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SYSTEM AND METHOD FOR DETERMINING 
YIELD IMPACT FOR SEMICONDUCTOR 

DEVICES 

BACKGROUND 

[0001] 1. Technical Field 

[0002] This disclosure relates to semiconductor device 
inspection and testing and more particularly, to a system and 
method for determining yield impact of defects detected 
during in-line inspections. 

[0003] 2. Description of the Related Art 

[0004] Defect data for semiconductor chips is typically 
collected by laser scanning, optical or scanning electron 
microscope (SEM). These techniques are employed as in 
line defect inspections during the production of semicon 
ductor devices. Defects may include a plurality of different 
events Which may have totally different impacts on chip 
yield. The inspection techniques often provide a total count 
of the number of defects detected in each process step. Total 
count information does not enable a test engineer to assign 
a yield loss to defects detected at each particular process 
step. 

[0005] It is a common standard in the semiconductor 
industry to inspect Wafers at various times by employing 
optical and other inspection tools, such as the techniques 
described above, during production. These inspections pro 
vide data to shorten yield learning cycles signi?cantly by 
reacting instantly to process problems. As a result, the 
process engineer obtains the number of defects per Wafer, 
x-y coordinates of each defect and a set of parameters 
(different for different tools) speci?c for each particular 
defect. Any irregularities such as structural imperfections, 
particles, residuals or embedded foreign material are con 
sidered as defects. At the present time, this data is needed to 
approach benchmark yields for any product. 

[0006] Correlation betWeen in-line defect data and actual 
yield data is not accurate for small sample siZes (e.g. 
inaccurate one Wafer only), or (because of the enormous 
memory siZes) the existing locally detailed yield data (eg 
bit maps) is not available for a sufficient sample of manu 
factured Wafers. In-line defects are detected by the inspec 
tion techniques in betWeen process steps for fabricating the 
semiconductor device. Actual defects are determined using 
electrical tests after the chips are fabricated. After electrical 
testing, some chips With defects may be salvaged by 
employing redundancies. Prior to employing the redundan 
cies pre-fuse yield data may be obtained to determine if 
redundancies are needed or Would improve yield. 

[0007] Considering killing probabilities of any defect 
(probability p of the defect to kill the entire chip), the total 
defect count is comprised of events With all values of killing 
probabilities betWeen 0 and 1. The total defect count infor 
mation on its oWn or even including further characteriZa 
tions for each single defect by optical microscopes, SEM, 
AFM, EDX (either manual revieW or automated defect 
classi?cation) is not suf?cient to assign an accurate number 
of yield loss to each process for complex chip designs (e.g. 
numerous redundancies on memory products). Further, the 
revieW of all inspected defects (even using automated clas 
si?cation) may delay the manufacturing process of semi 
conductor chips and yield learning cycles signi?cantly. 
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[0008] To obtain useful yield impact information, it is 
desirable to correlate the actual defect data to electrical fails. 
Currently available yield correlation softWare packages dis 
tinguish from each other either in spatial resolution or in the 
algorithm Which determines yield loss. 

[0009] Regarding the spatial resolution, tWo extremes are 
available. While some yield correlation softWare may use 
Wafer level defect and yield data, others take advantage of 
the spatial information of defect location on the Wafer (i.e., 
accurate to Within a given distance, for example, 15 microns, 
using the most accurate inspection tools) and correlate the 
spatial information of defect location to the most detailed 
available electrical information, that is, bitmap data. The 
advantage of the more detailed correlation With electrical 
bitmaps is the available amount of data Which provides 
reasonable statistics for even a single Wafer. The likelihood 
that a failed bit can be truly assigned to a defect found Within 
a 15 pm radius is for average yield and defect data above 
99.99% (~1><10_5). In addition, using speci?c electrical fail 
pattern information and available defect parameters improve 
the accuracy of this method. The disadvantage of this 
method is the excessive amount of data that has to be 
handled to monitor a production line. This con?nes the 
applicability of this method for volume Wafer analysis. 

