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ABSTRACT 

Relative to an effort to increase the production of CATV modules, a study was made on the 

diebonding process. Examination of the various steps necessary to effect diebonding, revealed 

that it is possible to reduce the diebonding time ( and hence increase diebonding capacity) by 

rearranging these steps. The most feasible arrangements for increasing the diebonding capacity 

were: (1) moving the unloading tray mechanism to the XY-table and (2) improving the current 

substrate indexing and damping mechanism. 



PREFACE 

Since 1984 the Eindhoven University of Technology in the Netherlands bas offered a M.Sc. 

programme "Technology and Society". The programme focusses on the relationship between 

technology and social sciences. One specitic course in this M.SC. programme is "International 

Technology and Development Sciences" (ITDS). The fmal requirement for this course is the 

writing of a thesis on a specific research assignment. Research assignments take place within 

programmes or projects of an internationally operating organization or enterprise, preferably 

in a developing country. 

My research assignment took place in the Philips Semiconductors plant in Las Piiias, the 

Philippines. The following report discusses the results obtained from the assignment executed 

in the CATV modules product line. The assignment was aimed at increasing the production 

capacity of the diebonding machine, one of the production machines in the CATV modules 

production line. 

Because of the preeminently technical nature of the research assignment, the contents of this 

report is mainly aimed at the Modules product group which is responsible for imptementing 

the recommended solutions. 
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1. INTRODUCTION 

1.1 Background 

In order to be able to transmit a cable television signal over a long distance, the signal needs 

to be amplified. A device used for that purpose is a cable television (CATV) module. This 

module is a herroetic package consisting of hybrid micro-circuits and discrete passive 

components interconnected on a substrate and acting as a single unit. The integration in a 

single unit simplifies installation and impraves the reliability. 

Philips Semiconductors started producing CATV modules in 1983. The Iabour intensive 

assembly of the modules takes place at Philips Semiconductors Philippines loc. (PSPI) in Las 

Pinas. The annual production volume increased from 0.1 million CATV modules in 1983 to 

almost 1.1 million in 1992. 

In 1992, PSPI exceeded the estimated production volume to fill up the increased demand, 

caused by the failure of it's main competitor Motorola to produce their committed volume. 

Allegedly Motorola experienced severe contamination probieros in the recently transferred 

wafer and substrate production facility. Although Motorola already lost 8 percent of the world 

market to Philips, it's competitive strength will remaio high, mainly due to lower prices and a 

shorter response time (see Table 1). 

Table 1: C4TV modules world market shares. 

Company Market share[%] 

1991 1992 

Philips 48 55 

Motorola 48 44 

others 4 1 

total 100 100 

Source: Modules peifonnance review report 1992. 

At present PSPI's production capacity is approximately 4300 modules a day (4.3 k/day). 

Starting from week 14, the production capacity is planned to be 4.5 k/day. Due to growth of 

the demand, especially in the new 750 MHz segment, the estimated target volume will increase 

to 4.8 k/day at the beginning of the third quarter (see Table 2). 
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Table 2: Proposed production ramp up schedule 1993. 

Month Total 750MHz 

range 

[k/day] [k/day) 

April 4.5 0.5 

May 4.6 0.7 

June 4.7 0.9 

July 4.8 1.0 

Source: intemal communication. 

Current market prognoses forecast a five fold increase of demand five years from now. This 

will probably require rigorous changes in the product as well as in the assembly process. The 

present assembly process will probably not be suitable for a production on such a large scale. 

Presently an output of 4.8 k/day can be attained by merely focusing on impravement of the 

machine capacity, yield, efficiency, machine uptime etc. So in order to keep the current market 

share and meet the demand, continuous impravement of the production capacity will be of 

vital importance. 

1.2 Problem selection 

In recognition of the importance of increasing the production capacity, this aspect was chosen 

for study. As stated in the previous paragraph, increasing the production capacity bas one of 

the highest priorities in the effort to keep the market share and meet the demand. 

The CATV production assembly line basically consists of seven consecutive processing steps: 

1. Diebonding 

2. Wirebonding 

3. Component mounting 

4. Laser trimming 

5. ReturnfLoss calibration 

6. Top cap attach 

7. Final test 

Of the seven processing steps, both component mounting and top cap attach are manual 

operations. In order to increase the production capacity of these stations, probably the most 

feasible solution will be to increase the number of operators. Mechanization or even 

automation is not required at this moment. 
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With the investigators's technica! background of mechanica! engineering aimed at production 

automation, a production capacity impravement study invalving only the processing steps 

diebonding or wirebonding seemed most appropriate. 

Camparing the diebonding operation with the wirebonding operation, several observations have 

been made. 

The total production capacity of the two wirebonding machines is already slightly higher 

than the total production capacity of the six diebonding machines. 

The diebonding operation has a lower degree of mechanization and automation. 

Since the diebonding operation is the first station in the production assembly line, the 

diebonding capacity will determine the maximum attainable production capacity. 

Mainly based on these observations, production capacity impravement of the diebonding 

operation has been selected as the subject of the research project. 

1.3 Problem definition 

The problem that has been selected, can be defmed as: "insufficient theoretical diebonding 

capacity". 

The Philips definition of theoretical capacity is: "the design capacity of the machine as speellied 

by the manufacturer". By using this defmition, the factors that influence the "actual" machine 

capacity like downtime, reworkjretest, rejects and scheduling fluctuations are excluded. It has 

been decided to focus on the "theoretical capacity'' because of the limited time available to 

perfarm the research. 

The aim of the research is to gain an insight into the factors that hamper the theoretica! 

diebonding capacity and to find and evaluate measures that can decrease the influence of those 

hampering factors. 

The specific objectives are: an increase in the theoretical diebonding capacity and a reduction 

in throughput time. 
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2. METHODOLOGY 

The approach to the solution of the problem was an iterative process involving two phases: the 

problem analysis phase and the problem solving phase. If the objectives had not been met after 

the frrst iteration or a larger increase of the diebonding capacity is required, the problem 

analysis phase and the problem solving phase have to be repeated until no forther 

improvement is needed. 

2.1 Problem analysis 

The problem analysis phase involved four steps: 

1. Factor identification 

2. Collection of data 

3. Analysis of the data 

4. Interpretation of results 

The first step concentraled on the identification of factors that might influence the theoretical 

capacity. In order to identify those factors, the diebonding operation was observed in detail, 

existing documentation related to the diebonding operation was studied and employees were 

interviewed. The documents studied were the procedural specifications, assembly flowchart, 

operation flowchart and quality control specifications. 

The second step involved quantifying the individual contribution of the factors to the problem. 

Data to quantify the influence of the factors, has been gathered through observation, time 

studies, interviews and existing diebonding documentation. 

