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APPENDIX |
(Failure Analysis)



Failure analysis were performed the major product volume
80% of total volume.
1. Failure analysis of month 1.
Failure Analysis o Month 1 7 ather wefer cef
7 Poor wefer
I 1 Mr Had
I Pdegm%
----- - 1 Qter dlickr
— 1 Scratc
0 E3PTR
f}/g 1 Pasafty retet
P I dter
HGA Slider Wafer I
ET Fell Out 33% Aiea I Bl
Area HGA Slider Wafer
% Contribution 4 3 26
Esd 02
Mech Defect 0.6
Passed after headset 0.5
Pass after retest 2.7
PTR 1
Scratch 1.6
other slider def 0.4
Pole geometry 4.2
Mar Head 55
Poor wafer 16 2
other wafer def 0.1
Figure 1(a) Failure Analysis in month 1
Failure Analysis breakdown HGA Area
MONTH 2
14 ~——I B Passed after headset WESD OPassed after retest OFly W Mech det I»—]
12 1.17%
1 1.01% |
0.5% ‘
i . we |
s =
o4
0.2 1L 011%
N Bgbeer TS mn‘lms GH3R  CHBHNV
HGA problem MTH2
Product Bali Bigjoear TAOS cupal8 cHl8 R cHI8 HW
Passed after headset 0 0.42 0 0.07 0 0
ESD 0 0.04 0 0 0 0.18
Passed after retest 0 0.34 1.17 0.46 0.62 0.38
Fly 0 0 0 0 0 0.12
Mech def 011 0 0 0 0.39 0.03
TOTAL HGA 0.11 0.8 117 0.53 101 0.69
GRAND TOTAL HGA = 4%
Figure 1(b) Failure analysis breakdown by product in HGA area
2. Failure analysis of month 2 as shown in figure 2
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ks 'j’v&._ﬂ» : 3 ” :’j L
3 DG At HGA O Slider Owafer |
26% 4% - i 5
23% 23% I 229%
20 - - ]
15% |
15 = —
|
10 +— ‘ . —
5 - . l ’.
BaliU2 CHI8RH  Ch18HW  Cuda18 TAOS Total
Product
MTH 2
Product Bali/lu2 CHISRH Chi8HW Cuda 18 TAOCS Total
\olume 255 24.8 79 29 154 76.5
ET Yield 85 7 74 Ve 76 78
Fallout 15 23 26 23 24 22
HGA 42 61 23 6.9 53 5
Slider 11 41 124 0 0 3
Wafer 9.7 127 113 161 188 130
ETAnalysis Ea(m%m - HAA®a
8 —| @Mech / Scratch BFIlyRSAPSA OPass after refest ueso|—.
g 2% EI  BaR) - |
e B
I 51-42% —
14. ,
3 23% -
2 i
11
0 b T T T T !
Bali/l2 CHI8RH Chi8HW Cudal8 TACS Total
Product
HGA problem MTH 2
Product Bali/lu2 CHI8RH Chi8HW Cuda 18 TAOS Total
Mech / Scratch 04 2 0 0 0.3 04
Fly/RSA/PSA 19 0.8 0 0 0 054
Pass after retest 19 34 23 6.9 5 39
ESD 0 0 0 0 0 0
Figure 2 Failure analysis of Month 2
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3.

Failure

analysis of month 3.

apigre

afer

20%

Product
Volume
ET Yield
Fallout
HGA
Slider
Wafer

5.0
4.5
4.0
3.5
3.0

20
il

0.5

Bali/u2

HGA problem
Product

Mech / Scratch
Fly/RSA/PSA
Pass after retest
ESD

Total % fall out

30%

Q ")
Rroduct
WTH 3
Bali/luU2 CH18RH Ch18HW Cuda 18 TAOS Total
27.1 T51 1o 2 152 T8
88 75 76 77 80 79
12 25 24 23 20 2
3 2.6 11 44 44 36
0.9 7.2 9.7 0 0 35
81 15.2 132 186 15.6 139
ET Anlysis - HoA Area
Ko
O Mech / Scratch  nFly/RSA/PSA O Pass after retast q ESD
T L . )
2%
11% ’
z : © 8 g
o 5 6 I s
T = =
o (@)
Product
Bal/U2 CHI8RH Ch18HW Cuda 18 TAOS  Toial
04 0.8 0.7 0.0 0.2 05
15 0.8 00 00 0.0 11
11 10 0.5 44 4.2 2.0
00 0.0 00 0.0 0.0 0.0
12 25 24 23 20 21

Figure 3 Failure Analysis
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4. Failure analysis of month 4.