[0010] On the other hand, using Wafer level data provides 
reasonable accuracy only for huge samples (>50 Wafer). 
This method is not useful for any lot or Wafer level split 
analysis, Which is needed for rapid yield learning. 

[0011] Therefore a need exists for a system and method for 
correlating in-line defect data With pre-fuse yield data to 
determine a yield loss for e inspected Wafer. 

SUMMARY OF THE INVENTION 

[0012] A method for determining yield impact of process 
steps for semiconductor Wafers having a plurality of dies 
includes the steps of correlating defects on the dies to 
electrical failures on the dies to determine hits on the dies, 
computing kill rates for the dies based on hits for each 
inspection process, determining a number of dies to be killed 
by considering kill rates for the dies With hits to Weight the 
defects of each die and determining a yield loss for each 
inspection process based on the number of dies to be killed 
and a total number of dies on the semiconductor Wafer. 

[0013] Another method for determining yield impact of 
process steps for semiconductor Wafers having a plurality of 
dies includes the steps of inspecting a semiconductor Wafer 
to determine defects, collecting defect data for each inspec 
tion process performed on the semiconductor Wafer, the 
defect data including locations of defects on the semicon 
ductor Wafer, electrically testing the semiconductor Wafer to 
determine electrical failures for dies on the semiconductor 
Wafer, correlating the defects to the electrical failures to 
determine hits on the dies, computing kill rates for the dies 
based on hits for each inspection process, determining a 
number of dies to be killed by considering kill rates for the 
dies With hits to Weight the defects of each die and deter 
mining a yield loss for each inspection process based on the 
number of dies to be killed and a total number of dies. 

[0014] A program storage device readable by machine, 
tangibly embodying a program of instructions executable by 
the machine to perform method steps for determining yield 
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impact of process steps for semiconductor Wafers having a 
plurality of dies, the method steps include correlating 
defects on the dies to electrical failures on the dies to 

determine hits on the dies, computing kill rates for the dies 
based on hits for each inspection process, determining a 
number of dies to be killed by considering kill rates for the 
dies With hits to Weight the defects of each die and deter 
mining a yield loss for each inspection process based on the 
number of dies to be killed and a total number of dies on the 
semiconductor Wafer. 

[0015] In other methods Which may be implemented by a 
program storage device readable by machine, tangibly 
embodying a program of instructions executable by the 
machine to perform method steps for determining yield 
impact of process steps for semiconductor Wafers, the step 
of correlating defects on the dies to electrical failures on the 
dies to determine hits on the dies may include the step of 
determining hits by assigning the defects of the dies to the 
electrical failures on the dies. The step of computing kill 
rates includes the step of computing kill rates for a given 
process inspection by dividing a number of hits on electri 
cally failed dies by a number of defects for the process 
inspection may be included. The step of determining a 
number of dies to be killed by considering kill rates for the 
dies With hits to Weight the defects of each die may include 
the steps of determining a number of dies to be killed by 
considering all dies With hits, initialiZing the number of dies 
to be killed to Zero, modifying the number of dies to be 
killed by: calculating a kill rate ratio betWeen a kill rate for 
each process inspection having hits and a sum of the kill 
rates for all process inspections having hits and adding the 
ratio to a previous number of dies to be killed, the previous 
number of dies to be killed being obtained at a previously 
considered die and repeating the step of modifying until all 
dies have been considered. The step of modifying is pref 
erably performed using the formula: 

r.- EQ. 1 
[,previous 

[0016] Where ki is a neWly calculated number of dies to be 
killed for inspection process i, ki>previous is the previously 
calculated number of dies to be killed for the defects of 
inspection process i, ri is the kill rate for a given inspection 
process i, n is the number of processes Which provided hits 
to the dies to be killed and m is the number of defects of a 
given type for a die being considered for the inspection 
process i. The step of determining a yield loss for each 
inspection process based on the number of dies to be killed 
and a total number of dies may include calculating the yield 
loss by dividing the number of dies to be killed for a given 
inspection process by the total number of dies of the 
semiconductor Wafer. The method may further include the 
step of determining a killing probability yield loss for each 
inspection process based on the number of dies to be killed 
for each inspection process and a total number of defects for 
the inspection process. 

