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1.2 MILLENNIATA TEST PARAMETERS 
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1.2.1 DISC CREATION AND ANALYSIS 
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1.2.2 TEST CONDITIONS!
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Figure 1-1.  Millenniata Test Plan Stress Cycle 
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Variable Target Tolerance 
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Table 1-1.  Millenniata Dwell Specifications 
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Ultraviolet - A!

UTE`ZEE! U@D! D@Z! Z@Z! US@Y!
TD@[!

ZEE`SDE! N[@F! NT@N! NF@[ DEE@S!

SDE`TZE! NT@T! NZ@F! NY@U NYS@F!Visible!

TZE`YEE! N[@U! ND@Y! NF! NFU@Y!

SYE@D!

Infrared! YEE`UEEE! ZD@N! UU@[! SE@S Z[N@S! Z[N@S!

Totals! NNDE! NNDE!

Table 1-2.   MIL-STD-810G Table 505.5-I. Spectral power distribution. 

!
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2 TEST PREPARATION AND EXECUTION 

2.1 TEST INSTRUMENTION 

#$"=!8%=8!5%aA"5%2!8H6!2"=8"1.8!=%8=!6,!"1=85A7%1808"61J!61%!,65!2"=.!7%0=A5%7%18!012!
61%!,65!=85%==!%14"5617%18!7%0=A5%7%18@!

2.1.1 DISC MEASUREMENT 

#6!4%5",-!8$08!8$%!2"=.!=86509%!012!010/-="=!07:"%18!.612"8"61=!H%5%!70"180"1%2J!01!
3I8%.$!?1=85A7%18=!)65<@!ZDDYE!#%7<%508A5%!012!VA7"2"8-!*080!/699%5!H0=!<56.A5%2@!!
#$"=!"1=85A7%18!H0=!/6.08%2!"1!8$%!5667!.6180"1"19!0//!8$%!2"=.=!012!0==6."08%2!
%aA"<7%18@!!?8!H0=!=%8!86!5%.652!8%7<%508A5%!012!$A7"2"8-!08!"18%540/=!6,!S!7"1A8%=@!!?8=!
5019%!012!A1.%580"18-!05%!=$6H1!"1!#0:/%!D`N@!
!

Extech Instruments Corp. 42280 Temperature and 
Humidity Data logger 

#%7<%508A5%!! `DEb)!86![Eb)! g@Tb)!
VA7"2"8-! Ec!86!NEEc!QV! gUc!QV!

Table 2-1.  Storage Condition Data logger Range and Uncertainty 

O65!2"=.!010/-="=!8H6!P$A88/%K/%I!</0-0:"/"8-!010/-M%5=!,567!(658$8%.$!]U^!H%5%!A=%2@!
#$%=%!A1"8=!05%!168!.67</%8%!2"=.!010/-="=!=-=8%7=!:A8!$"9$`9502%!.61=A7%5!
8%.$16/69-`:0=%2!010/-M%5=@!!#$%-!05%!168!7%018!,65!A=%!0=!.67</%8%!010/-="=!=-=8%7=!
86!<564"2%!2080!"1!5%,%5%1.%!86!0!P8012052@!!?1=8%02J!8$%-!05%!A=%2!86!<564"2%!5%/08"4%!
</0-0:"/"8-!"1,65708"61@!!'=!0!5%=A/8J!5%02"19=!=A.$!0=!K?Y!>0I!05%!168!"2%18".0/!,65!
2",,%5%18!5%02=!6,!8$%!=07%!3))!:/6.;=@!!#$"=!H0=!7"8"908%2!2A5"19!8$%!8%=8!:-!5%<%08"19!
0//!2"=.!7%0=A5%7%18=!S!8"7%=!012!04%509"19!8$%!5%=A/8@!
!