Product
\olume
ET Yield
Fallout

Slider
Wafer

4.0

%

Month 4
CHI8KH Chi18HW  To6iar
3 13" 832
& 77 a
18 23 19
2.7 36 19
57 a9l 41
9.6 103 120
ET Analysis Breakdown : HGA Area
(Month 4)
I m Preload
E— OED
| - [J Pass after retest
I o m Ay/RSAPSA
I | OMech/ Soratch

36%

35 - _l
3.0 T R -

25 ) s
2.0 3 !

15 — -
1.0 LHULAL ‘ A
0.5 | 026 : ,
0.0 L 1

Bali/u2

HUA problem
Product

Mech/ Scratch
Fy/RSAPSA
Pass after retest
ESD

Preload

lotal Y%fall out

CH18RH Ch18HW Total
Product
Month 4
Bali/U2 CHIS8RH ChisHW  Total
01 09 0.2
01 0.6 0.0
0.0 12 23
00 01 0.2
0.0 0.0 09
12 18 23

Figure 4 Failure analysis of Month 4
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APPENDIX Il
(Diagnosing and Monitoring Model)



Diagnosing & Monitoring Model Explanation

(ROOT Realtime Object Oriented Testing)

How to get into Diagnosing & Monitoring model

1. At Window, double click Internet explorer icon.
Select "ROOT" icon. The screen w ill be shown as below in
figure 1.

Figure 1 Main Menu of Diagnosing & Monitoring model

3. Double click "ROOT APPLICATION", the following screen in
figure 2(a) w ill be shown which it will show all testers
in clean room A/B automatically . It contains main
reports and information to access as listed below and
demonstrated in figure 2a;

1) Clean room location

2) All testers in the selected clean room on screen
3) List of products to choose

4) Yield report

5) UPH (unit per hour report)

6) Count report (Quantity of HGA tested)
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7) Network status of testers in the selected products
8) Executive reports

Select location of
clean room to view

Report quantity of HGA
tested in ech tester of the
selected product

kel %
product |
UPH report of the selected
product

Figure 2(a) Main screen of ROOT Application

Double click on the tester selected, tester status will
be shown which are statistics of yield, parametrics and
actions taken on that testers. As shown in figure 2(b)
is the actions taken on that tester. Figure 2(c) is the
statistics of that tester.



-
121314151617 18

Kchange Dic and cal Factor
Run Tspe pass u
Other

TSPC RUN TSPC

(AUTOSHUTOFF ROOT LOW YIELD
ROOT WAFER WAFER LOWYIELD
ROOT WAFER WAFER LOWYIELD
AUTOSHUTOFF ROOT LOW TIELD
AUTOSHUTOFF ROOT LOW YIELD
(AUTOSHUTOFF ROOT LOW YIELD
AUTOSHUTOFF ROOT LOW YIELD
TSPC RUN TSPC

A= |2 |>|=|x|=|x|=|>|>|=|>|>|>

Figure 2( ) Actions taken record of the selected tester
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Figure 2(c) Statistic of the selected tester
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Click "COUNT" to view quantity of HGA tested in each
tester. It can report as hourly, shiftly or daily basis
as selected.