[0017] These and other objects, features and advantages of 
the present invention Will become apparent from the fol 

Mar. 14, 2002 

loWing detailed description of illustrative embodiments 
thereof, Which is to be read in connection With the accom 
panying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0018] This disclosure Will present in detail the folloWing 
description of preferred embodiments With reference to the 
folloWing ?gures Wherein: 

[0019] FIG. 1A depicts defect layers for a semiconductor 
Wafer for mapping defects occurring at each inspection 
process; 

[0020] FIG. 1B depicts a compressed bitmap for a semi 
conductor Wafer for mapping die or chip electrical failures; 
FIG. 2 illustrates a set of 20 dies having gate and metal 
defects in accordance With the present invention; 

[0021] FIG. 3 is a ?oW/block diagram shoWing a method/ 
system for determining yield loss in accordance With the 
present invention; 

[0022] FIG. 4 is a ?oW/block diagram shoWing another 
method/system for determining yield loss in accordance 
With the present invention; and 

[0023] FIG. 5 is a bar chart shoWing yield loss over a 
period of several Weeks and shoWing yield losses for each 
inspection process. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0024] This disclosure relates to semiconductor device 
inspection and testing and more particularly, to a system and 
method for determining yield impact of defects detected 
during in-line inspections. The present invention provides a 
correlation betWeen in-line defects and electrical tests by 
correlating yield data from a compressed bit map to calcu 
late yield loss for each defect inspected Wafer. The present 
invention provides important information about Which pro 
cesses need improving and provides a method for calculat 
ing yield loss and killing probabilities for the Wafers 
betWeen inspection steps during fabrication of the Wafers. 

[0025] Using available defect and yield data, the present 
invention correlates defect data to electrical fail region 
latches. This kind of electrical test data may be available for 
every pre-fuse tested Wafer and therefore limits the appli 
cability of the ?nal correlation only to the sample of Wafers 
having defect data. The siZes of these electrical fail region 
latches or compressed bitmaps are preferably in the range of 
the coordinate accuracy of in-line inspection tools. This 
implies that the difference in spatial resolution betWeen the 
bitmap/defect and failed region latch/defect (compressed 
bitmap) correlation is negligible. A Well-de?ned de?nition 
of the compressed bitmap preferably provides similar elec 
trical information as the bit map data for the in-line defect 
data. 

[0026] As described, a method is provided Which calcu 
lates yield loss and killing probabilities for the processed 
Wafer betWeen tWo adjacent defect inspection steps. This 
method includes an in situ calculation of the killing prob 
ability of defects at certain process steps. These killing 
probabilities mainly in?uence the yield impact and are 
preferable for accurate yield impact determinations. Advan 
tageously, the method calculates yield impact for each Wafer. 
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This ensures process problems With unusual defects are 
treated appropriately for each individual Wafer. 

[0027] Referring noW in speci?c detail to the draWings in 
Which like reference numerals identify similar or identical 
elements throughout the several vieWs, and initially refer 
ring to FIGS. 1A-1B, during Wafer inspection processes, 
Wafers are processed to form electrical or electronic com 
ponents thereon. After a given process step, the Wafers are 
inspected to determine inconsistencies, non-uniformities or 
other defects Which may arise during processing. In one 
example, for a Wafer used for fabricating memory chips 
Which Will be used hereinafter to illustratively describe the 
invention by Way of example, process steps may include, 
inter alia, gate conductor (GC) formation, metal layers (i.e, 
M1, M2, etc.) and other fabrication steps. After a given 
process step, defect data may be obtained by a plurality of 
different techniques using a plurality of different inspection 
tools Which are knoWn to those skilled in the art. Some 
examples include inspection tools and techniques such as 
scanning electron microscopes (SEM), atomic force micro 
scopes (AF M), energy dispersive X-ray spectroscopy (EDX) 
and other knoWn tools and processes. 

