.
This may require fixturing, masking, plasma cleaning, or a combination.
4.6 Database
Electronically record data from; statistical process control, handling tracking,
test, and re-work.

5. Scope of Work Needed

5.1 Passive assembly
Load and solder resistors, capacitors, and fuses

5.2 Test
Test I vs. V for 2V, 3V, and 200V lines. Or another form of verifying correct
passive component placement.

5.3 DieAttach
Optically align and epoxy 26 die

5.4 Wire-Bonding
Perform 2960 wire bonds
Visually inspect wire bonds between ASICS and RAI

5.5 Functional Test & Re-Work
Digital test (10 min./board) with SCIPP supplied fixtures and test equipment
Identification of dead die, missed wire-bonds, and repair. Prototypes have
had a very low failure rate.

5.6 Encapsulation
Glob top type encapsulation of all 26 die. Conformal coat the rest of the
board with silicone material.

5.7 Burnin
160 Hrs. Burnin (SCIPP supplied equipment, vendor supplied Ovens)
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5.8 Possible Assembly of RAI
If an assembly house is interested, the possibility of assembling the Kapton
fanout onto the RAI exists.

6. Schedule

6.1 Prototyperun
ASICS will beready at the earliest 2/02
Projected run of 20-40 MCM’s.
PWB’ s and components can be delivered earlier for fixture design (Possibly
6/01).

6.2 Delivery of Flight Modules
Flight parts delivery by 8/1/02
First delivery needed by 10/1/02
Final modules delivered by 3/1/03
7 months total production time => ~ 26 modul es/week
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