2.1.2 CHAMBER MEASUREMENT 

#6!0"2!"1!=%88"19!A<!8$%!8%=8!012!7%0=A5%!%14"5617%180/!.612"8"61=!2A5"19!8$%!=85%==!
.-./%J!0!1A7:%5!6,!"1=85A7%18=!H%5%!A=%2@!!O65!$A7"2"8-!"1!8$%!.$07:%5J!0!8$"1!,"/7!
<6/-7%5!.0<0."865!=%1=65!,567!C7%90!319"1%%5"19!?1.@!H0=!<56.A5%2@!
!

Omega Engineering Inc. HX94V Humidity Probe 

VA7"2"8-!5019%! Uc!86!FSc!QV!

jDE=J!NEc!86!FEc!QVQ%=<61=%!8"7%! FEc!5%=<61=%!"1!N7h=!
0"5,/6H! jUE=J!FEc!86!NEc!QV

#%7<%508A5%!.67<%1=08"61! `DEb)!86!YSb)!

P%1="8"4"8-!! E!86!NG!,65!E!86!NEEc!QV!

>%0=A5%7%18!A1.%580"18-! gDc!
Table 2-2.  Humidity Probe Range and Uncertainty 
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P%/,`02$%="4%!8-<%!#!8$%576.6A</%=!H$".$!7%%8!8$%!'&P?!=<%."0/!/"7"8=!=<%.",".08"61!
H%5%!A=%2!86!7%0=A5%!2"=.!8%7<%508A5%=!H"8$"1!8$%!.$07:%5@!!#$%!"1=A/08"61!
8%7<%508A5%!5019%!012!'&P?!=<%."0/!/"7"8!86/%501.%=!,65!8$%=%!8$%576.6A</%=!05%!/"=8%2!
"1!#0:/%!D`U@!
!

Omega Engineering Inc. SA1 Series T-Type Thermocouple 

#%7<%508A5%!5019%! Eb)!86!N[Sb)!
Q%=<61=%!8"7%! j@U=!
P%1="8"4"8-! ZU!kGhb)!
>%0=A5%7%18!A1.%580"18-! g@Sb)!65!@Zc!

Table 2-3.  Thermocouple Range and Uncertainty 

?5502"01.%!"1,65708"61!H0=!.6//%.8%2!H"8$!0!)>KU!<-50167%8%5!701A,0.8A5%2!:-!_"<<!l!
X61%1!W@G@!!#$"=!<-50167%8%5!H0=!=%/%.8%2!,65!.6=8!012!A=0:"/"8-!08!%/%408%2!
8%7<%508A5%=@!!#$%!.0<0:"/"8"%=!6,!8$%!)>KU!05%!=$6H1!"1!#0:/%!D`Z@!
!

Kipp & Zonen B.V. CMP3 Pyranometer 

P<%.850/!5019%! UNE!86!DYEE!17!

Q%=<61=%!8"7%! FSc! jNY=!

`ZEb)!86!fZEb)! jSc!#%7<%508A5%!
2%<%12%1.%! fZEb)!86!fYEb)! jNEc!

)0/":508%2!=%1="8"4"8-!! ND@ES!!Gh](h7D^! gU@Sc!

)67:"1%2!A1.%580"18-! DSb)! gU@Sc!

)67:"1%2!A1.%580"18-! YEb)! gNU@Sc!
Table 2-4.  Pyranometer Range and Uncertainty 

#$%!6A8<A8!46/809%!6,!8$%!)>KU!H0=!5%02!012!.614%58%2!86!(h7D!:-!01!C7%90!*KZN`W!
A1"4%5=0/!"1<A8!7%8%5@!!#$"=!7%8%5!H0=!8$%1!A=%2!86!6A8<A8!0!N!G6/8!<%5!NEEE!(h7D!
="910/!86!0!&08"610/!?1=85A7%18=!&?!.*'m`FN[D!.$0=="=!H"8$!0!&?!FDUZ!762A/%@!!#$"=!&?!
FDUZ!762A/%!H0=!0/=6!A=%2!86!5%.652!8$%!6A8<A8!,567!8$%!$A7"2"8-!=%1=65@!!?1!022"8"61!
86!8$%!&?!FDUZ!762A/%!0!&?!FDNU!762A/%!H0=!A=%2!86!7%0=A5%!8$%!8$%576.6A</%!
6A8<A8=@!!#$%!&?!.*'m`FN[D!.$0=="=!H0=!/"1;%2!86!0!.67<A8%5!5A11"19!+0:G"%H!P"910/!
3I<5%==!U@E@!
!
'!<569507!H0=!702%!,65!P"910/!3I<5%==!H$".$!5%.652%2!8%7<%508A5%J!$A7"2"8-!012!
"5502"01.%!40/A%=!%4%5-!NE!=%.612=@!!O65!%0.$!5%02"19!SEE!=07</%=!H%5%!80;%1!08!0!
508%!6,!N!;VM!012!8$%1!04%509%2!86!6:80"1!8$%!7%0=A5%7%18!,65!8$08!NE`=%.612!"18%540/@!