The third step included processing the raw data gathered and analyzing the results which 

quantify the influence of the factors on the theoretical capacity. 

In the fourth step the results of the analysis are used to prioritize the factors. The 

prioritization is based on the relative contribution of the individual factors to the problem, 

whether and how much that influence can be reduced and an estimate of the investment 

required. 

After the fourth step the factor with the highest priority was analyzed in order to fmd a 

solution to reduce the influence of that factor. 
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2.2 Problem solving 

The method for solving the problem involved brainstorming for all the possible solutions that 

can reduce the influence of the selected factor on the theoretical capacity. Brainstorming has 

been done independently as well as with the engineers who were going to be involved in 

materializing the solution. 

The solutions identified were analyzed and data collected. The results were then assessed 

consiclering the technical feasibility of the solutions, time constraints, the availability of 

materials as well as an estimate of the investment required. 

The result of the problem solving phase was a set of design specifications of the selected 

solution. 
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3. DISCUSSION OF RESULTS 

3.1 lteration I 

3.1.1 Problem analysis 

In PSPI two commonly used measures to express production capacity are K/day and UPH. 

K/day refers to the number of products produced in one day. The number of products 

producedis measured in thousands (Kor Kilo). UPH or Units PerHouris the number of 

products that bas been or can be produced in one hour. Whether capacity is measured in 

K/day or UPH, the capacity is calculated by dividing the production output by the time needed 

to produce that output. 

Since the objective of this study is to reduce the throughput time, as well as to increase the 

capacity, an analysis of the process indicates that time is the key variabie of the problem. To 

increase the capacity and reduce the throughput time, it is necessary to reduce the total 

processing time needed for diebonding. 

The factors that influence the total diebonding time are the activities performed in the 

diebonding process (see Table 3). 

Table 3: Diebonding activity time. 

Activity Average time 

per two batches 
. 

[min) (%] 

1. Get metal trays 0.8 0.6 

2. Set wafer 05 0.4 

3. Load substrate 0.3 0.3 

4. Align/Pick-up/Diebond 114.4 92.0 

5. Release full tray 0.5 0.4 

6. Loademptytray 05 0.4 

7. Recording BC,JC,MC,LB 1.9 1.5 

8. SPC/Monitoring 5.5 4.4 

total 124.4 100.0 

for calculations see Appendix I. 

Except for the Align/Pick-up/Diebond activity (A/PU /DB), all activities are manual 

operations performed by the operator. During the time needed for the manual operations, the 

diebonding machine is idle. 
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The Recording activity is a necessary administrative activity. SPC/Monitoring is part of the 

product quality controL These activities can not he eliminated, shortened or automated in 

order to reduce the total processing time. 

Table 3 shows that the activities 1, 2, 3, 5 and 6 have a very small contribution to the total 

processing time. Based on the much larger influence of the A/PU /DB activity on the 

diebonding time and the feasibility and impact of a rednetion of its influence, it was decided to 

concentrate the study on the A/PU /DB activity. 

Figure 1 shows the diebonding machine activities associated with the Align/Pick-up/Diebond 

activity. 

OPERATOR 

substrate 

MACHINE 

diebond 

cycle 

substrate 

unloading 

. 
n 

D activity 

F > I idle time 

repetition frequency of diebond cycle depends on the number "n" of dies of the same type 
that need to he diebonded on one substrate. 

Figure 1: Align/Pick-up/Diebond multiple activity chart. 

The A/PU /DB activities are: 

1. Diebond cycle 

2. Alignment die 

3. Substrate unloading 

4. Substrate toading 

5. Alignment substrate 
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Part of the operator activities are seen to be performed in parallel to the machine activities. 

Nevertheless the operator is idle for large part of the A/PU /DB time. The three activities that 

determine the total time spent on the A/PU /DB activity are the diebond cycle, substrate 

unloading and alignment of the substrate (see Table 4). 

Table 4: Align/Pick-up/Diebond activity time. 

Activity Average time 

per two batches 
. 

[min) [%) 

1. Diebond cycle 58.9 47.4 

2. Substrate unloading 50.7 40.8 

3. Alignment substrate 4.8 3.8 

total 114.4 92.0 

for calculations see Appendix 11. 

Less than four percent of the total diebonding time is spent on aligning the substrate. Speeding 

up this operator activity can only be done by using a pattern recognition system. A total 

investment of US$ 4,000 needed for modifying the machine is to high compared to an 

estimated capacity gain of less than three percent. 

Approximately 47 percent of the total diebonding time is spent on the diebond cycle. One 

reason for the large amount of time spent on the diebond cycle is the fact that the cycle has to 

be repeated several times, based on the number of dies that have to be diebonded on one 

substrate (on average 7.5 cycles). The mechanism that performs the diebond cycle is quite 

slow. Basedon the high investment required (approximately US$ 6,000 per machine), the low 

capacity increase and the technical complexity of the mechanism, changing this design will not 

be feasible right now. 

More than 40 percent of the total diebonding time is spent on unloading the substrate. While 

an already processed substrate is being indexed during the unloading sequence, the operator 

cao load a new substrate. Loading a new substrate however takes just a small amount of time. 

During the rest of the unloading time the operator is idle. 

The basic function of the diebonding machine is to attach dies to substrates. Since no substrate 

is being diebonded during the unloading activity, this activity can be considered as a sheer 

waste of time. Due to its high contribution, the substrate unloading activity has therefore been 

selected as the factor to consider with the highest priority in solving the problem of insuftkient 

diebonding capacity. 
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3.1.2 Problem solving 

The substrate unloading activity consists of eight consecutive processing steps: 

1. Move rail forth 

2. Move tray 

3. Lift up 

4. Unclamp 

5. Index 

6. Clamp 

7. Lift down 

8. Move rail back 

The first step of the unloading sequence moves the rail (XY -table) to the unloading position. 

The second step moves the unloading tray to the correct unloading position. In the next steps 

the lift goes up to the substrate piek-up position, the substrates on the rail are unclamped, 

indexed, clamped and then the liftgoesdown with the substrate. The last step moves the XY

table back to its original diebonding location. 

In the current design, the XY -table, where the substrates are being diebonded and the XY 

mechanism of the unloading tray are operated independently. In order to prevent a collision 

between the two tables during unloading of the substrate, the movement of the two 

mechanisms are performed in sequence. 

The total unloading sequence is time consuming mainly because of the slow damping and 

indexing mechanism and due tothefact that the XY-table and unloading tray have to he 

moved in sequence to prevent collision. 