¥ Press here to see count report

5 Selectéd broduét
hitp /Aoot tep tha e com/

. CH36H_U
110 120
gri - .| Press here to select by
o hour, shitt or day
Al Tester 1D v (dby Hour © 16/26/99 Swing shilt _ Cales UP & ON &

P Quantity of HGA tested during that period

o e.9.200-259am 8
N ]
2. Total quaniity o2

22
3 a
8B

n

H

Iajalelee

I

5,'_ .8 k=
4
&

| lsislz|s

Figure 3 Count report

Click "YIELD" to see HGA test yield of each product or

selected product. Yield by electric tester and cumulate
w ill be also shown. It can report as hourly, shiftly or
daily basis as selected. It will trigger if yield is
lower than threshold set by either show RED or BLUE
number. The difference between RED and BLUE number is
internal and external problems respectively which will be
diagnosed by this model. Same quad analysis concept is
applied in diagnosis. Results to front line people do not
take over action or exercises on the testers. However, if
RED number show 2 hours consecutively, that tester will be
auto shut off for test group to take actions. As shown in

figure 4(a) and 4(b) is yield report and diagnose report
respectively.
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Figure 4(a) Yield report
ECT5652 CHIBRHOD May 11 1993 23.00-23'69 Threshold=69 25 GREEN
|QUART |ACTUAL |sTamisTIC \\
WAFER TEST[PASS Detined ¥ia|From To cmlr:un ¥id|Detined ET
HTODC[15 |8 |61.01 05111/39 20 24 [06/11/29 23:59/263 F:ws 9
HVIOF3 7 |6 |84z 10511199 2123/0601189 2359261 [8276 |7

4

)
-

==
MISN3 |2 0 [7201  05/11/8921.1206/1189 2321|114 (7368 |4

BERSRNE b2 o LT

HVT13Q 132 120 (7397 05/11/99 20 38 [06/11/99 2357 {249 (7269 8

w19 [16 |s078  |DEFAULT OF PRODUCT
T w0 I8 8078 \osmuu OF PRODUCT
lea

(58/85)*100

[(15%51.01)+(7*84 62)+(32*73.97)+(2"72.01)+(19"80.78)+(10"80.78)) / [15+7+32+2+19+10] |

Defined Yld Average yield of Defined ET (no weight).

A time that the 1’st HGA of that quad was tested.

]

From
To = A time that the last HGA of that quad was tested.

(If any quads were not tested in 3 days backward, the yield history of that quad
will be thrown away.)

Cum Yld = Yield of that guad query from all head (weight).

Defined ET = The amount of ET that test HGA of that quad at least 15 units.
(A wafer quad that was put into the history list must be tested at least 4
Defined ET.)

Figure 4( ) Diagnose report
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Click " PH" to see HGA units per hour of all products or
selected product. It will show UPH by tester number of
the selected product. This report is just the monitoring
tool by management to make sure it meets the number of IE
planing. The tester will not be shut off if UPH is lower
than planned.

UPH = 3600 * 0.95 / AVERAGE(test time + 4.2 )
where; Test time unit is seconds

3600 = 60 minutes * 60 second to be 1 hour

0.95 = 5% allowance per IE capacity planning

test time = test time in second per one unit

4.2 = motion time of operator per IE capacity

planning

& |
g |
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'Qp ramnr% S rois By O rkom én'
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T vl

I @ddZﬁﬂs
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, ECTSBAZI~A12-4 883 831 874 871 &30] 84 870 875 80 81 873 813 84 847. 86.9 875 j
. ECT460ZrA12-51 912 8. 28 903 89,89 307 90.4 902 932 912J 855 90.2 886'
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Opening page http.Moot tep.Iharseagale comAakasp 1 v m m §Vilp Intemetzone tSSu'Avelr' in a8
Figure 5 UPH Report
Click "NETWORK" to see the network status of each testers
of the all or selected product. Users may use it as a
reference of times that tester logged into network
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Figure 6 NETWORK Report
Executive Summary Reports Following reports are also
contained in the model. They are the summary reports

shown in quality aspect as below
1) Low yield report . It presents number of events that

testers show RED yield from total tester working hours,
then calculate into percentage as shown in figure 7 (b).
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] LOW YIELD EVENTS REPORT - Micsos met Explores