2.2 DISC PREPARATION 

#$%!2"=.!<5%<0508"61!,65!8$"=!%I<%5"7%18!.61="=8%2!6,!8H6!<058=J!25"4%!.$050.8%5"M08"61!
012!8$%!0.8A0/!2"=.!.5%08"61!h!=%/%.8"61@!
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2.2.1 DRIVE CHARACTERIZATION 

#$%!>"//%11"080!2"=.=J!H$"/%!5%020:/%!"1!16570/!*G*!25"4%=J!05%!168!H5"80:/%!"1!0!
=8012052!25"4%!2A%!86!8$%!<56<5"%805-!,"57H05%!5%aA"5%2!86!H5"8%!86!8$%!>"//%11"0/!2"=.@!!'=!
0!5%=A/8J!8$%5%!"=!61/-!61%!25"4%!8$08!.01!:%!A=%2!86!:A51!>"//%11"080!7%2"0J!8$%!>`
(5"8%5@!!O65!8$%!68$%5!2"=.=!A=%2!"1!8$"=!8%=8J!$6H%4%5J!8$%5%!05%!0!40=8!1A7:%5!6,!25"4%=!
040"/0:/%@!!#$%!8%=8!</01!=%8=!,658$!0!25"4%!=%/%.8"61!012!.$050.8%5"M08"61!5%aA"5%7%18!,65!
8$%=%!25"4%=@!!#6!7%%8!8$"=J!8$5%%!"2%18".0/!25"4%=!,567!,"4%!/%02"19!701A,0.8A5%5=!H%5%!
<A5.$0=%2@!!#$%=%!25"4%=!012!8$%!0::5%4"08"61=!A=%2!"1!8$"=!8%=8!05%!/"=8%2!"1!#0:/%!D`S@!
!

Abbreviation Manufacturer / Brand Drive 

CK! P61-!C<8"05.! '*`[DEE'!
K?! K"61%%5! *GQ`NNY+W_!
"V! +"8%`C1! "V'KNDD!
PV! P07=A19! PV`PDDD!
+i! V"80.$"`+i! iVDD&KDE!
>(! >"//%11"080! !