[0028] As a result of the inspection Which is performed 
in-line, i.e., on the fabrication line, defects for a given 
process are mapped on a defect map or bitmap 10 Which 
represents a Wafer to be inspected. As shoWn in FIG. 1A, 
each process, for example GC, M1 and M2, includes a defect 
map 10 shoWing defects discovered during the inspection 
folloWing each of the processes. Each inspection process 
may be performed after a single processing step or after 
several processing steps. Typical memory chips may include 
10 or more inspections in betWeen predetermined process 
steps. Defects 12 are shoWn in an exploded section 14. 

[0029] Upon completion of all processes, an electrical test 
or tests are performed to determine the functionality of the 
Wafer or chips on the Wafer. DC tests may be performed to 
determine if electrical tests failed due to support circuitry, 
i.e., failures in conductive lines or logic circuits. Electrical 
failures Within a memory array may be indicated by a 
compressed bit map 16, pre-fuse, that is, before redundances 
are employed. Compressed bit map 16 indicates different 
failure types as Well, for example, ?xable failures Which 
may be ?xed using redundancies and non-?xable failures 
Which cannot be ?xed by redundancies. Compressed bit map 
16 data indicates failed devices in a failure region. A failure 
region represents a plurality of bits, each bit representing a 
memory cell for example. Each bit includes pass/fail infor 
mation about the memory cell Which the bit is representing. 

[0030] Since defects may not rise to the level of killing a 
Wafer or chip on the Wafer, electrical test data is a more 
accurate measure of yield. Advantageously, the present 
invention correlates the electrical test data (compressed 
bitmap) to defect data to determine yield and the impact of 
certain defects on the yield. 

[0031] A method for correlating the electrical test data 
With the defect data in accordance With the present invention 
Will noW be described. In describing the method in accor 
dance With the invention several de?nitions are used. A hit 
is an event Which occurs at process step “i” if a certain 
electrical fail (for DC or fail region testing) may be assigned 
to a certain defect Which Was inspected and discovered at 
process step “i”. In other Words, a hit is achieved When the 
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defect data also produces an electrical failure. As shoWn in 
FIGS. 1A-1B, a hit is indicated betWeen the defect shoWn in 
exploded section 14 Which produces an electrical fail in 
exploded section 18 as indicated by arroW “A”. A hit rate 
(hri) at process step “i” is the number of hits of process step 
“i” divided by the number of defects of process “i”. A kill 
rate for process step “i” is the number of hits of 
electrically failed dies (or chips on the Wafer) of process “i” 
divided by the number of defects of process 1 . 

[0032] The calculated killing rate ri of a defect detected at 
process “i” may be used for a ?rst estimation as Will be 
described beloW. Assuming that a killed die includes defects 
from different process steps Which include hits, the compu 
tation of kill rates provides estimations used to Weight the 
probability of Which defect caused the die or chip to be 
killed. 

[0033] Referring to FIG. 2, 20 dies are illustratively 
shoWn to demonstrate the present invention and the deter 
mination of yield loss. Each die in this example has been 
fabricated using a plurality of process steps. The process 
steps that indicated defects at an inspection include the gate 
inspection defects (Gate) and metal 1 inspection defects 
(Metal 1). Defects discovered at the gate inspection are 
indicated With an oval While defects discovered during metal 
1 inspection are indicated by an “x”. 18 dies passed and 2 
failed electrical testing as indicated in FIG. 2. Since defects 
Were only experienced in the Gate process and the Metal 1 
process, these processes are the only ones considered in the 
yield loss determination (only processes to provide hits). 

[0034] It should be understood that the elements shoWn in 
FIGS. 3-4 may be implemented in various forms of hard 
Ware, softWare or combinations thereof. Preferably, these 
elements are implemented in softWare on one or more 

appropriately programmed general purpose digital comput 
ers having a processor and memory and input/output inter 
faces. Referring noW to FIGS. 2 and 3, a ?oW/block 
diagram 100 is shoWn. In block 101, defects are correlated 
to electrical failures on the dies to determine hits as 
described above. In block 102, kill rates are calculated for 
each process. In this example, a kill rate rGate is determined 
to be 1/7 or about 14% since 1 hit (1 failed die includes a Gate 
defect) is included and the total Gate defects is 7 (7 ovals). 
Akill rate rMetal 1 is determined to be Z/3 or about 66% since 
2 hits (2 failed dies include metal 1 defects) are includes and 
the total Metal 1 defects is 3 (3 x’s). 