RS,

Jun 241599 |:|—| TESTER LOW YIELD REPORT
¥ Low yield events on Jun 24 1999 (kom Jun 231993 10.00P14 2 Jun 241993 10.00PM)

5] ) a8 by PRCOUCY
Jin 20 1 {5 ) Mty 2E -

ﬁﬁ —@ b ONE Click here select date
- : )y JONEZ

Ln121998 p 20HE 3

)} TOHEA

» J0HES

» TNES

p JINET

) 20NE3

» ZINES

» ZONME D

» 20NEN

) 20HE12

Click here to see detail in each zone

p[CIick here to see summary by zone

.lCIick here to see summary by product

Figure 7(a) Main screen of low yield report

Figure 7(b) below is the explanation that demonstrates
how it s calculated. It is to count the number of
hours that testers show RED yield consecutively.
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Low Yield Report Explanat|on

Date | Nght Shift AV Day Shift ( Swing Shift AVE
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Figure 7(b) Low yield report explanation
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Figure 7(d) Tester low yield report shown by zone
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Figure 7(e) Tester low yield report of the selected zone
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2) Impact report |t presents the Yleld impacted which is
contributed by yield lower than the limit threshold of
the particular product. However, this report presents
the Impact percenta e from all products tested in HGA
operatlon as sown elow. Figure 6(a) and figure (b)
IS the exam |mPact report of all products of 1

culation background respectwely
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Figure 8(a) Impact report of all products of the selected date
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(1oalPrine Inpect Uity = Totdprine impectunisof chprod.ots
=y [{(mean of houryyield 2 dayshedwerd)j, - ('RED" hourlyyield )3 *( Hourly Rirre Input )e |
= thearrout of lowyieldhoursin"RED' nunber of eechproduds

m
Grand Total Prime Impact Units = Z=L(Total Prime Impact Units) »
m =the aoutof produds

%%6Rie Impact (overall) = %ﬁ?&n&%ﬁmw
uminpect Qverdl) =y o Gl;x)jpT}a;r Rirrerr:um )

m =the amoutof produds

Figure 8(b) Calculation background

3) Low yield 2 shifts report The Rurpose of this report
IS to show yield by testers whic drawn in simplify
format.  Shiftly Yleld of each tester is calculated from
yield average of that particular shift hased on |ts
volume buil This regort will also report for t
duration of 7 days. I that tester has low y|eId 2
shifts consecutively, 2 RED will be shown which is
compared to the threshold Im|t of that date. If that
tester shows low y|eI shifts consecutively, 1t will
shut off automaticall

hol
2
y.
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Figure 9 Low yield 2 shifts report

4) DPPM of 2 shifts report — The
same as low yield 2 shifts report but
instead which the calculation i1s as be

resents 1n DPPM

POW.

DPPM = (Total events that show low yield 2 shifts consecutively % 1,000,000)
Feasibility of low yield 2 shifts consecutively
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APPENDIX |11

(Yield Analysis Model Explanation)



No—

Double click "Internet Explorer" icon on Window,

Click "YIELD SPREAD" icon, Main menu will he shown as
figure 1 which contains_list of reports. There are two
main categones executive summary report and application
report.

Application report section
(graphs are also shown)

Click here to view yield and paramterics
performance of the selected product with graphs

® Click here to view yield analysis from same quad
e A analysis comaprison to determin internal and
‘ T Anatyms
B0 aachels ’ > | Click here to view trend of all yield/parametric yield and ]
average/sigma trend by wafer type daily basis for 14 day

Click here to view yield and
paramterics performance of
the selected product

Click here to view yield and paramterics by tester |

v Click here to view yield by TMWI B
Click here to view yield all, yield by tab
and paramterics performance of the Click here to view daily yield trend of 14 days and
selected product. Report data of this .|one workweek backward bytab or all tabs of
week dally basis and the previous " |selected product % sortyield will be also
week L reported. Yield offset of all products is also
A reported on the selected date.

Click here to view yield all, yield by tab, yield
by wafer, paramterics performance and all
Information of the selected product. Report
oftoday and 2 days backward.