Table 2-5.  Write Drives and Abbreviations 

#$%!25"4%=!H%5%!.611%.8%2!86!8$%!P$A88/%K/%I!A1"8=!A="19!RPW!86!?*3!020<8%5=@!!#$"=!
7%8$62!6,!A="19!8$%!25"4%=!<564%2!856A:/%=67%@!!?1!0//!.61,"9A508"61=J!8$%!V"80.$"`+i!
25"4%=!H%5%!168!5%.691"M%2!012!.6A/2!168!:%!A=%2!"1!8$%!8%=8@!!#$%!68$%5!25"4%=!0/=6!
%I$":"8%2!"==A%=!H"8$!2"=.!5%.691"8"61!8$56A9$6A8!8$%!.$050.8%5"M08"61!<56.%==@!!#$"=!
H0=!=6/4%2!:-!8$%!022"8"61!6,!0!/"1%!.612"8"61"19!A1"18%55A<8":/%!<6H%5!=A<</-!012!2"2!
168!.5%08%!<56:/%7=!2A5"19!01-!=A:=%aA%18!H5"8"19!012!010/-="=@!
!
O65!.$050.8%5"M08"61!<A5<6=%=J!0!="19/%!25"4%!,567!%0.$!701A,0.8A5%5!H0=!A=%2!86!:A51!
8$5%%!2"=.=!,567!%0.$!7%2"0!701A,0.8A5%5@!!#$%!H5"88%1!2"=.=!H%5%!8$%1!010/-M%2!012!
8$%!04%509%!K?Y!>0I!40/A%!,65!%0.$!2"=.!701A,0.8A5%5!H0=!950<$%2!,65!%0.$!25"4%@!!
C1%!65!765%!25"4%=!H%5%!8$%1!=%/%.8%2!,65!%0.$!7%2"0!:0=%2!61!8$%!/6H%=8!K?Y!>0I!
04%509%@!!#$%!P61-!25"4%!H0=!2%8%57"1%2!86!:%!:%=8!,65!>"8=A:"=$"!012!G%5:08"7J!+"8%`
C1!012!P61-!H%5%!.$6=%1!,65!>'>`'J!012!K"61%%5!H0=!.$6=%1!,65!*%/;"1!012!#0"-6!
\A2%1@!!',8%5!2%8%57"1"19!H$".$!25"4%!<%5,657%2!:%=8!H"8$!%0.$!7%2"0!:5012J!8$5%%!
2"=.=!6,!%0.$!7%2"0!:5012!H%5%!:A51%2!A="19!8$%!5%70"1"19!25"4%=!,567!8$%!=%/%.8%2!
701A,0.8A5%5!"1!652%5!86!%40/A08%!<%5,65701.%!405"08"61!:%8H%%1!=07%`:5012!25"4%=@!!!
!
#$"=!%I%5."=%!2%761=8508%2!8$08!0//!25"4%=!,567!8$%!=07%!701A,0.8A5%5!26!168!<%5,657!
%aA0//-!012!.01168!:%!A=%2!"18%5.$019%0:/-@!!#$A=J!61/-!8$%!86<!<%5,657"19!25"4%J!65!
25"4%=J!,567!%0.$!701A,0.8A5%5!H%5%!=%/%.8%2!,65!A=%!"1!8$"=!010/-="=@!!]?1!61%!"1=801.%J!
8$08!6,!8$%!K"61%%5!25"4%=J!8H6!25"4%=!<%5,657%2!="7"/05/-J!012!8$%5%,65%!aA0/","%2!,65!
"18%5.$019%0:/%!A=%@^!!#$"=!%I%5."=%!H0=!.612A.8%2!86!%1=A5%!8$%!:%=8!H5"8%!aA0/"8-!,65!
%0.$!2-%`:0=%2!2"=.!:5012@!!'90"1J!8$"=!H0=!261%!:%.0A=%!168!0//!25"4%=!,567!8$%!=07%!
701A,0.8A5%5!<%5,657%2!%aA0//-!012J!8$%5%,65%J!.6A/2!168!:%!A=%2!"18%5.$019%0:/-@!
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2.2.2 DISC CREATION AND ANALYSIS 

("8$!8$%!25"4%!.$050.8%5"M08"61!.67</%8%J!8$%!2"=.!.5%08"61!H0=!,5%%!86!:%!<%5,657%2@!!?8!
"=!"7<658018!86!168%!8$08!2A5"19!0//!0=<%.8=!6,!8$%!2"=.!<5%<0508"61!012!010/-="=!8$%!2"=.=!
H%5%!$012/%2!.05%,A//-!H"8$!1"85"/%!9/64%=!012!"1=<%.8%2!,65!2A=8!65!"7<%5,%.8"61=!:%,65%!
0//!=8%<=@!!!
!
#6!<564"2%!0!.67<05"=61!86!.A55%18!7%2"0J!%4%5-!05.$"40/!*G*!.A55%18/-!61!8$%!705;%8!
012!0!$"9$!aA0/"8-!161`05.$"40/!*G*!H0=!8%=8%2!0/619="2%!8$%!>"//%11"080!7%2"0@!!#$%!
="I!:5012=!8%=8%2!05%!/"=8%2!:%/6H!"1!#0:/%!D`T@!
!