[0035] In block 104, a number of dies assigned to be killed 
is initialiZed to Zero for each process inspection. In the 
present example kGate=0 and kMetal 1=0. In block 106, all 
failed dies are passed through to modify the number of dies 
to be killed by using the formula: 

r.- EQ. 1 

[0036] Where ki is the neWly calculated number of dies to 
be killed by the defects of process inspection or process step 
“i”, ki)previous is the previously calculated number of dies to 
be killed by the defects of process step “i”, ri is the kill rate 
for process step “i”(ri is Zero if no defects from process “i” 



US 2002/0032888 A1 

are present), n is the number of processes Which provided 
hits to the dies to be killed and m is the number of defects 
of a given type for process “i” in the die being considered. 
Note, if a hit occurs on a die having 3 Gate defects, for 
example, than m =3 for the Gate process calculation. EQ. 1 
is used to provide Weighting to defect types present in a die 
With hits having one or more defects from different pro 
cesses. 

[0037] Although EQ. 1 is shoWn as a sum of k1)previous and 
the kill rate for the present process step divided by the sum 
of the kill rates of the defects for the die, other Weighting 
factors or coef?cients may be included to further model 
killing probabilities and killing rates. 

[0038] In the example, tWo dies are failed and labeled die 
1 and die 2. Die 1 has a Gate defect and therefore from EQ. 
1: 

kGate =kGate, previous+(rGate/(rGate+rMetal 1)) 

[0039] since kGate Was initialiZed to Zero kGate) previous=0, 
rGate =0.14 and rMetal 1=0.66 as described above. kGate=0+ 
0.18 =0.18. Similarly, a Metal 1 defect is present in die 1 and 
therefore from EQ. 1: 

kMetal 1 =kMetal 1, previous +(rMetal 1 /(rGate “Metal 1)) 

[0040] since kMetal 1 Was initialiZed to Zero kMetal 1) previ 
ous=0, rGate=0.14 and rMetal 1 =0.66 as described above. 
k =0 +0.82 =0.82. 

Metal 1 

[0041] Die 2 has no Gate defect and therefore from EQ. 1: 

kGate =kGate, previous +(rGate /(rGate “Metal 1)) 

[0042] since kGate Was calculated for die 1 kGate) previous 
0.18, rGate=0 since there are nor Gate defects present in die 
2 and rMetal 1=0.66 as described above. kGate=0.18+0 =0.18 
Which is unchanged from die 1 as it should be since no Gate 
defects are present on die 2. A Metal 1 defect is present in 
die a and therefore from EQ. 1: 

kMetal 1 =kMetal 1, pIeVious+(rMe1al 1 /(rGate “Metal 1)) 

[0043] since kMetal 1 Was 0.82 for die 1, kMetal 1) pry/10D; 
0.82, rGate=0 since no defects of this type are present and 
r =0.66 as described above. kMetal 1=0.82 +1 =1.82. 
Metal 1 

[0044] Only 2 dies are considered since only 2 dies have 
hits, hoWever, for a semiconductor Wafer having a plurality 
of dies the modifying process for k continues for each die 
having a hit until all dies are considered for that Wafer. 

[0045] In block 108, a yield loss per layer dYi is computed 
for each process. The layer refers to a defect layer Which 
may include a bitmap of the Wafer shoWing defects for that 
process step. Yield loss is assigned by calculating dY1=k1/NO 
Where NO is the number of dies per Wafer, k1 is number of 
dies assigned to be killed for process step “i”0 the last die 
gone through in block 106. In the example, dY Gate=0.9% 
since kGate is 0.18 for die 2, i.e., the last die gone through and 
NO is 20 (the number of dies in FIG. 2). LikeWise, dYMetal 
1=9.1% since kMeta111 is 1.82 for die 2, i.e., the last die gone 
through and NO is 20 (the number of dies in FIG. 2). 