Figure 1 Reports in Analysis Model

At the execunve summary report section, it is contained

of 3 reports.

1) Product Report this report contains al| necessary
information which compares the current situation with
%he hwtoncal information backwards 2 days. See
igure 2.

104



10 A Overal product s1atus . yield Prodact «_PofBaramienic (eid, mean, sigma) comparsion e
comparison with 1 and 2 days before he us d
e ] :
: Click here to select product
¥ |and date. Then press
"SUBMIT

Yield by TMWI l _W
with the
| Click here to select
pastl and 2 days i = | @ conditions o run report ;
backward i L . o . | | TMVWI, wafer type and
T 5 s Y | paramirics. Otherwise, it
- . — - SRR | { 8l | will select all
i . X Y Sl - f automatically
Same quad A i e Mg ey e . i
comparison analysis rar -6 z = z - |
compared with the s { ‘
past 1 day backward \
B sancx war = = = s 4 i
S — = |
|comparison analysis =
[compared with the -
past 2 days
Y
2 ez e 4
o ECYTER -y 2243 g
% 7 - - o [
V- ——"
-y a2 i TN ST EEETTTTH
24 = =l
53 v 3 I (G s |
Defect list of UP tab Defect list of DOWN tab Yield and ratio by tab
with the past 1 with the past1 |compared with the past 1
day and 2 days backward. day and 2 days backward day and 2 days backward

Figure 2 Product Report

2) POM-POM Quick Report: this report is contained yield
and Rarametnc performance of the selected product

which reports day-to-day situation and previous week
for comparison. "In addition, yield by wafer type and
yield by tab Is shown in one page report.
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Figure 3 POM-POM Quick Report

3) Quick Sheet Report ~ This report is contained yield and
parametric E)er ormance of the selected product” which
report day-to-day situation and prevmus week for
comparison. Opfions are provided in this report

shift, TMM wafer type and tabs added for seFI)ectmn
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Figure 4 Quick Sheet Report

4, Da_iIK Analysis Report Section: this section is graphic mode
which contdins six reports as following.

1) Daily Analysis Report: this report presents daily yield
for duration of 7 days. The parametric trend is” shown as
either defect pareto or statistics. This report is .
contained of four modes ; electric test yield, electric
parametric defects, parametric statistic “trend and
electric null defects shown in figure 5(a), 5( ), 5(c)
and 5(d) respectively.
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Figure 5(a) Electric yield, MRE yield and null defect trend
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Figure 5(d) Null defect trend of up tab, down tab and combined
tab of the selected product

2) Same Quad Analysis Report; this report is to identify the
cause of problems either internal or external problems so
that the responsible person can take actions
appropriately.
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cuck here to- selectwhano
compare yield, parametrics

Figure 6(a
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0

Click"CONDITION" button
to select product, test date
for comparlson tester,
waferiype efc.

). Products and test date to compare.
nfiguration is option to select
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Figure () Same quad yield analysis report
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Figure 6 (d) Parametric of same quads comparison

3) Wafer Anal}/sis Report: it presents the yield trend daily
basis of all wafer types built in that product. Yield
by wafer type including quant|t% and loading ratio is
presented.  Yield by tab of each wafer type is another
option to view,
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Figure 7 Wafer analysis report

+) Tester Analysis Report: this report presents the yield by
tester including parametric statistics. This information
Is available for users and use for analysis in case of
the occurrence of internal problems.
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Figure s Tester analysis report; parametric
performance by tester

5) TMM Analysis Report: this report shows yield by assembly
cell including quantity and loading ratio of each cell
which will contribute to overall yield if it |s_h|qh
loading ratio due to its welﬁht. It is useful if there
is the occurrence of internal problems which users may
reduce scope of problem by analyze the particular
assembly cells.
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Figure o TMWM analysis report

6) Yield Analysis Report: this report contains daily yield
trend information backwards two weeks. Users will "see
the yield consistency of that product and yield offset
between tahs.
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