Manufacturer Abbreviation

*%/;"1! *3!
>'>`'! >'!
>"//%11"080! 'Q!
>"8=A:"=$"! >?!
#0"-6!\A2%1! #\!
G%5:08"7! G3!

Table 2-6.  Disc Manufacturers and Abbreviation 

'!=07</%!="M%!6,!DS!2"=.=!,567!%0.$!701A,0.8A5%5!H0=!2%."2%2!A<61!86!:0/01.%!
=808"=8".0/!="91",".01.%!H"8$!8%=8!8"7%@!!#6!0..6A18!,65!2%,%.8"4%!2"=.=J!=A:=8018"0/!
aA018"8"%=!6,!%0.$!:5012!H%5%!:6A9$8@!!*"=.=!,567!%0.$!701A,0.8A5%5!H%5%!:A51%2!61!
8$%"5!708.$"19!25"4%!012!8$%1!010/-M%2@!#6!=04%!8"7%J!0!,A//!2"=.!010/-="=!H0=!168!
<%5,657%2!61!8$%!2"=.=@!!?1=8%02J!0!DJZEE!3))!:/6.;!=07</%!H0=!5%<%08%2!S!8"7%=!08!01!
"11%5!502"A=!6,!DS77J!0!7"22/%!502"A=!6,!ZE77!012!01!6A8%5!502"A=!6,!SS77@!!*"=.=!
H$".$!%I$":"8%2!0!K?Y!70I!:%/6H!N[S!H%5%!027"88%2!86!8$%!2"=.!=07</%!012!8$6=%!,0"/"19!
86!7%%8!8$"=!5%aA"5%7%18!H%5%!8$56H1!0H0-@!
!
O6A5!%/%7%18=!H%5%!"1=85A7%180/!"1!6:80"1"19!0..A508%!5%=A/8=!2A5"19!8$"=!010/-="=@!!
O"5=8J!8$%!P$A88/%K/%I!A1"8=!H%5%!H057%2!A<!:%,65%!8$%!=8058!6,!%0.$!010/-="=!=%=="61!:-!
5A11"19!=67%!161`8%=8!2"=.=!8$56A9$!01!010/-="=@!!P%.612J!8$%!P$A88/%K/%I!H0=!
<5695077%2!86!<%5,657!8$%!2"=.!=07</"19!012!5%<%8"8"61!H"8$6A8!%n%.8"19!8$%!=07</%!
2"=.@!!#$"52/-J!08!"18%540/=!8$56A9$6A8!8$%!8%=8J!2"=.=!H"8$!;16H1!%5565!/%4%/=!H%5%!5A1!
8$56A9$!01!010/-="=!86!.$%.;!8$08!8$%!70.$"1%=!2"2!168!25",8!2A5"19!8$%!8%=8@!!#$%!2080!
,567!8$%=%!.655%/08"61!5A1=!H0=!A=%2!86!.655%/08%!8$%!P$A88/%K/%I!A1"8=!:0.;!86!0!
.0/":508%2!KA/=8%.!C*R`NEEE@!+0=8/-J!8$%!010/-M%5=!H%5%!<6H%5%2!:-!0!/"1%!.612"8"61"19!
A1"18%55A<8":/%!<6H%5!=A<</-!86!<5%4%18!5%02"19!2",,%5%1.%=!.0A=%!:-!46/809%!
,/A.8A08"61=@!

2.3 CHAMBER SETUP AND CHARACTERIZATION 

W%.0A=%!1%"8$%5!8$%!>"//%11"080!8%=8!165!01-!68$%5!8%=8!H"8$!="7"/05!5%aA"5%7%18=!$02!
:%%1!<%5,657%2!08!)$"10!+0;%!:%,65%J!0!.61="2%50:/%!076A18!6,!%,,658!H0=!2%468%2!86!
.5%08"19!8$%!%14"5617%18!8$08!H0=!.0//%2!,65@!!!#6!<5%<05%!,65!8$"=J!8%=8!0!,"I8A5%!H0=!
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,0:5".08%2J!=0,%8-!.61.%51=!H%5%!0225%==%2J!"5502"01.%!012!8%7<%508A5%!H%5%!
.$050.8%5"M%2!012!8$%!8%=8!.-./%!H0=!762","%2!,65!8$%!.$07:%5@!