To reduce the time needed for unloading a substrate, five different approaches can he used: 

1. Speeding up the activity 

2. Erasing an activity 

3. Combining activities 

4. Rearranging activities 

5. Executing activities in parallel 

The most feasible and effective solution, obtained through brainstorming, turned out to he 

performing the unloading sequence in parallel to the diebond cycle. Figure 2 shows the 

combination of activities. Provided that the collision of the two mechanisms is prevented, this 

solution reduces the time needed for the Align/Pick-up/Diebond activity considerably. 

Moving the unloading tray mechanism to the XY -table also eliminates the need to move the 

XY-table back and forth toa fiXed unloading position. 
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The Unclamp/Index/Clamp sequence can not he performed in parallel to the diebond cycle, 

because the substrate being diebonded must he clamped during diebonding. Therefore loading, 

damping and indexing of the substrate will still he performed sequentialafter the diebond 

cycle. 

OPERATOR 

toading 

alignment 

substrate 

MACHINE 

diebond 

cycle 

n· 

D activity 

F·•<l idle time 

repetition frequency of diebond cycle depends on the number "n" of dies of the same type 
that need to he diebonded on one substrate. 

Figure 2: Revised Align/Pick-up/Diebond multiple activity chart. 

The remaining steps of the unloading sequence are: Move tray, Lift up and Lift down. These 

steps take less time than the total time neerled to perfarm all the required diebond cycles. 

Even when only one die has to he attached to a substrate, there is still enough time to perfarm 

the remaining unloading steps in parallel to the diebond cycle. 

To prevent callision between the XY-table and the unloading tray mechanism, the control of 

movement of the mechanisms has to he synchronized. The easiest and most elegant salution is 

to move the unloading tray mechanism onto the XY-table, thereby totally eliminating the 

possibility of a collision. 

3.1.3 Solution I 

The proposed salution to reduce the time neerled for diebonding a redesign of the system such 

that the unloading tray mechanism is attached onto the XY-table. 

Currently the XY -table is being redesigned to incorporate a more accurate positioning 

mechanism and a more powerfut and accurate stepper motor. The revised design will he able 

to handle the additional weight of an unloading tray mechanism on the XY -table. 
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It is calculated that moving the unloading tray mechanism onto the XY-table will reduce the 

total time needed for diebonding two batches from 124.4 to 91.2 minutes. This would result in 

a diebond capacity increase of approximately 36 percent and a throughput time reduction of 27 

percent (for calculations see Appendix lil). 

The total estimated investment is US$ 800 per diebonding machine. This includes the design, 

the materials as well as the fabrication of the design. The design will mainly be mechanical. 

The costs for changes in the electdeal design or the control program are negligible. 

3.2 Iteration 11 

3.2.1 Problem analysis 

Based on the data gathered, a second iteration bas been performed to further investigate which 

factors contribute most to the problem of insufficient theoretical diebonding capacity. 

Table 5 shows the revised diebonding activity time. Although the Align/Pick-up/Diebond 

activity time bas been reduced from 114.4 to 82.7 minutes, this activity still takes by far the 

largest amount of time compared to the other activities of the diebonding operation. 

Table 5: Revised diebonding activity time. 

Activity Average time 

per two batches 
. 

[min) (%) 

1. Get metal trays 0.8 0.8 

2. Set wafer 0.5 0.6 

3. Load substrate 0.3 0.4 

4. Align/Pick-up/Diebond 82.7 90.7 

5. Release full tray 0.5 0.5 

6. Load empty tray 0.5 0.5 

7. Recording BC,JC,MC,LB 1.9 2.1 

8. SPC/Monitoring 4.1 4.4 

total 91.2 100.0 

for calculations see Appendix lil. 

As bas been said in iteration I, the Recording and SPC/Monitoring activity can not be 

eliminated, shortened or automated in order to reduce the total processing time. The 

Recording activity is a necessary administrative activity and the SPC/Monitoring activity is part 

of the product quality controL 
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Even after the proposed design change, the activities 1, 2, 3, 5 and 6 still have very small 

contributions to the total processing time. Based on the much larger influence of the 

A/PU /DB activity on the diebonding time and the feasibility and impact of a further reduction 

of its influence, it was decided to concentrale the study on the A/PU /DB activity. 

Table 6 shows the Align/Pick-up/Diebond activity in more detail. It can be seen that the 

activities that make up the A/PU /DB activity all take more time than the other activities of 

the diebonding operation. 

Table 6: Revised Align/Pick-up/Diebond activity time. 

Activity Average time 

per two batches 
. 

[min] [%] 

1. Diebond cycle 58.9 64.6 

2. Unclamp/Index/Ciamp 19.1 20.9 

3. Alignment substrate 4.8 5.2 

total 82.7 90.7 

for calculations see Appendix IV. 

The contribution of the Substrate alignment of five percent is small compared to either the 

Diebond cycle or the Unclamp/Index/Clamp activity. Besides that, as has been explained in 

iteration I, the total investment needed for modifying the Substrate alignment activity will be to 

high compared to the estimated capacity gain. 

Although the contribution of the Diebond cycle is almost 65 percent, based on the estimated 

investment needed to improve this activity, the estimated capacity gain and the technical 

complexity of a design change, it has been decided to improve the Unclamp/Index/Clamp 

activity instead. 

The activity selected as the factor with the highest contribution to the problem of insufficient 

theoretica} diebonding capacity is: the Unclamp/Index/Clamp activity. 

3.2.2 Problem solving 

The Unclamp/Index/Clamp activity is performed by two mechanisms: the damping mechanism 

and the indexing mechanism. Since the functions of both mechanism are closely 

interconnected, it was decided that the design of both mechanisms be changed at the same 

time. 
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Clamping 

Currently the damping activity is performed by two independent damping mechanisms. The 

substrate is damped in a horizontal direction and then in a vertical direction. These two steps 

take place in sequence because there is a risk of breaking the substrate if force is applied in 

more than one direction at the same time (the substrate is very brittie at the temperature at 

which it is diebonded). The air cylinder used for damping has to apply pressure slowly, 

because the force applied by the cylinder cao oot be varied. lt would be an improverneut if the 

damping mechanism could be redesigned in such a way that the force cao be controlled and 

the horizontal and vertical damping be done in one movement 

Indexing 

Currently the indexing activity is performed in four steps. First the indexing pawl pushes the 

undamped substrates one substrate-length along the rail of the XY-table. The indexing pawl is 

activated by a centric disc powered by a small motor. Secondly the indexing pawl is moved up, 

above the rail, by an air cylinder. During the third step the pawl is moved back again to its 

original starting position by the centric disc. In the last step the pawl is moved down, back 

onto the rail, by the air cylinder. After the fourth step the substrates are damped by the 

damping mechanism. 

There are two reasoos why the indexing mechanism is quite slow. 

