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Table 1 Main production enterprises, alloy grades, and compositions of copper alloy plates and strips for foreign lead
frames
Manufacturing enterprise Grades Composition/ % Reference
B ML21 Cu-0. 6Fe-0. 3Ti-0. 05Mg https://www. mitsui-kinzoku.
i o .
ML23 Cu-1. 1Sn-0. 2Fe-0. 1Ti-0. 05Mg-0. 2Zn com/
C7025 Cu-3Ni-0. 65Si-0. 15Mg
C7035 Cu-1. 5Ni-1. 1Co0-0. 6Si
C1972 Cu-0. 22Fe-0. 13Mg-0. 1P
NB-105 Cu-1Ni-0. 5Sn-0. 05P
S NB-109 CuINLO. 9510, 05P https://www..d?wa/metaltech. co.
NB-115 Cu-0. 9Ni-1. 55Sn-0. 07P Jpren
DK-3 Cu-0. 2Fe-0. 15Ni-0. 07Sn-0. 06P
YCuT-FX Cu-3.2Ti
JASO-JC100 Cu-0. I(Fe + Ni + Sn + Zn + P)
NKT322 Cu-3. 2Ti-0. 2Fe
NKC286 Cu-2. 8Ni-0. 6Si-0. 5Sn-0. 4Zn
NKC1816 Cu-(1~2)Ni-(1~2)Co-(0. 5~1)Si-(0. 09~0. 2)Cr
XA NKC388 Cu-3. 8Ni-0. 8Si-0. 1IMg-0. 13Mn https://www. jx-nmm. com/
NKC164 Cu-1. 6Ni-0. 4Si-0. 5Sn-0. 4Zn chinese/
NKCI164E Cu-1. 6Ni-0. 35Si
NKC4419 Cu-1. 9Co0-0. 44Si
NKC4820 Cu-1. 5Ni-0. 5Co0-0. 48Si
HAEL PMC102 Cu-1Ni-0. 2Si-0. 03P [12]
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Manufacturing enterprise Grades Composition/ % Reference
EEL MAX251 Cu-2Ni-0. 58i-0. 5Sn-1Zn htps://www. mitsubishicopper.
com/en/
(Eva 7ZCUS58 Cu-2Ni-1Ti-0. 15Mg [12]
K58 Cu-3. 8Ni-0. 75Si-0. 15Mg
K65 Cu-2.4Fe-0.12Zn-0. 03P
K73 Cu-1. 5Ni-0. 3Si-0. 4Zn
Y22 18 K75 Cu-0. 3Cr-0. 1Ti-0. 02Si https://www. wieland. com/en/
K76 Cu-1. 3Ni-0. 25Si-0. 03P
K80 Cu-0. 1Fe-0. 03P
K88 Cu-0. 5Cr-0. 2Ag-0. 08Fe-0. 06 Ti-0. 03Si
j ML-21 Cu-0. 6Fe-0. 3Ti-0. 05Mg
2 KA i i https://www. ppcu. co. jp/eng/
ML-23 Cu-1. 1Sn-0. 2Fe-0. 1Ti-0. 05Mg-0. 2Zn
LRCLNE CZC61 Cu-0. 6Cr-0. 1Zr https://www. furukawa. co. jp/cn/
C64760 Cu-1. 8Ni-1. 1Zn-0. 4Si-0. 1Sn
& L T i . https://www. aurubis. com/en/
C70260 Cu-2Ni-0. 4Si
KFC Cu-0. 1Fe-0. 03P
KLF-2 Cu-0. 1Fe-0. 03P-0. 1Sn
KLF-5 Cu-0. 1Fe-0. 03P-2Sn
e CACS 0. SN0 O7P-1. 250 https://www'. kobelco. co. jp/
chinese/
CAC16 Cu-0. 1Fe-0. 03P-0. 4Zn-0. 2Sn-0. 2Mg
CAC19 Cu-1. 9Fe-0. 05Si-0. 15Zn-0. 1Sn-0. IMg
CACT75 Cu-2. 5Ni-0. 55Si-1Zn-0. 2Sn
AMPCOLOY95 Cu-2(Ni+Co)-0. 5Be
SRR AMPCOLOY 940 Cu-2. 5Ni-0. 7Si-0. 4Cr https://www. ampcometal. com/

AMPCOLOY972

Cu-1Cr-0. 1Zr
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Table2 Domestic lead frame copper alloy plate and strip
) Tensile strength/ Conductivity/
Types Grades Hardness(HV) Reference
MPa % TACS
KFC-1/2H
) o . https://www. kobelco. co. jp/chinese/
High conductivity C1220 100—130 3556—430 85
https://cn. astm. org/zh/standards/
C19210
Medi.um strengthA aTld C194-H 175 410—480 48 https://www. mitsubishicopper. com/
medium conductivity CAC92 en/
C7025
) KLF-125
High strength and https://cn. astm. org/zh/standards/
; .. QSn6.5-0.1 180—220 600—725 40—55

medium conductivity GB/T 5231-2012
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The influence of different trace elements on

the comprehensive properties of Cu-Ni-Si

alloy
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Figure 2 The influence of aging and deformation process on alloy properties
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Development and Prospects of Cu-Ni-Si Lead Frame Copper Alloys

LI Changming',ZOU Cunlei",JIN Han',ZHANG Shuang',DONG Chuang'*
(1. School of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China; 2. Key Labora-
tory of Materials Modification by Laser Ion and Electron Beams Ministry of Education/Dalian University of Technol-
ogy, Dalian 116024, China)

Abstract: In the electronic packaging industry, high-performance lead frame copper alloys play a pivotal role, exerting a
decisive influence on the performance and stability of electronic devices. The development of 5G and artificial intelligence
technologies has led to a surge in demand for such materials, with increasingly stringent performance requirements. This
article first outlines the development history of lead frame copper alloys, progressing from the Fe-Ni-Co, Cu-Fe, to Cu-Ni-Si
systems, emphasizing the importance of material research. Subsequently, it systematically introduces the preparation
techniques and performance evaluation of copper alloys, and delves into the impact of composition design, trace element
addition, heat treatment, and deformation processes on the properties of Cu-Ni-Si alloys. The article highlights that the
addition of trace elements such as Al, Mg, Co, Cr, Ag, P, and Ti can significantly enhance the mechanical properties and
electrical conductivity of the alloys, while precise heat treatment and deformation processes are crucial for optimizing the
microstructure and macroscopic properties of the alloys. Based on an analysis of existing research, the article summarizes the
challenges faced by high-performance lead frame copper alloys, including the complexity of preparation processes, difficulties in
performance control, and fierce market competition. At the same time, it points out the challenges faced by high-performance
lead frame copper alloys, such as complex preparation processes, difficulties in performance control, and market competition.
The article also predicts future trends, including technological innovation, environmental sustainability, intelligent
functionalization, and the necessity for international cooperation. Research on high-performance lead frame copper alloys holds
significant academic and market value, and is crucial for the advancement of electronic information technology. Future research
should explore new alloy design, preparation, and performance control technologies to meet the growing performance
demands. Environmental protection, intelligence, and international cooperation will be key to driving the development of this
field. This article provides a reference for related research and practice, serving as a valuable reference for promoting the
innovation and development of lead frame copper alloys.

Keywords: copper alloys for lead frame; Cu-Ni-Si; preparation technology; trace elements; heat treatment and deformation

process; mechanical properties;electrical conductivity ; microstructure
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