2.3.1 EXPOSURE FIXTURE 

#6!.055-!6A8!8$%!>"//%11"080!8%=8!</01J!0!,"I8A5%!H0=!5%aA"5%2!86!$6/2!8$%!2"=.=!012!/"9$8=@!!
#$"=!5"9!5%aA"5%2!.6556="61!5%="=801.%J!020<80:"/"8-!012!%,,"."%18!A8"/"M08"61!6,!.$07:%5!
46/A7%@!!!
!
#$%!0==%7:/-!,0:5".08%2!86!7%%8!8$"=!1%%2!H0=!2%="91%2!,65!A=%!"1!0!#$%5768561!P3`
NDEE+@!!#$%!P3`NDEE+!H0=!,6A12!86!$04%!"1=A,,"."%18!.66/"19!012!$A7"2"8-!9%1%508"61!
.0<0:"/"8-!,65!8$%!8%=8J!=6!8$%!,"I8A5%!H0=!762","%2!,65!A=%!"1!0!P%I861!3=<%.!0/8"8A2%!
.$07:%5!H$".$!$02!:%%1!5%856,"88%2!H"8$!0!#$%5768561!YYEE!.61856//%5@!!#$%!0==%7:/-!
0=!"8!="8=!"1!8$%!P%I861!3=<%.!.$07:%5!"=!=$6H1!"1!O"9A5%!D`N@!!!
!

!
Figure 2-1.  Disc Exposure Rack in Chamber 

#$"=!5"9!A=%=!%"9$8!/07<=!86!<562A.%!U@D;(!6,!/"9$8!012!%I<6=%!SE!*G*=!86!"5502"01.%!
/%4%/=!"1!8$%!5019%!6,!2"5%.8!=A1/"9$8!]NNDE!(h7D^@!!#$%!=%8A<!"=!.67<6=%2!6,!,6A5!70"1!
=%.8"61=d!0!:0//0=8!:6IJ!0!/"9$8!0550-J!01!A<<%5!50.;!012!0!/6H%5!50.;@!!
!
#$%!:0//0=8!:6I!$6/2=!%"9$8!:0//0=8=!H$".$!.61,657!86!8$%!'&P?!VUU!=<%.",".08"61!,65!
ZEE(!7%5.A5-!/07<!:0//0=8=@!!!#$%!:0//0=8=!A=%2!"1!8$%!:6I!$04%!80<=!,65!NDEGJ!DEYGJ!
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DZEG!012!D[[G@!!#$%!:6I!"=!H"5%2!,65!DEYG!012!"=!/"7"8%2!86!A=%!61!0!7"1"7A7!DE07<!
."5.A"8@!!?1!022"8"61!86!0!DEYG!.611%.8"61!8$%!:6I!5%aA"5%=!0!NDEG!.611%.8"61!86!<6H%5!
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Figure 2-2.  Ballast Box Interior 
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Figure 2-3.  Wiring Harness Connector 
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Figure 2-4.  Lamp Array Detail 
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Figure 2-5.  Disc Location Adjustment Detail 
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Figure 2-6.  Chamber Layout Front View 

!
#$%!56H!2%="9108"61!"=!0..67<01"%2!:-!0!1A7%5".!2%<8$!=8058"19!H"8$!1A7:%5!N!/6.08%2!
"1!,5618!1%I8!86!8$%!2665!012!%12"19!H"8$!8$%!/0=8!A=0:/%!/6.08"61J!1A7:%5!SJ!08!8$%!5%05!
6,!8$%!.$07:%5@!!#$"=!"=!"//A=8508%2!"1!O"9A5%!D`[!H$".$!=$6H=!0!:"52q=!%-%!4"%H!6,!8$%!
50.;!1A7:%5"19@!