[0046] In block 110, a killing probability kpi for each 
process or defect layer is determined. kpi is computed as 
kpi=k1/Di Where D1 is the number of defects at process step 
“i”, k1 is number of dies assigned to be killed for process step 
“i” for the last die gone through in block 106. The killing 
probability may be used to Weight yield impact of defects 
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from different layers, i.e., Weight Which process step is 
responsible for killing the die. 

[0047] In the example, kPGate=2.5% since kGate is 0.18 for 
die 2, i.e., the last die gone through and DGate is 7 (the 
number of gate defects). LikeWise, kpMetal 1=60.6% since 
kMenu is 1.82 for die 2, i.e., the last die gone through and 
DMeml 1 is 3 (the number of Metal 1 defects). When assessing 
failures, the probability that a die is killed by a Metal 1 
defect is signi?cantly higher than for a Gate defect is this 
example. In block 112, yield loss and killing probabilities 
are analyZed to provide insight on process improvements 
and Ways for improving yields. 

[0048] Referring to FIG. 4, a ?oW/block diagram is shoWn 
for implementing the present invention. In block 202, defect 
data is collected and stored using one or more inspection 
tools and a memory storage device. The defect data is 
identi?ed at each predetermined inspection or at each layer. 
It is preferred that defect data be stored in a common 
database. In block 204, since the one or more inspection 
tools may include different coordinate systems, the coordi 
nate systems are eliminated to provide a common coordinate 
system for all defect data and to further provide compensa 
tion for any offsets etc. that Were induced due to Wafer 
securing systems, etc. In block 206, electrical tests are 
performed and failed region or electrical data is collected in 
a memory storage device Which may be the same memory 
storage device in block 202. 

[0049] In block 208, the defect data from block 202 and 
the electrical data from block 206 are extracted to perform 
computations in accordance With the present invention. In 
block 210, a script or program, preferably programed on a 
computer, is implemented to overlay defect data and elec 
trical data and matches the different coordinate systems With 
high accuracy, for example, the accuracy is preferably less 
than 15 microns. In block 212, a data summary including hit 
information is stored in a table to make hit information 
available in folloWing steps. 

[0050] In block 214, method/system 100 of FIG. 3 is 
employed using the hit information, the defect data and the 
electrical data as described above to determine yield loss and 
killing probabilities for each layer in accordance With the 
present invention. In block 216, output data may be stored 
in tables, charts, etc. shoWing yield loss per defect inspection 
process. This data is than employed to make improvements 
and learn more about processing steps for semiconductor 
fabrication. Referring to FIG. 5, an example of an output 
summary chart illustratively shoWs yield loss on the y-axis 
for 9 Weeks of accumulated data. A total yield loss is shoWn 
as line 302. A plurality of process steps 310-323 are shoWn 
shoWing the relative impact of yield loss at each process 
inspection. 

[0051] Although the present disclosure described the 
invention in terms of a memory device, the invention is 
applicable to any semiconductor fabrication process in 
Which yields are calculated to access production perfor 
mance. 

[0052] Having described preferred embodiments for a 
system and method for correlating defect data With electrical 
test data to determine yield loss and killing probabilities and 
for determining yield impact for semiconductor device 
s(Which are intended to be illustrative and not limiting), it is 
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noted that modi?cations and variations can be made by 
persons skilled in the art in light of the above teachings. It 
is therefore to be understood that changes may be made in 
the particular embodiments of the invention disclosed Which 
are Within the scope and spirit of the invention as outlined 
by the appended claims. Having thus described the invention 
With the details and particularity required by the patent laWs, 
What is claimed and desired protected by Letters Patent is set 
forth in the appended claims. 

