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&Wirebonding of Semiconductor  Leadframes

Inrodudion
Palladium surface finishes have bee
increasingly applied to semiconductg
leadframes (Fig. 1). The superior
functionality and lower total cost of
palladium pre-plated leadframes (Pd
PPFs), because of process simplifica
tionand the positive environmental
impact of replacing tin-lead solder,
have provided the impetus for this
technological change.

The technology utilizes high-spee
nickel and palladium plating (Pd/Ni)
of the entire leadframe surface to
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m Fig. 1—Schematic

i cross sections of the
leadframes plated with
silver/solder or nickel/
palladium, after die at-
tachment, wirebonding
and encapsulation, &
before trimming &

forming.

replace the standard selective silver

plating for die attach and wire-
bonding, and solder plating of the
external leads for solderability. The
latter is usually applied after packag
assembly (Fig. 1).

The Pd thickness is ~Ogim and
can be Au-flashed (GFPdNi) to
enhance solderability and wetting
speed. It is expected that the Pd PP
will meet the following criteria:
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Problem

An electronic device manufacturer
requested Au-flashed Pd/Ni on Cu
leadframes with “reduced” Pd and Au
thickness as a cost reduction. The
plated leadframe must exhibit
excellent solderability and wire-
bonding.
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Fig. 2—Results of Dip-
and-Look & Wetting
Balance tests.
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The following analyses were under-

Leadframe samples with standard and
reduced thickness of GFPd/Ni were

taken to ascertain the feasibility of theprepared as follows:

customer’s request:

» Solderability tests: Dip-and-Look
& Wetting Balance

» Wirebonding & Pull tests .

» Auger Electron Spectroscopy
(AES)—surface analysis

Standard thickness: 0.0Qén Au/
0.10pum Pd/1.0um Ni/ 150pum
Cu substrate
Reduced thickness: 0.0Q8n Au/
0.05um Pd/ 0.5um Ni/ 150um
Cu substrate
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Fig. 3—Wirebonding/Pull Strength test results.

Solderability results shown in Fig.
2 demonstrate the superior perfor-
mance of the standard samples that
exhibit wetting speeds of <1 sec, and
significantly higher wetting force of
0.84 mN/mm. The reduced thickness
samples, on the other hand, show a
wetting speed of >10 sec and a
negative wetting force of -0.15 mN/
mm at a 2.50-sec time interval.

Wirebonding results are exhibited
in the table and Fig. 3, and demon-
strate that standard samples outper-|
form the reduced thickness samples

The results indicate that the
reduced thickness of GFPd is unac-

£ || P Fooe (@ Reduced  Sandad  Reguirement
Stania Mean 5.26 7.35 >7.00
Standard Dev. 1.82 0.67 < 10% of Mean
Minimum 1.15 5.37 >5.00
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Ni, Cu and O on the
surface of the lead-
frame with the reduced thickness of
Au and Pd.

The limited thickness promotes
significant interdiffusion and forma-

Fig. 4—Auger Electron Spectra.

SoLionCods
A sufficient thickness of Pd and Ni
finishes as specified in the “standard”

tion of base metal oxides, which are| is required to minimize surface

deleterious for solderability and
wirebonding.

oxidation and ensure solderability and
wirebonding performancessr
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