'

W

)
*

3

O!

i!

V!

?!

r
_

+!

>

&



! NS

!
Figure 2-7.  Chamber Layout Top View 

#$"=!/6.08"61!1A7:%5"19!=-=8%7!H0=!A=%2!8$56A9$6A8!8$%!8%=8!86!5%.652!2"=.!<6="8"61=@!
!

2.3.2 PROTECTIVE MEASURES 
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2.3.3 IRRADIANCE ADJUSTMENT 
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2.3.4 TEMPERATURE ADJUSTMENT 
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Figure 2-8.  Representative Ramp Cycle for Airflow Measurement 
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Figure 2-9.  Representative Airflow Graph by Depth 
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Figure 2-10. Airflow Redirection Solution 
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Figure 2-11.  Temperature Ramp Showing Condensation 

#6!0//%4"08%!8$"=!.612%1=08"61!"==A%J!8$%!507<!A<!<56,"/%!H0=!.$019%2!,567!8$%!"1"8"0/!UE!
7"1A8%!8%7<%508A5%!507<!012!UE!7"1A8%!$A7"2"8-!507<!86!0!UE!7"1A8%!8%7<%508A5%!
507<!H"8$!0!ZS!7"1A8%!$A7"2"8-!507<@!!
!
?1!022"8"61!86!762",-"19!8$%!507<!A<!<569507J!8$%!507<!26H1!H0=!.$019%2!0=!H%//@!!O65!
8$%!507<!26H1!8$6A9$J!8$%!$A7"2"8-!=809%!H0=!/%,8!08!UE!7"1A8%=!012!8$%!8%7<%508A5%!
507<!H0=!%I8%12%2!86!ZS!7"1A8%=@!!#$"=!H0=!261%!86!0"2!8$%!2%`$A7"2",".08"61!,A1.8"61!
6,!8$%!.$07:%5!012!046"2!0!/059%!"1.5%0=%!"1!5%/08"4%!$A7"2"8-!2A%!86!aA".;/-!.66/"19!8$%!
0"5!"1!8$%!8%7<%508A5%!507<!26H1@!!!
!
#$%=%!762",".08"61=!86!8$%!507<!<56,"/%!95%08/-!2%.5%0=%2!H08%5!=<688"19!012!.67</%8%/-!
%/"7"108%2!5%02"19!,/A.8A08"61=!2A%!86!.612%1=08"61@!!#$%!,"10/!<569507!8$08!5%=A/8%2!
,567!8$%!762",".08"61=!H0=!DT!$6A5=!012!ZS!7"1A8%=!/619@!!#$"=!<569507!"=!5%.652%2!"1!
#0:/%!D`[!012!2%<".8%2!950<$".0//-!"1!O"9A5%!D`ND@!
!



! DD

Temperature 
Step Length Light Humidity 

Chamber Disc 

#%7<!Q07<!R<! UE!7"1A8%=! C1! Q667!86!NEc!
DSb)!86!
[[@Sb)!

DSb)!86!YTb)!
>0I!

VA7!Q07<!R<! ZS!7"1A8%=! C1! NEc!86!YSc! [[@Sb)! YTb)!>0I!

*H%//! DZ!$6A5=! C1! YSc! [[@Sb)! YTb)!>0I!

VA7!Q07<!*6H1! UE!7"1A8%=! C1! YSc!86!NEc! [[@Sb)! YTb)!>0I!

#%7<!Q07<!*6H1! ZS!7"1A8%=! C1! NEc!
[[@Sb)!86!
DSb)!

YTb)!>0I!86!
UEb)!

3aA0/"M08"61! NS!7"1A8%=! C1! NEc! DSb)! UEb)!
Table 2-7.  Chamber Stress Cycle Program 
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Figure 2-12.  Chamber Stress Cycle Program 
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Table 3-1.  Media Analysis Room Temperature and Humidity 
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Figure 3-1.  Drive Characterization Results 
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Figure 3-2.  Within Manufacturer Drive Comparison 
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! D[

Manufacturer Number of Disks  

>"8=A:"=$"! DS!
#0"-6!\A2%1! DS!
G%5:08"7! DS!
>"//%11"080! DF!
*%/;"1! SN!
>'>`'! TZ!