What is claimed is: 
1. A method for determining yield impact of process steps 

for semiconductor Wafers having a plurality of dies com 
prising the steps of: 

correlating defects on the dies to electrical failures on the 
dies to determine hits on the dies; 

computing kill rates for the dies based on the hits for each 
inspection process; 

determining a number of dies to be killed by considering 
kill rates for the dies With hits to Weight the defects of 
each die; and 

determining a yield loss for each inspection process based 
on the number of dies to be killed and a total number 
of dies on the semiconductor Wafer. 

2. The method as recited in claim 1 Wherein the step of 
correlating defects on the dies to electrical failures on the 
dies to determine hits on the dies includes the step of 
determining hits by assigning the defects of the dies to the 
electrical failures on the dies. 

3. The method as recited in claim 1 Wherein the step of 
computing kill rates includes the step of computing kill rates 
for a given process inspection by dividing a number of hits 
on electrically failed dies by a number of defects for the 
process inspection. 

4. The method as recited in claim 1 Wherein the step of 
determining a number of dies to be killed by considering kill 
rates for the dies With hits to Weight the defects of each die 
includes the steps of: 

determining a number of dies to be killed by considering 
all dies With hits; 

initialiZing the number of dies to be killed to Zero; 

modifying the number of dies to be killed by: 

calculating a kill rate ratio betWeen a kill rate for each 
process inspection having hits and a sum of the kill 
rates for all process inspections having hits; and dding 
the ratio to a previous number of dies to be killed, the 
previous number of dies to be killed being obtained at 
a previously considered die; and 

repeating the step of modifying until all dies have been 
considered. 

5. The method as recited in claim 4 Wherein the step of 
modifying is performed using the formula: 

n- EQ. 1 
k; = ki,previous + "1' 
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Where ki is a neWly calculated number of dies to be killed 
for inspection process i, ki>previous is the previously 
calculated number of dies to be killed for the defects of 
inspection process i, ri is the kill rate for a given 
inspection process i, n is the number of processes Which 
provided hits to the dies to be killed and m is the 
number of defects of a given type for a die being 
considered for the inspection process i. 

6. The method as recited in claim 1 Wherein the step of 
determining a yield loss for each inspection process based 
on the number of dies to be killed and a total number of dies 
includes calculating the yield loss by dividing the number of 
dies to be killed for a given inspection process by the total 
number of dies of the semiconductor Wafer. 

7. The method as recited in claim 1 further comprises the 
step of determining a killing probability yield loss for each 
inspection process based on the number of dies to be killed 
for each inspection process and a total number of defects for 
the inspection process. 

8. A method for determining yield impact of process steps 
for semiconductor Wafers having a plurality of dies com 
prising the steps of: 

inspecting a semiconductor Wafer to determine defects; 

collecting defect data for each inspection process per 
formed on the semiconductor Wafer, the defect data 
including locations of defects on the semiconductor 
Wafer; 

electrically testing the semiconductor Wafer to determine 
electrical failures for electrically failing dies on the 
semiconductor Wafer; 

correlating the defects to the electrical failures to deter 
mine hits on the dies; 

computing kill rates for the dies based on hits for each 
inspection process; 

determining a number of dies to be killed by considering 
kill rates for the dies With hits to Weight the defects of 
each die; and 

determining a yield loss for each inspection process based 
on the number of dies to be killed and a total number 
of dies. 

9. The method as recited in claim 8 Wherein the step of 
correlating defects on the dies to electrical failures on the 
dies to determine hits on the dies includes the step of 
determining hits by assigning the defects of the dies to the 
electrical failures on the dies. 

10. The method as recited in claim 8 Wherein the step of 
computing kill rates includes the step of computing kill rates 
for a given process inspection by dividing a number of hits 
on electrically failed dies by a number of defects for the 
process inspection. 