1. The indexing activity is a cydic movement consisting of four separate sequentia} steps. An 

indexing activity executed in one fluent continuons movement will be faster. 

2. The speed of the movement of the indexing pawl when it pushes the substrates has been 

artificially kept low. Because the mechanism is controlled by a centric disc, it is oot 

possible to have a varying velocity and acceleration profile of the movement Since the 

substrates are not damped during indexing, a higher translation speed of the substrates 

will create positioning problems, because the substrates will slip through after the indexing 

pawl has reached its end position. 

3.2.3 Solution 11 

The proposed solution for improving the damping and indexing mechanisms will probably 

result in a re-design based on a cam mechanism with a profile that dictates the velocity and 

acceleration of the substrates. The cam mechanism cao be used oot only to control the 

movement of the indexing mechanism, but also to control the simultaneons horizontal and 

vertical damping of the substrate. By carefully controlling the indexing movement, slipping 

through of the substrate cao be prevented while at the same time a higher velocity cao be 

used. 
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It is calculated that improving the design of the damping and indexing mechanism will reduce 

the total time needed for diebonding two batches from 91.3 to 81.3 minutes. This results in a 

diebond capacity increase of approximately 12 percent and a throughput time reduction of 11 

percent (for calculations see Appendix V). 

A conservative estimate of the total investment required for changing the design of the 

indexing mechanism and the damping mechanism is US$ 2,000 per diebonding machine. This 

indudes the design, the materials as well as the fabrication of the design. The design will 

mainly be mechanical. The costs for changes in the electrical design or the programming of the 

control are negligible. 

3.3 Alternatives 

During the problem solving phase of iteration I and 11, it became apparent that two design 

changes are currently being implemented in the diebonding operation of the VIDEO modules 

production line. The two designs are: a double wafer system and a modification of the XY

table of the diebonding machine. Based on the data gathered in the study, a preliminary 

evaluation of these two design changes can be given. 

Double wafer system 

The VIDEO modules production line bas to double its production capacity this year to meet 

the increased demand. 

Many VIDEO moduies have more than one different type of die that needs to be diebonded 

to the substrate. Since the diebonding process can handle only one die type at the same time, 

modules that need more than one die type on the substrate have to be diebonded a number of 

times. This results in a reduction of capacity since non-productive activities like unloading and 

aligning of the substrate have to be repeated. In other words: the VIDEO substrates can not 

be completely diebonded in one loading. 

In order to alleviate this problem a double wafer system bas been designed. The construction 

accommodates two wafers each with a different die type. By using a double wafer system most 

substrates can be diebonded in one loading. 

Basically this design can also be used for the CA TV diebonding process. The diebonding 

machines and processes are comparable to those used for "VIDEO modules" and the problem 

of multiple loadings also exists for CATV modules. 

There are however several drawbacks: 

A double wafer system does not increase the production capacity for device types that 

need only one loading. 

Device types that previously needed three loadings, will still require two loadings, since the 
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new design is a double and not a triple wafer system. 

The double wafer system can only be used on dies of the same size. The current die piek

up mechanism can handle only one die size at the same time. For different die sizes, part 

of the piek-up mechanism has to be replaced. 

The design has not actually been installed yet. Questions have been raised with regard to 

operator safety and operation ergonomics. 

The diebonding capacity increase of the double wafer system is mainly based on eliminating 

the time needed for unloading and aligning the substrate twice. If the solutions proposed in 

iterations I and 11 are implemented frrst, then the influence of a double wafer system is 

significantly reduced, since the proposed solutions already largely reduce the time needed for 

unloading the substrate. 

It is calculated that a double wafer system will reduce the time needed for diebonding two 

batches from 124.4 to 96.1 minutes. This would result in a capacity increase of 29 percent and 

a throughput time reduction of 23 percent (for calculations see Appendix VI). 

However, if the solution proposed in iteration I and 11 are implemented frrst, then the total 

time needed for diebonding two batches, after implementing a double wafer system, will only 

be reduced from 81.3 to 72.6 minutes. This results in a diebond capacity increase of 12 percent 

and a throughput time reduction of 11 percent (for calculations see Appendix VII). 

The investment required for imptementing a double wafer system will add up to a total of 

approximately US$ 5,000. This includes the design, the materials as well as the fabrication of 

the design. 

XY-table 

A change in the design of the XY -table of the diebonding machine is currently being 

implemented in the VIDEO modules production line. The previous design of the leadscrew 

mechanism for positioning the XY-table is not accurate enough. To improve positioning 

accuracy the hearing construction for the lead screw is being redesigned. Another change in 

the XY -tab Ie design is the reptacement of the stepper motor by a more powerfut and accurate 

one. Both designscan also be implemented on the diebonding machines of the CATV modules 

production line. 

The reptacement of the stepper motor and changes in the design of the lead screw hearings of 

the XY-table have no measurable effect on the diebonding capacity. Nevertheless 

implementation of these designs will be beneficial. Moving the unloading mechanism to the 

XY-table will increase the total weight of the XY-table. The new stepper motor which is going 

to be used, will be powerfut enough to accommodate the increased weight of the XY-table. 
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3.4 Solutions review 

A summary of the three solutions cao be given based on the results derived from the data 

analysis. 

These three solutions are: 

I. Moving the unloading tray mechanism to the XY -table. 

11. A redesign of the indexing and damping mechanism. 

lil. The double wafer system. 

Table 7 shows a summary of the influence of the different solutions on the diebond capacity 

and the throughput time. 

Table 7: Review of the solutions. 

Sol u ti on Capacity Through- Total 

increase 
. 

put time invest-

reduction 
. 

ment 

[%] (%) [US$) 

1. Solution I 36 27 800 

2. Solution I and 11 53 35 2800 

3. Solution I, 11 and lil 71 42 7800 

4. Solution lil 29 23 5000 

for calculations see Appendix VIII. 
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4. CONCLUSIONS 

Bearing in mind that the main objective of this study was to increase the theoretica} 

diebonding capacity, several conclusions cao be drawn from the results of the data aoalysis. 

The solution with the greatest feasibility is "moving the unloading tray mechanism onto the 

XY-table". This solution has been obtained in iteration I of the problem aoalysis-problem 

solving cycle. 

If an additional increase of the diebonding capacity is required, a redesigned indexing 

mechanism aod damping mechanism cao be implemented. This solution has been obtained in 

iteration 11 of the problem aoalysis-problem solving cycle. 

The implementation of a double wafer system, besides having teehoical drawbacks, is much 

more expensive aod results in a smaller capacity increase compared to the two solutions found 

in iteration I aod II. 

