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Abstract (BM) 

Pengecilan semikonducktor fabrikasi telah mengetatkan overlai toleran. Toleran yang ketat 
ini memerlukan prestasi jajaran yang sangat stabi\. Tujuan kajian ini dijalankan adalah 
untuk membentuk satu eksperimen pencirian tanda jajaran yang systematic dan 
menentukan tanda jajaran yang mantap bagi lapisan vial dan metal1. Kajian ini meliputi 
empat aspek iaitu untuk mendapatkan tanda jajaran yang mantap bagi lapisan via I dan 
metall , perbandingan an tara tanda jajaran 'via ' dan 'metal', perbandingan an tara saiz tanda 
jajaran, dan menilai pretasi tanda jajaran ' metal' yang banI. Untuk mencapai objective ini , 
sebuah experiment telah dibentuk dengan mengvariasikan ketebalan tungsten, aluminum, 
lapisan oksida, dan masa 'over polish '. 15 tanda jajaran telah dinilai dalam kajian ini .. 
Terdapat lima penemuan utama dalam eksperimen ini. B2 dengan 'weighted' score 
tertinggi (4979 untuk kemampuan analysis dan 75 .16 untuk Cpk analysis)adalah tanda 
jajaran yang terbaik untuk lapisan Metall. A3 dengan weighted score tertinggi (2173.52 
untuk kemampuan analysis dan 2800 untuk Cpk analysis )adalah tanda jajaran yang terbaik 
untuk lapisan Vial dalam proses variasi yang telah ditetapkan. Apabila perbandingan 
dibuat an tara tanda jajaran via dan tanda jajaran metal, tanda jajaran via lebih peka kepada 
proses vanasl. Satu lagi penemuan penting adalah tanda jajaran baru 'wall' sesuai 
di gunakan dalam persekitaran pembuatan ini kerana ia menunjukkan signal kualiti yang 
bel1ambah baik. Penemuan dalam eksperimen ini telah menjadi dasar kepada 
penggambaran cirri jajaran utk Cl8 teknologi dan teknologi yang lebih terkini . 

xx 
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Abstract (English) 

The cOlltillued downscaling of semiconductor fabrication has imposed increasingly tighter 
overlay tolerances. Such tight tolerances will require vety high performance in alignment. 
Helice, the objective of this research to establish characterization process for alignment 
evaluation alld to determille the robust alignment strategy for via 1 alld metal 1 lIIasking 
layers. This research covers four aspects, namely to find robust alignment mark for Metall 
and Vial layer, alignment peljormance comparison between via mark and metal mark, 
align/llellt mark feature size effect on alignment signal, and to evaluate the new metal 
alignll/ent mark performance. In order to achieve these objectives, a fractional factorial 
experiment with 4 parameters variation (tungsten thickness, over polish time, alulI/inl/1II 
thickness, and final oxide thickness) and one duplicate was developed. Fifteen alignment 
l1Iark types lVere evaluated. Based frOIll the characterization experiment, B2 mark with 
highest capability score (4979) alld lVeighted Cpk score (75.16) is the 11I0St robust 
alignment markfor Metall layer. A3 is the /IIost robust alignment markfor Via 1 layer. A3 
lIIark gives the highest total score in weighted average capability analysis (2173.52) and 
Cpk analysis (2800). Based on this work, cOlltact mark is more sensitive to process 
variation as it pattern formation involved 6 processing steps compared to 3 steps for metal 
mark. For via //lark, big mark size (more than 2.6 f.1m) gives bad alignrnellt sigllal quality 
compared to the smaller feature size. Regardless of mark size, alignment signal generates 
by metal mark gives comparable results. Two types of new metal alignment mark designs 
(B8 and B9) were evaluated in this experiment. The results were compared with standard 
metal mark (B6) and standard via mark (B4). B8 gives the best overall alignment and 
overlay peljormance since it gives the highest total in weighted average analysis (/40.96 
(alignment) and 53.43 (overlay)). The research findings becomes a baseline for C18 
technology alignment process and already implemented in our production line. 
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CHAPTER 1 

BACKGROUND 

J. t Introduction 

Integra ted circuit is one o f the important elements in today's world . It can be found in 

almost every modem e lectrica l device such as ca rs, te levision sets, compac t disc (CD) 

pl ayers, cellul ar phones, e tc. Before IC was introduced in the 50 's, electric circuits were 

assembled manuall y by soldering each disc re te component and connecting them with 

wire [31 , 32] . 

However, prob lems started to ri se as the c ircuit becomes more complicated [33]. The 

tendency to make even a single fa ul ty connection was increased . Additionally, the 

connec ti on may not remain intac t, which in tum lead to fa ulty connection. The circuit 

component size would not be able to shrink to the nano-sca le regime. This means that 

the component size was bi g and the interconnec tion wire was very long. It is 

unadvisable to use long interconnecting w ire, as the e lec tric signa l couldn ' t trave l fa3t 

enough, eventually deteri orating the appli cation perfo mlance [31]. Geoffrey W.A. 
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