11. The method as recited in claim 8 Wherein the step of 
determining a number of dies to be killed by considering kill 
rates for the dies With hits to Weight the defects of each die 
includes the steps of: 

determining a number of dies to be killed by considering 
all dies With hits; 

initialiZing the number of dies to be killed to Zero; 

modifying the number of dies to be killed by: 
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calculating a kill rate ratio between a kill rate for each 
process inspection having hits and a sum of the kill 
rates for all process inspections having hits; and dding 
the ratio to a previous number of dies to be killed, the 
previous number of dies to be killed being obtained at 
a previously considered die; and 

repeating the step of modifying until all dies have been 
considered. 

12. The method as recited in claim 11 Wherein the step of 
modifying is performed using the formula: 

n- EQ. 1 
[,previous 

Where ki is a neWly calculated number of dies to be killed 
for inspection process i, kLpIeViOUS is the previously 
calculated number of dies to be killed for the defects of 
inspection process i, ri is the kill rate for a given 
inspection process i, n is the number of processes Which 
provided hits to the dies to be killed and m is the 
number of defects of a given type for a die being 
considered for the inspection process i. 

13. The method as recited in claim 8 Wherein the step of 
determining a yield loss for each inspection process based 
on the number of dies to be killed and a total number of dies 
includes calculating the yield loss by dividing the number of 
dies to be killed for a given inspection process by the total 
number of dies of the semiconductor Wafer. 

14. The method as recited in claim 8 further comprises the 
step of determining a killing probability yield loss for each 
inspection process based on the number of dies to be killed 
for each inspection process and a total number of defects for 
the inspection process. 

15. Aprogram storage device readable by machine, tan 
gibly embodying a program of instructions executable by the 
machine to perform method steps for determining yield 
impact of process steps for semiconductor Wafers having a 
plurality of dies, the method steps comprising: 

correlating defects on the dies to electrical failures on the 
dies to determine hits on the dies; 

computing kill rates for the dies based on hits for each 
inspection process; 

determining a number of dies to be killed by considering 
kill rates for the dies With hits to Weight the defects of 
each die; and 

determining a yield loss for each inspection process based 
on the number of dies to be killed and a total number 
of dies on the semiconductor Wafer. 

16. The program storage device as recited in claim 15 
Wherein the step of correlating defects on the dies to 
electrical failures on the dies to determine hits on the dies 
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includes the step of determining hits by assigning the defects 
of the dies to the electrical failures on the dies. 

17. The program storage device as recited in claim 15 
Wherein the step of computing kill rates includes the step of 
computing kill rates for a given process inspection by 
dividing a number of hits on electrically failed dies by a 
number of defects for the process inspection. 

18. The program storage device as recited in claim 1 
Wherein the step of determining a number of dies to be killed 
by considering kill rates for the dies With hits to Weight the 
defects of each die includes the steps of: 

determining a number of dies to be killed by considering 
all dies With hits; 

initialiZing the number of dies to be killed to Zero; 

modifying the number of dies to be killed by: 

calculating a kill rate ratio betWeen a kill rate for each 
process inspection having hits and a sum of the kill 
rates for all process inspections having hits; and adding 
the ratio to a previous number of dies to be killed, the 
previous number of dies to be killed being obtained at 
a previously considered die; and 

repeating the step of modifying until all dies have been 
considered. 

19. The method as recited in claim 18 Wherein the step of 
modifying is performed using the formula: 

n- EQ. 1 
[,previous 

Where ki is a neWly calculated number of dies to be killed 
for inspection process i, ki>previous is the previously 
calculated number of dies to be killed for the defects of 
inspection process i, ri is the kill rate for a given 
inspection process i, n is the number of processes Which 
provided hits to the dies to be killed and m is the 
number of defects of a given type for a die being 
considered for the inspection process i. 

20. The program storage device as recited in claim 15 
Wherein the step of determining a yield loss for each 
inspection process based on the number of dies to be killed 
and a total number of dies includes calculating the yield loss 
by dividing the number of dies to be killed for a given 
inspection process by the total number of dies of the 
semiconductor Wafer. 

21. The program storage device as recited in claim 15 
further comprises the step of determining a killing probabil 
ity yield loss for each inspection process based on the 
number of dies to be killed for each inspection process and 
a total number of defects for the inspection process. 

* * * * * 