It has been said in the problem aoalysis phase of iteration I that the Recording activity as well 

as the SPC/Monitoring activity cao oot be eliminated or shortened. Since both activities have a 

relatively large influence on the diebonding capacity, it should be reconsidered whether they 

really constitute a value added for the diebonding operation. 
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5. RECOMMENDATIONS 

5.1 Solutions 

In order to increase the theoretica! diebonding capacity, the most feasible solution is: "to move 

the unloading tray mechanism onto the XY-table". 

If a further increase of the diebonding capacity is required, it is recommended to imptement a 

redesigned substrate indexing mechanism and damping mechanism. 

5.2 Future investigations 

Some of the data gathered, seem to indicate that the influence on the diebonding capacity of 

factors like downtime, rework/retest, rejects and scheduling fluctuations can be as high as 30 

percent. For future study therefore, it is recommended to change the problem defmition to 

"insufficient actual diebonding capacity", so as to include all the factors mentioned above. 

The impact of the proposed solutions resulting from iteration I and 11 could be calculated 

basedon the data gathered in the problem analysis phase. However, additional iterations will 

require collection of new data to analyze the problem. 

Because of their relatively large influence on the diebonding capacity, it should be reconsidered 

whether the activities Recording and SPC/Monitoring really constitute a value added for the 

diebonding process or can be eliminated. 
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APPENDIX I Diebonding activity time 

For production capacity measurement the devices being diebonded are grouped according to the number 

and type of dies being diebonded in one loading. The groups are: 1/2CC, 4XB, 4XS, 6XS and 8XB. The 

numbers refer to the number of dies (crystals) being diebonded on the substrate in one loading. The "X" 

refers crystal transistor and "CC" refers to crystal capacitor. The "B" or "S" refers to the size of the crystal 

("Big" or "Small"). The average time needed for the diebonding activities per device group, can be found 

in Table 8. 

Table 8: Average activity time per device group (single loading). 

Average time per two batches 

Device 1/2CC 4XB 4XS 6XS 8XB 

Activity (min] (min] (min] [min] [min] 

1. Get metal trays 0.40 0.40 0.40 0.40 0.40 

2. Set wafer 0.27 0.27 0.27 0.27 0.27 

3. Load substrate 0.18 0.18 0.18 0.18 0.18 

4. Align/Pick-up/Diebond 45.00 60.00 62.00 73.00 87.00 

5. Release full tray 0.25 0.25 0.25 0.25 0.25 

6. Load empty tray 0.25 0.25 0.25 0.25 0.25 

7. Recording BC,JC,MC,LB 1.00 1.00 1.00 1.00 1.00 

8. SPC/Monitoring 2.20 2.90 2.99 3.50 4.16 

Source: Revised C4TV diebonding UPH report, TA. Hutjes, Apri/1993. 

As can be seen in Table 8, the times needed for activities 1, 2, 3, 5, 6 and 7 are the same for all the 

device groups. 

The time needed for the Align/Pick-up/Diebond activity depends on the type and number of dies to be 

diebonded in one loading. 

The total time spent on SPC/Monitoring is 20 minutes per 450 minutes ( one shift). The SPC/Monitoring 

time per two batches depends therefore on the total time needed for diebonding two batches. 

SPC/Monitoring takes up 4.44 (or 20/450) percent of the total time needed for diebonding two batches. 

Most device types require more than one loading. Depending on the number of different dies on the 

substrate, the device bas to be diebonded in one, two or three stages (loadings). Therefore in calculating 

the average activity time per device type it is advantageous to divide the devices into eight groups. These 

groups are: 4XB, 4XB+1CC, 4XB+4XB, 4XB+4XB+4XB, 4XS, 6XS+2CC, 8XB and 8XB+1CC. 

For device types that require one loading, the activity times shown in Table 8 can be used. 
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For device types that require two (or three) loadings, the activity time is doubled (tripled) for activities 1, 

2, 3, 5, 6 and 7. 

The time needed for activity 4 is a summation of the individual A/PU /DB times of the different device 

groups that the device type contains. 

The total time spent on SPC/Monitoring is still 20 minutes per 450 minutes, regardless of the number of 

loadings per device type. SPC/Monitoring therefore takes up 20/450 or 4.44 percent of the total time 

needed for diebonding two batches. This is equivalent to 20/430 or 4.65 percent of the timespent on the 

activities 1 to 7. 

Based on the foregoing discussion of Table 8, the average activity time for a 4XB + 1CC device (two 

loadings) is as follows: 

1. Get metal trays 2 * 0.40 0.80 min. 

2. Set wafer 2 * 0.27 0.54 min. 

3. Load substrate 2 * 0.18 0.36 min. 

4. Align/Pick-up/Diebond 60.00 + 45.00 105.00 min. 

5. Release full tray 2 * 0.25 = 0.50 min. 

6. Load empty tray 2 * 0.25 0.50 min. 

7. Recording BC,JC,MC,LB 2*1.00 2.00 min. 

total activity 1 to 7 109.70 min. 

8. SPC/Monitoring 0.0465 * 109.70 5.10 min. 

A summary of the calculated average activity time per device type (multiple loadings) is shown in Table 

9. 

Table 9: Average activity time per device type (multiple loadings). 

Average time per two batches Weight 

Activity 1 2 3 4 5 6 7 8 factor 

Device [min) [min] [min) [min) [min) [min) [min) [min) 

4XB 0.40 0.27 0.18 60.00 0.25 0.25 1.00 2.90 0.080 

4XB+1CC 0.80 0.54 0.36 105.00 050 050 2.00 5.10 0.084 

4XB+4XB 0.80 0.54 0.36 120.00 050 050 2.00 5.80 0.640 

4XB+4XB+4XB 1.20 0.81 0.54 180.00 0.75 0.75 3.00 8.70 0.005 

4XS 0.40 0.27 0.18 62.00 0.25 0.25 1.00 2.99 0.026 

6XS+2CC 0.80 0.54 0.36 118.00 0.50 050 2.00 5.71 0.029 

8XB 0.40 0.27 0.18 87.00 0.25 0.25 1.00 4.16 0.001 

8XB+1CC 0.80 0.54 0.36 132.00 050 050 2.00 6.36 0.136 
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The weight factors shown in Table 9 are based on the planned production volume per device type in 

1993. 

Using Table 9, the weighted average diebonding activity time cao he calculated by a weighted summation 

of the activity times per device type. For example, the weighted sum of the activity time for activity 4 

(A/PU /DB) is calculated as follows: 

60.00 * 0.080 + 105.00 * 0.084 + .... + 132.00 * 0.136 = 114.4 min. 

Table 10 shows the resulting weighted average diebonding activity time per two batches. 

Table 10: Diebonding activity time. 

