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The development works on high temperature lead free solder are mostly discussed 

nowadays. To replace the current high temperature lead free solders it would be the 

great problem. To become a viable high temperature lead free solder alternative for 

electronics assembly use, it is considered essential for this candidate solder to meet 

the following criteria such as melting temperature in the range of 260°C to 400°C, 

small volume expansion at reflow treatment that does not break a package and 

narrow plastic range. Recent example of high temperature lead free solders are Sn-

Sb, Au-Sn, Bi-Ag, Cu-Sn and Zn-Al. Apparently, none of alloys investigated can 

meet and fulfill all the lead free solder criteria. Virtually all of the lead-free solder 

alternatives explored so far utilize tin as one of the primary constituent. A great deal 

of effort has been put into the development lead free solder alloys and Bi (Bismuth) 

and Sb (Antimony) solder system is proven to be one of the promising candidates 

for electronic assembly. Through this research, 95Bi-5Sb, 97.5Bi-2.5Sb and 98.5Bi-

1.5 solder alloys were firstly tested by DSC and results showed potentially to be 
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high temperature lead free solder in terms of melting temperature. Each solder alloy 

soldered to Cu substrate through as reflow, second reflow and third reflow 

soldering. Interfacial reaction between solder alloys and Cu substrate has been 

characterized in terms of interfacial microstructure formed at interface and in solder 

bulk. Cu3Sb intermetallic (IMC) layer precipitated at interface and floating in solder 

bulk only for 95Bi-5Sb solder alloy through all types of reflow. Cu3Sb IMC layer 

decreased after reflow. However, no IMC layer precipitated for 97.5Bi-2.5Sb and 

98.5Bi-1.5Sb solder alloy. From characterization, it found that only mechanical 

grain boundary grooving, Cu rich phase and Bi-Cu rich phase formed during 

different types of reflow for these solder alloys. As conclusion, the developed solder 

seems to have capability for high temperature lead free solder. 
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Pembangunan pateri tanpa plumbum bersuhu tinggi merupakan antara perkara 

utama yang dibincangkan kini. Bagi menggantikan pateri berplumbum bersuhu 

tinggi yang terdapat sekarang, ia merupakan cabaran yang besar. Di dalam sektor 

pemasangan elektronik, pemilihan bahan pateri tanpa plumbum bersuhu tinggi perlu 

mempunyai kriteria-kriteria seperti mempunyai suhu lebur dalam lingkungan 260°C 

hingga 400°C, pengembangan jumlah isipadu yang kecil semasa proses pateri yang 

tidak merosakkan bungkusan dan mempunyai julat plastik yang kecil. Di antara 

contoh pateri tanpa plumbum bersuhu tinggi pada masa kini ialah Sn-Sb, Au-Sn, Bi-

Ag, Cu-Sn dan lain-lain. Namun, kebanyakkan aloi yang telah dikaji kurang 

menepati kriteria pateri tanpa plumbum bersuhu tinggi. Secara keseluruhannya, 

kebanyakkan alternatif untuk pateri tanpa plumbum menggunakan komponen timah. 

Pelbagai usaha telah dibangunkan dan sistem pateri Bi(Bismut)-Sb(Antimoni) 

terbukti sebagai salah satu calon yang sesuai untuk pemasangan elektronik. Melalui 

penyelidikan ini, aloi pateri 95Bi-5Sb, 97.5Bi-2.5Sb dan 98.5Bi-1.5 pada awalnya 
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diuji dengan DSC dan keputusan bagi suhu lebur kesemua aloi-aloi tersebut 

menunjukkan potensi sebagai pateri tanpa plumbum bersuhu tinggi. Setiap aloi 

pateri dipateri ke atas lapisan Cu melalui proses pateri pertama, proses pateri kedua 

dan proses pateri ketiga. Tindak balas di antara aloi pateri dengan lapisan Cu dikaji 

melalui pembentukkan mikrostruktur pada permukaan dan di dalam pateri pukal. 

Untuk aloi pateri 95Bi-5Sb, lapisan sebatian antara logam Cu3Sb didapati terbentuk 

di permukaan dan terapung di dalam pateri pukal. Ketebalan lapisan sebatian antara 

logam Cu3Sb didapati selepas proses pateri. Walaubagaimanapun, tiada lapisan 

antara logam didapati terbentuk untuk aloi pateri 97.5Bi-2.5Sb dan 98.5Bi-1.5Sb. 

Melalui kajian, hanya pembentukkan mekanikal belahan sempadan butiran, fasa 

kaya Cu dan fasa kaya Bi-Cu terbentuk semasa proses pateri yang berlainan. 

