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Test Methods for

Destructive Shear Testing of Ball Bonds *

This standard is issued under the fixed designation F 1269; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone} indicates an editorial change since the last revision or reapproval.

1. Scope F 458 Practice for Nondestructive Pull Testing of Wire

1.1 These test methods cover tests to determine the shear Bonds ) )
strength of a series of ball bonds made by either thermal F 459 Test Methods for Measuring Pull Strength of Micro-

compression or thermosonic techniques. electronic Wire Bonds
2.2 NIST Document:

Note 1—Common usage at the present time considers the term “ball NBS Handbook 105-1 Specification and Tolerances for

bond” to include the enlarged sph_erlodal or nailhead por'u_on of the wire, Reference Standards and Field Standards, Weights and
(produced by the flameoff and first bonding operation in the thermal Measures

compression and thermosonic process, or both,) the underlying bonding . .
pad, and the ball bond-bonding pad interfacial-attachment area or weld |IOLM Class M2-Circular 547-1 Precision Laboratory Stan-

interface. dards of Mass and Laboratory Weights

1.2 These test methods cover ball bonds made with small 2:3 Military Standard:
diameter (from 18 to 76-um (0.0007 to 0.003-in.)) wire of the MIL-STD 883C, Method 2019
type usgd in integrated circuits and hybrid microelectronicg Terminology
assemblies.

1.3 These test methods can be used only when the bal
height and diameter are large enough and adjacent interferin
structures are far enough away to allow suitable placement a
clearance (above the bonding pad and between adjacent bon
of the shear test ram.

1.4 These test methods are destructive. They are appropri
for use in process development or, with a proper sampling pla
for process control or quality assurance.

1.5 Anondestructive procedure is possibthough it may

be contra indicated due to the possible interference witI‘fi 31.1.1Di / li ; he alumi
adjacent wire bonds and microcircuit components. -1.1.1Discussior-ntermetaliic refers to the aluminum

1.6 The values stated in Sl units are to be regarded as tffpld alloy formed at the ball bond pad metallization interfacial

standard. The values given in parentheses are for informatio € Where a gold ball bond is attached to an aluminum pad
only. metallization.

1.7 This standard does not purport to address all of the 5-1-2 ball shear (weld interface separatioman appre-

safety concems, if any, associated with its use. It is th(‘giable intermetallic (in the case of the aluminum-gold system)

responsibility of the user of this standard to establish appro-and ball metallization, or both, (in the case of the gold-to-gold

priate safety and health practices and determine the applica-sys_tem) remains on the bonding pad (area of remaining metal
bility of regulatory limitations prior to use. or intermetallic greater than 25 % of the bond deformation

3.1 Definitions of Terms Specific to This Standard:
3.1.1 ball lift—a separation of the ball bond at the bonding
d interface with little or no residual (less than 25 % of the
nd deformation area) ball metallization remaining on the
nding pad (that remains essentially intact). In the case of
Id ball bonds on aluminum pad metallization, a ball lift is
ﬁgfined as a separation of the ball bond at the bonding pad
interface with little or no intermetallic formation either present
or remaining (area of intermetallic less than 25 % of the bond
eformation area).

area).
2. Referenced Documents 3.1.3 bonding pad lift (substrate metallization removalx
21 ASTM Standards: separation between the bonding pad and the underlying sub-

strate. The interface between the ball bond and the residual pad

o , metallization attached to the ball remains intact.
1 These test methods are under the jurisdiction of ASTM Committee FO1 on

Electronics and is the direct responsibility of Subcommittee F01.07 on Wire

Bonding. 2 Annual Book of ASTM Standardgol 10.04.
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