Activity Average time 

per two batches 

[min] [%] 

1. Get metal trays 0.8 0.6 

2. Set wafer 0.5 0.4 

3. Load substrate 0.3 0.3 

4. Align/Pick-up/Diebond 114.4 92.0 

5. Release full tray 0.5 0.4 

6. Load empty tray 0.5 0.4 

7. Recording BC,JC,MC,LB 1.9 1.5 

8. SPC/Monitoring 5.5 4.4 

total 124.4 100.0 
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APPENDIX 11 Align/Pick-up/Diebond activity time 

Based on a limited time study performed on the Align/Pick-up/Diebond activity, the average time 

needed for unloading a substrate is 16 seconds. Aligning a substrate takes 1.5 seconds on average. So per 

two batches a total of 26.7 minutes is spent on unloading the substrate and 2.5 minutes on aligning the 

substrate (one loading). Table 11 shows the time needed for each activity of the Allgo/Piek-up/Diebond 

activity that bas an influence on the diebonding capacity. 

Table 11: A/PU/DB activities times per device type. 

Average time per two batches Weight 

Activity Diebond Substrate Alignment Total factor 

cycle unloading substrate 

Device (min] [min] (min] [min] 

4XB 30.8 26.7 25 60.0 0.080 

4XB+1CC 46.7 53.3 5.0 105.0 0.084 

4XB+4XB 61.7 53.3 5.0 120.0 0.640 

4XB+4XB+4XB 925 80.0 7.5 180.0 0.005 

4XS 32.8 26.7 25 62.0 0.026 

6XS+2CC 59.7 53.3 5.0 118.0 0.029 

8XB 57.8 26.7 25 87.0 0.001 

8XB+1CC 73.7 53.3 5.0 132.0 0.136 

Using the data in Table 11, the weighted average time per activity cao be calculated. For example, the 

weighted sum of the activity time for the diebond cycle is calculated as follows: 

30.8 * 0.080 + 46.7 * 0.084 + .... + 73.7 * 0.136 = 58.9 min. 

Table 12 shows the resulting calculated Align/Pick-up/Diebond activity time. 

Table 12: Align/Pick-up/Diebond activity time. 

Activity Average time 

per two batches 

[min] [%] 

1. Diebond cycle 58.9 47.4 

2. Substrate unloading 50.7 40.8 

3. Alignment substrate 4.8 3.8 

total 114.4 92.0 
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APPENDIX III Calculation Solution I 

The activities involved are: 

1. Get metal trays 

2. Set wafer 

3. Load substrate 

4. Align/Pick-up/Diebond 

5. Release full tray 

6. Load empty tray 

7. Recording BC,JC,MC,LB 

8. SPC/Monitoring 

The average activity time per device type is shown in Table 9. 

Table 13 shows the revised activity time per device type after Solution I bas been implemented. Table 13 

can be obtained by using the data from Table 9. 

Moving the unloading tray mechanism onto the XY-Table will result in a decrease on the total time 

needed for the Align/Pick-up/Diebond activity by 16.7 minutes for a device type with one loading. For a 

device type requiring two loadings, the total A/PU /DB time will decrease by 33.3 minutes. For a device 

type requiring three loadings, the total A/PU /DB time will decrease by 50.0 minutes. 

The time needed for activity 1, 2, 3, 5, 6 and 7 will remain the same. 

As bas been explained before in Appendix I, the time needed for SPC/Monitoring is 4.44 percent of the 

total time needed for diebonding two batches. By reducing the total time for diebonding, the time needed 

for SPC/Monitoring will also be reduced. 

Table 13: Solution I revised activity time per device type. 

Average time per two batches Weight 

Activity 1 2 3 4 5 6 7 8 factor 

Device [min] (min] [min] [min] (min] [min] [min] [min] 

4XB 0.40 0.27 0.18 43.33 0.25 0.25 1.00 2.12 0.080 

4XB+1CC 0.80 0.54 0.36 71.67 0.50 0.50 2.00 3.55 0.084 

4XB+4XB 0.80 0.54 0.36 86.67 0.50 0.50 2.00 4.25 0.640 

4XB+4XB+4XB 1.20 0.81 0.54 130.00 0.75 0.75 3.00 6.37 0.005 

4XS 0.40 0.27 0.18 45.33 0.25 0.25 1.00 2.22 0.026 

6XS+2CC 0.80 0.54 0.36 84.67 0.50 0.50 2.00 4.16 0.029 

8XB 0.40 0.27 0.18 70.33 0.25 0.25 1.00 3.38 0.001 

8XB+1CC 0.80 0.54 0.36 98.67 0.50 0.50 2.00 4.81 0.136 
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Using the data in Table 13, the weighted average time per activity can be calculated.For example, the 

weighted sum of the activity time for activity 4 (A/PU /DB) is calculated as follows: 

43.33 * 0.080 + 71.67 * 0.084 + .... + 98.67 * 0.136 = 82.7 min. 

Table 14 shows the resulting diebonding activity times. 

Table 14: Salution I revised diebonding activity time. 

Activity Average time 

per two batches 

[min) [%) 

1. Get metal trays 0.8 0.8 

2. Set wafer 0.5 0.6 

3. Load substrate 0.3 0.4 

4. Align/Pick-up/Diebond 82.7 90.7 

5. Release full tray 0.5 0.5 

6. Load empty tray 0.5 0.5 

7. Recording BC,JC,MC,LB 1.9 2.1 

8. SPC/Monitoring 4.1 4.4 

total 91.2 100.0 

It can thus be seen that the total time needed for diebonding two batches can be reduced from 124.4 

minutes (see Table 10) to 91.2 minutes. This would result in a diebond capacity increase of 

approximately 36 percent and a throughput time reduction of 27 percent. 
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APPENDIX IV Revised Align/Pick-up/Diebond activity time 

The activities involved are: 

1. Diebond cycle 

2. Unclamp/Index/Clamp 

3. Alignment substrate 

Using Table 12 and 14, the revised A/PU/DB activity time can be calculated. After salution I bas been 

implemented, the time needed for the diebond cycle and the alignment of the substrate is still the same 

(see Table 12). The substrate unloading activity is put in parallel to the diebond cycle due to the 

implementation of Salution I. The only remaining activity of the unloading sequence is the 

Unclamp/Index/Clamp activity. The weighted average Unclamp/Index/Clamp activity time per two 

batches can be calculated by subtracting the time needed for the diebond cycle and the alignment of the 

substrate from the time needed for the A/PU /DB activity (Table 14). 

Table 15 shows the revised A/PU /DB activity time after Salution I has been implemented. 

Table 15: Solution I revised A/PU/DB activity time. 