Sebagai kesimpulan, solder yang dibangunkan mempunyai keupayaan sebagai pateri 

tanpa plumbum bersuhu tinggi. 
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The development works on high temperature lead free solder are mostly discussed 

nowadays. To replace the current high temperature lead free solders it would be the 

great problem. To become a viable high temperature lead free solder alternative for 

electronics assembly use, it is considered essential for this candidate solder to meet the 

following criteria such as melting temperature in the range of 260°C to 400°C, small 

volume expansion at reflow treatment that does not break a package and narrow plastic 

range. Recent example of high temperature lead free solders are Sn-Sb, Au-Sn, Bi-Ag, 

Cu-Sn and Zn-Al. Apparently, none of alloys investigated can meet and fulfill all the 

lead free solder criteria. Virtually all of the lead-free solder alternatives explored so far 

utilize tin as one of the primary constituent. A great deal of effort has been put into the 

development lead free solder alloys and Bi (Bismuth) and Sb (Antimony) solder system 

is proven to be one of the promising candidates for electronic assembly. Through this 
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research, 95Bi-5Sb, 97.5Bi-2.5Sb and 98.5Bi-1.5 solder alloys were firstly tested by 

DSC and results showed potentially to be high temperature lead free solder in terms of 

melting temperature. Each solder alloy soldered to Cu substrate through as reflow, 

second reflow and third reflow soldering. Interfacial reaction between solder alloys and 

Cu substrate has been characterized in terms of interfacial microstructure formed at 

interface and in solder bulk. Cu3Sb intermetallic (IMC) layer precipitated at interface 

and floating in solder bulk only for 95Bi-5Sb solder alloy through all types of reflow. 

Cu3Sb IMC layer decreased after reflow. However, no IMC layer precipitated for 

97.5Bi-2.5Sb and 98.5Bi-1.5Sb solder alloy. From characterization, it found that only 

mechanical grain boundary grooving, Cu rich phase and Bi-Cu rich phase formed 

during different types of reflow for these solder alloys. As conclusion, the developed 

solder seems to have capability for high temperature lead free solder. 
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Pembangunan pateri tanpa plumbum bersuhu tinggi merupakan antara perkara utama 

yang dibincangkan kini. Bagi menggantikan pateri berplumbum bersuhu tinggi yang 

terdapat sekarang, ia merupakan cabaran yang besar. Di dalam sektor pemasangan 

elektronik, pemilihan bahan pateri tanpa plumbum bersuhu tinggi perlu mempunyai 

kriteria-kriteria seperti mempunyai suhu lebur dalam lingkungan 260°C hingga 400°C, 

pengembangan jumlah isipadu yang kecil semasa proses pateri yang tidak merosakkan 

bungkusan dan mempunyai julat plastik yang kecil. Di antara contoh pateri tanpa 

plumbum bersuhu tinggi pada masa kini ialah Sn-Sb, Au-Sn, Bi-Ag, Cu-Sn dan lain-

lain. Namun, kebanyakkan aloi yang telah dikaji kurang menepati kriteria pateri tanpa 

plumbum bersuhu tinggi. Secara keseluruhannya, kebanyakkan alternatif untuk pateri 

tanpa plumbum menggunakan komponen timah. Pelbagai usaha telah dibangunkan dan 

sistem pateri Bi(Bismut)-Sb(Antimoni) terbukti sebagai salah satu calon yang sesuai 

untuk pemasangan elektronik. Melalui penyelidikan ini, aloi pateri 95Bi-5Sb, 97.5Bi-
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2.5Sb dan 98.5Bi-1.5 pada awalnya diuji dengan DSC dan keputusan bagi suhu lebur 

kesemua aloi-aloi tersebut menunjukkan potensi sebagai pateri tanpa plumbum bersuhu 

tinggi. Setiap aloi pateri dipateri ke atas lapisan Cu melalui proses pateri pertama, 

proses pateri kedua dan proses pateri ketiga. Tindak balas di antara aloi pateri dengan 

lapisan Cu dikaji melalui pembentukkan mikrostruktur pada permukaan dan di dalam 

pateri pukal. Untuk aloi pateri 95Bi-5Sb, lapisan sebatian antara logam Cu3Sb didapati 

terbentuk di permukaan dan terapung di dalam pateri pukal. Ketebalan lapisan sebatian 

antara logam Cu3Sb didapati selepas proses pateri. Walaubagaimanapun, tiada lapisan 

antara logam didapati terbentuk untuk aloi pateri 97.5Bi-2.5Sb dan 98.5Bi-1.5Sb. 

Melalui kajian, hanya pembentukkan mekanikal belahan sempadan butiran, fasa kaya 

Cu dan fasa kaya Bi-Cu terbentuk semasa proses pateri yang berlainan. Sebagai 

kesimpulan, solder yang dibangunkan mempunyai keupayaan sebagai pateri tanpa 

plumbum bersuhu tinggi 
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