@ ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

ADHESIVE, SILVER FILLED, CYANATE ESTER BASED, THERMOSETTING WSF-M2G371-A

1. SCOPE

The material covered by this specification is a one component, heat curing,
thermosetting cyanate ester based, electrically conductive adhesive.

2. APPLICATION

This specification was originally released for use as a silicon and glass
die attach medium for hermetic electronic packages.

3. REQUIREMENTS
3.1 STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein is required for material/source approval. Appropriate
statistical tools must be used to analyze process/product data so
that variatioen in the final product is continuously reduced.

3.2 INFRARED SPECTROPHOTOMETRY AND/OR THERMAL ANALYSIS

Ford Motor Company, at its option, may conduct infrared and/eor
thermal analysis of material/parts supplied to this specification.
The IR spectra and thermograms established for initial approval shall
constitute the reference standard and shall be kept on file at the
designated material laborateory. All samples shall produce IR spectra
and thermograms that correspond to the reference standard when tested
under the same conditions.

3.3 CONDITIONING AND TEST CONDITIONS

All test values indicated herein are based on material conditioned in
a8 controlled atmosphere of 23 +/- 3 C and 50 +/- 20 % relative

humidity for not less than 24 h prior to testing and tested under the
same conditions unless otherwise specified.

3.4 COLOR Silver
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3.5 UNCURED ADHESIVE PROPERTIES

3.5.1 Viscosity, range
(ASTM D 5018, Model RV20 Viscometer,
1 deg cone, measured at 25 +/- 0.5 C,
1 h after removal of adhesive from
- 40 C stcrage)

Shear Rate 22 s-~1 6 000 - 13 000 mPa.s
Shear Rate 40 s-1 5000 - 15 000 mPa.s
3.6 CURED ADHESIVE PROPERTIES

3.6.1 Filler Content, range 79.5 - 80.5 weight %
(Primarily silver flake plus
surfactants and rheological aids)

Test Method: Determine weight loss after heating cured
adhesive on an alumina substrate at 850 +/- 20 C for 30
minutes in a muffle furnace in an air atmosphere.

3.6.2 Extract Properties

Preparation of Extract: Combine 3 grams of adhesive, cured
at 200 € for 20 minutes and ground to 60 -100 mesh, with 150
grams of deionized water (resistance = 1 Mohm.cm). Reflux
the mixture for 20 h. Prepare a blank solution for
comparison purposes.

Conductivity, max 4.5 mS/m
(ASTM D 1125, probe cell constant =
0.01 cm-1)

Achesive Specific Ion Concentration, max
(ASTM E 1151, ion chromatography on

extract)
Na (+) 20 ppm
K(+) 20 ppm
Cl(-) 10 ppm
F(-) 10 ppm
3.6.3 Volume Electrical Resistivity, max 0.010 ohm.cm
(ASTM D 2739)

Sample Preparation: Doctor blade a 0.25 cm wide, 0.005 cm
thick, minimum 7.5 cm long, strip of uncured adhesive on a
glass slide using pressure sensitive adhesive tape as a shim.
Remove shim tape and cure adhesive at 300 +/- 5 ¢ for 30
minutes.
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