Activity Average time 

per two batches 

[min) [%) 

1. Diebond cycle 58.9 64.6 

2. Unclamp/lndex/Ciamp 19.1 20.9 

3. Alignment substrate 4.8 5.2 

total 82.7 90.7 
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APPENDIX V Calculation Solution I and 11 

The activities involved are: 

1. Get roetal trays 

2. Set wafer 

3. Load substrate 

4. Align/Pick-up/Diebond 

5. Release full tray 

6. Load empty tray 

7. Recording BC,JC,MC,LB 

8. SPC/Monitoring 

The average activity times per device type after implementing Salution I are shown in Table 13. 

Table 16 shows the revised activity time per device type after Salution I and 11 have been implemented. 

Table 16 can be obtained by using the data from Table 13. 

Implementing Salution 11 after Salution I bas been implemented, will decrease the total time needed for 

the Align/Pick-up/Diebond activity by an extra 5.0 minutesper two batchesfora device type requiring 

one loading (3.0 seconds per substrate). Fora device type requiring two loadings, the A/PU/DB time 

will decrease by 10.0 minutes per two batches. For a device type requiring three loadings, the A/PU /DB 

time will decrease by 15.0 minutes per two batches. 

The time needed for activities 1, 2, 3, 5, 6 and 7 will remain the same. 

By reducing the total time for diebonding, the time needed for SPC/Monitoring will also be reduced. As 

bas been explained before, the time needed for SPC/Monitoring is 4.44 percent of the total time needed 

for diebonding two batches. 

Tab/e 16: So/ution I and IJ activity time per device type. 

Average time per two batches Weight 

Activity 1 2 3 4 5 6 7 8 factor 

Device (min] (min] [min] [min] (min] (min] (min] (min] 

4XB 0.40 0.27 0.18 38.33 0.25 0.25 1.00 1.89 0.080 

4XB+1CC 0.80 054 0.36 61.67 050 0.50 2.00 3.09 0.084 

4XB+4XB 0.80 054 0.36 76.67 0.50 0.50 2.00 3.78 0.640 

4XB+4XB+4XB 1.20 0.81 0.54 115.00 0.75 0.75 3.00 5.68 0.005 

4XS 0.40 0.27 0.18 40.33 0.25 0.25 1.00 1.99 0.026 

6XS+2CC 0.80 054 0.36 74.67 050 050 2.00 3.69 0.029 

8XB 0.40 0.27 0.18 65.33 0.25 0.25 1.00 3.15 0.001 

8XB+1CC 0.80 054 0.36 88.67 0.50 0.50 2.00 4.34 0.136 
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Using the data in Table 16, the weighted average time per activity can be calculated. For example, the 

weighted sum of the activity time for activity 4 (A/PU /DB) is calculated as follows: 

38.33 * 0.080 + 61.67 * 0.084 + .... + 88.67 * 0.136 = 73.2 min. 

Table 17 shows the resulting weighted diebonding activity time. 

Table 17: Solution I and 11 revised diebonding activity time. 

Activity Average time 

per two batches 

[min) [%] 

1. Get roetal trays 0.8 0.9 

2. Set wafer 0.5 0.6 

3. Load substrate 0.3 0.4 

4. Align/Pick-up/Diebond 73.2 90.1 

5. Release full tray 05 0.6 

6. Load empty tray 05 0.6 

7. Recording BC,JC,MC,LB 1.9 2.3 

8. SPC/Monitoring 3.6 4.4 

total 81.3 100.0 

It can thus beseen that the total time needed for diebonding can be reduced from 91.2 (Table 14) to 

81.3 minutes. This is equivalent to a diebond capacity increase of approximately 12 percent and a 

throughput time reduction of 11 percent. 
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APPENDIX VI Calculation double wafer 

The activities involved are: 

1. Get metal trays 

2. Set wafer 

3. Load substrate 

4. Align/Pick-up /Die bond 

5. Release full tray 

6. Load empty tray 

7. Recording BC,JC,MC,LB 

8. SPC/Monitoring 

The average activity time per device type is shown in Table 9. 

Imptementing a double wafer system will reduce the time needed for diebonding substrates. 

Activities 1, 3, 5, 6 and 7 have to be done only once for device types requiring one or two loadings. 

Exceptions are the device type requiring three loadings ( 4XB + 4XB + 4XB) and the device type requiring 

two loadings and two sizes of dies (6XS+2CC). These two device types still need two loadings when 

using a double wafer and therefore activities 1, 3, 5, 6 and 7 have to be done twice for these two device 

types. 

The time needed for the Align/Pick-up/Diebond activity will be reduced. For the device type requiring 

two or three loadings (except the device type "6XS+2CC"), the reduction in time will be 29.17 minutes. 

The original time was 114.4 minutes (Table 10). One substrate unloading less reduces the time by 26.67 

minutes per two batches and one substrate alignment less reduces the time by 2.50 minutes per two 

batches. 

As bas been explained before in Appendix I, the time needed for SPC/Monitoring is 4.65 percent of the 

total time needed for activities 1 to 7. By reducing the total time for activity 1 to 7, the time needed for 

SPC/Monitoring will also be reduced. 

Table 18 shows the revised activity time per device type after the double wafer system has been 

implemented. Table 18 can be obtained by using the data from Table 9. For example, the average activity 

timefora 4XB+1CC device (now one loading!) is as follows: 

1. Get metal trays 1 * 0.40 0.40 min. 
2. Set wafer 2 * 0.27 = 0.54 min. 

3. Load substrate 1 * 0.18 = 0.18 min. 

4. Align/Pick-up/Diebond 105.0 - 29.17 = 75.83 min. 

5. Release full tray 1 * 0.25 = 0.25 min. 

6. Load empty tray 1 * 0.25 0.25 min. 

7. Recording BC,JC,MC,LB 1 * 1.00 = 1.00 min. 
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total activity 1 to 7 = 78.45 min. 

8. SPC/Monitoring 0.0465 * 78.45 = 3.65 min. 

Table 18: Double wafer activity time per device type. 

Average time per two batches Weight 

Activity 1 2 3 4 5 6 7 8 factor 

Device [min) [min) [min) [min) [min] [min) [min) [min) 

4XB 0.40 0.27 0.18 60.00 0.25 0.25 1.00 2.90 0.080 

4XB+1CC 0.40 0.54 0.18 75.83 0.25 0.25 1.00 3.65 0.084 

4XB+4XB 0.40 0.54 0.18 90.83 0.25 0.25 1.00 4.35 0.640 

4XB+4XB+4XB 0.80 0.81 0.36 150.83 0.50 0.50 2.00 7.25 0.005 

4XS 0.40 0.27 0.18 62.00 0.25 0.25 1.00 2.99 0.026 

6XS+2CC 0.80 0.54 0.36 118.00 0.50 0.50 2.00 5.71 0.029 

8XB 0.40 0.27 0.18 87.00 0.25 0.25 1.00 4.16 0.001 

8XB+1CC 0.40 0.54 0.18 102.83 0.25 0.25 1.00 4.90 0.136 

Using the data in Table 18, the weighted average time per activity can be calculated. For example, the 

weighted sum of the activity time for activity 4 (A/PU /DB) is calculated as follows: 

60.00 * 0.080 + 75.83 * 0.084 + .... + 102.83 * 0.136 = 89.2 min. 

