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A study on electrical and mechanic
Cu/Ag co

al properties and press formability of a
mposite sheet

Je-Sik Shin
Liquid Processing & Casting Technology R&D Department, Korea Institute of Industrial Technology

Abstract : In this study, a novel Cu composite sheet with embedded high electric conduction path was developed as
another alternative for the interconnect materials possessing high electrical conductivity as well as high strength. The Cu

composite sheet was fabricated by forming Ag conducti
strength Cu substrate by damascene electroplating process.

on paths not within the interior but on the surface of a high
As a result, the electrical conductivity increased by 40% thanks

to mesh type Ag conduction paths, while the ultimate tensile strength decreased by 20%. The interfacial fracture
resistance of Cu composite sheet prepared by damascene electroplating increased by above 50 times compared to Cu
composite sheet by conventional electroplating. For feasibility test for practical application, a leadframe for LED module
was manufactured by a progressive blanking and piercing processes, and the blanked surface profile was evaluated as a
function of the volume fraction of Ag conduction paths. As Ag conduction path became finer, pressing formability

improved.
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Fig. 1. (@) Schematic diagram of a novel Cu/Ag composite
sheet and (b) skin depths of Cu and Ag as a function of
electric frequency.
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Table 1. Interface patterns of Cu/Ag composite sheets and
specifications of the used materials

Type-A Type-B Type-C
Interface /A < - - - ‘/%'g -
pattern Cu Cu Cu
. 100/100 spacing width
Conduction 100/30 ‘ l—s]
_ path 2020 2 oy
width/spacing
10/10 (4m/pmy
= (7025
- electric conductivity : 49 %IACS
- ultimate tensile strength : 672 MPa
Substrate - sheet thickness : 0.127 mm
materials = C5210R
- electric conductivity : 14.2 %IACS
- ultimate tensile strength : 803 MPa
- sheet thickness : (0.3 mm
. "Ag
Conduction | _ e conductivity : 109.7 %IACS
P ol - ultimate tensile strength : 172 Mpa

Table 2. Chemical compositions of the Cu alloys used as
substrate (wt.%)

Ni Si Mg Fe Pb Mn Zn Sn P
C7025 2.370 0.550 0.151 0.030 0.002 0.003
C5210R - - - 0.004 0.004 - 0.004 7.253 0.156
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Fig. 2. Optical micrographs showing a mesh type Cu/Ag
composite sheet (Type-C): (a) top surface and (b)
cross-section
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Fig. 3. (a) Electrical conductivity and (b) ultimate tensile
strength of electroplated Cu/Ag composite sheets as
functions of Cu substrate materials and volume
fraction Ag conduction paths
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Fig. 4. Load-displacement curves of electroplated Cu/Ag
composite sheets with (a) type-A and (b) typeB
Cu/Ag interfacial patterns obtained through peel test
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Fig. 5. LED lead frame trial manufactures made of (a) C7025
Cu sheet and (b) the type-C Cu/Ag composite sheet
by a progressive pressing process
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Fig. 6. SEM photograph showing the blanked surface of the
LED lead frame trial manufacture made of the type-C
Cu/Ag composite sheet
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Fig. 7. Zone ratio variation of blanking profile of the LED lead
frame trial manufacture made of the type-C Cu/Ag
composite sheet as a function of the volume fraction
Ag conduction paths
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