Table 19 shows the resulting diebonding activity time. 

Table 19: Double wafer diebonding activity time. 

Activity Average time 

per two batches 

[min) [ %] 

1. Get metal trays 0.4 0.4 

2. Set wafer 0.5 0.5 

3. Load substrate 0.2 0.2 

4. Align/Pick-up/Diebond 89.2 92.8 

5. Release full tray 0.3 0.3 

6. Load empty tray 0.3 0.3 

7. Recording BC,JC,MC,LB 1.0 1.1 

8. SPC/Monitoring 4.3 4.4 

total 96.1 100.0 

The total time needed for diebonding has been reduced from 124.4 minutes per two batches (Table 10) 

to 96.1 minutes per two batches. This would result in a diebond capacity increase of 29 percent and a 

throughput time reduction of 23 percent. 
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APPENDIX VII Revised calculation double wafer 

The activities involved are: 

1. Get metal trays 

2. Set wafer 

3. Load substrate 

4. Align/Pick-up /Diebond 

5. Release full tray 

6. Load empty tray 

7. Recording BC,JC,MC,LB 

8. SPC/Monitoring 

The average activity time per device type after Solution I and 11 are implemented is shown in Table 16. 

Implementing a double wafer system will reduce the time needed for diebonding the substrates. 

Activities 1, 3, 5, 6 and 7 have to be done only once for device types requiring one or two loadings. 

Exceptions are the device type requiring three loadings (4XB+4XB+4XB) and the device type requiring 

two loadings and two sizes of dies (6XS+2CC). These two device types still need two loadings when 

using a double wafer and therefore activity 1, 3, 5, 6 and 7 have to be done twice for those two device 

types. 

The time needed for the Align/Pick-up/Diebond activity will reduce. For the device type requiring two 

or three loadings (except the device type "6XS+2CC"), the reduction in time will be 7.50 minutes. One 

Unclamp/lndex/Clamp activity lessper substrate reduces the time by 5.00 minutesper two batches and 

one substrate alignment less reduces the time by 2.50 minutes per two batches. 

As bas been explained before, the time needed for SPC/Monitoring is 4.65 percent of the total time 

needed activity 1 to 7. 

Table 20 shows the revised activity time per device type after the double wafer system bas been 

implemented. Table 20 can be obtained by using the data from Table 16. For example, the average 

activity time for a 4XB + 1CC device is as follows: 

1. Get metal trays 

2. Set wafer 

3. Load substrate 

4. Align/Pick-up/Diebond 

5. Release full tray 

6. Load empty tray 

7. Recording BC,JC,MC,LB 

total activity 1 to 7 

1 * 0.40 

2 * 0.27 

1 * 0.18 

61.67- 7.50 

1 * 0.25 

1 * 0.25 

1 * 1.00 

= 

= 

= 
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0.40 min. 

0.54 min. 

0.18 min. 

54.17 min. 

0.25 min. 

0.25 min. 

1.00 min. 

56.79 min. 



8. SPC/Monitoring 0.0465 ... 56.79 2.64 min. 

Table 20: Revised double wafer activity time per device type. 

Average time per two batches Weight 

Activity 1 2 3 4 5 6 7 8 factor 

Device [min] (min] [min] [min] [min] [min] [min] [min] 

4XB 0.40 0.27 0.18 38.33 0.25 0.25 1.00 1.89 0.080 

4XB+1CC 0.40 0.54 0.18 54.17 0.25 0.25 1.00 2.64 0.084 

4XB+4XB 0.40 0.54 0.18 69.17 0.25 0.25 1.00 3.34 0.640 

4XB+4XB+4XB 0.80 0.81 0.36 107.50 0.50 0.50 2.00 5.23 0.005 

4XS 0.40 0.27 0.18 40.33 0.25 0.25 1.00 1.99 0.026 

6XS+2CC 0.80 0.54 0.36 74.67 0.50 0.50 2.00 3.69 0.029 

8XB 0.40 0.27 0.18 65.33 0.25 0.25 1.00 3.15 0.001 

8XB+1CC 0.40 0.54 0.18 81.17 0.25 0.25 1.00 3.90 0.136 

Using the data in Table 20, the weighted average time per activity can be calculated. For example, the 

weighted sum of the activity time for activity 4 (A/PU /DB) is calculated as follows: 

38.33 * 0.080 + 54.17 * 0.084 + .... + 81.17 * 0.136 = 66.7 min. 

Table 21 shows the resulting diebonding activity time. 

Table 21: Revised double wafer diebonding activity time. 

Activity Average time 

per two batches 

(min] [ %] 

1. Get metal trays 0.4 0.6 

2. Set wafer 0.5 0.7 

3. Load substrate 0.2 0.3 

4. Align/Pick-up/Diebond 66.7 91.9 

5. Release full tray 0.3 0.4 

6. Load empty tray 0.3 0.4 

7. Recording BC,JC,MC,LB 1.0 1.4 

8. SPC/Monitoring 3.2 4.4 

total 72.6 100.0 

If the Solution I and 11 are implemented frrst, then the total time needed for diebonding, after 

imptementing a double wafer system, will only be reduced from 81.3 to 72.6 minutes per two batches. 

This results in a diebond capacity increase of 12 percent and a throughput time reduction of 11 percent. 
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APPENDIX VIII Review of the solutions 

Table 22 shows a summary of the diebonding times needed after imptementing the solutions. Based on 

these data, the expected capacity increase and throughput time reduction can be calculated. 

Table 22: Calculation of the solutions. 

Solution Diebond time Capacity Through-

Before Af ter increase put time 

imple- imple- reduction 

tation tation 

[min) [min) [%] [%] 

1. Solution I 124.4 91.2 36 27 

2. Solution I and 11 124.4 81.3 53 35 

3. Solution I, 11 and lil 124.4 73.6 71 42 

4. Solution lil 124.4 96.1 29 23 

Table 23 shows the resulting review of the solutions. 

Table 23: Review of solutions. 

Solution Capacity Through- Total 

increase put time invest-

reduction ment 

[%) [%] [US$) 

1. Solution I 36 27 800 

2. Solution I and 11 53 35 2800 

3. Solution I, 11 and lil 71 42 7800 

4. {iolution lil 29 23 5000 
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