Table 3-2.  Number of Discs Burned Before Achieving 25 Disc Sample 

'=!.01!:%!=%%1!8$%!*%/;"1!012!>'>`'!:5012=!<5%=%18%2!="91",".018!<56:/%7=!2A5"19!
8$%!:A51"19!<56.%==!012!866;!765%!8$01!8H".%!0=!701-!088%7<8=!0=!68$%5!:5012=!86!
.5%08%!0!A=0:/%!=07</%@!

3.2 ENVIRONMENT CONDITIONS 

3.2.1 PRE TEST DATA 

#$%!5%=A/8!6,!8$%!"5502"01.%!.$050.8%5"M08"61!6,!8$%!.$07:%5!"=!<5%=%18%2!:%/6H!"1!#0:/%!
U`U@!
!

 A B C D E F G H I J K L M N 
1 NNET! NNUD! NNN[! NNDY! NNDD! NNZU! IIIII IIIII NNZ[! NNDT! NNUD! NNZD! NNDF! IIIII

2 NNEE! NNET! NNUZ! NNUS! NNDZ! NNDT! NEYE! NNDN! NNDE! NND[! NNDE! NNNY! NNZD! NNNN!

3 NNDY! NNNN! NNZU! NNES! NNUT! NNUY! NNNE! NNEF! NNET! NNDY! NNZY! NNNS! NNDD! NNEU!

4 IIIII! NNE[! NNUT! NNES! NNEE! NNED! IIIII NNNS! NNEZ! NNNF! NNDS! NNUE! NNDZ! NNSU!

5 IIIII! NNUS! NNEY! NNDE! NNDY! IIIII IIIII IIIII IIIII IIIII IIIII! NNNE! IIIII IIIII

Table 3-3.  Chamber Irradiance Map (W/m2) 

#$"=!"5502"01.%!70<!H0=!80;%1!08!5667!8%7<%508A5%!H$%5%!8$%!<-50167%8%5!=$6A/2!
$04%!:%%1!76=8!0..A508%@!!?8!=$6H=!8$%!"5502"01.%!/%4%/=!86!:%!H"8$"1!8$%!>"//%11"080!
=<%.",".08"61!6,!NE[S!(h7D!86!NNTS!(h7D@!!#$%!/6H%=8!"5502"01.%!"1!8$%!=%8A<!H0=!
/6.08"61!iN!08!NEYE!(h7D!012!8$%!$"9$%=8!H0=!&Z!08!NNSU!(h7D@!
!
#$%!"1"8"0/!8%7<%508A5%!70<!08!0!.$07:%5!=%8!<6"18!6,![[@Sb)!"=!=$6H1!:%/6H!"1!#0:/%!
U`Z@!
!

 A B C D E F G H I J K L M N 
1 YU@[! YD@Y! YU@[! YU@T! YZ@Y! YU@T! YU@U! YU@Y! YU@[! YZ@U! YU@[! YU@[! YT@N! YS@F!

2 YZ@U! YN@E! YD@T! YD@Z! YD@T! YD@Y! YU@Y! YZ@Z! YS@N! YS@S! YZ@N! YN@D! YS@N! Y[@F!

3 YZ@[! YU@Y! YU@U! YN@Y! YE@Z! YD@U! YZ@T! YS@S! YT@[! YT@T! YT@E! YZ@U! YS@D! YS@U!

4 YZ@[! YT@Z! YT@Z! YE@F! YN@Y! YN@S! YZ@[! YT@D! Y[@Y! Y[@F! Y[@N! YZ@Y! YS@E! YU@U!

5 YZ@T! YY@[! FS@E! YT@Y! YZ@U! YZ@N! YT@Z! Y[@T! FE@U! YF@D! YF@S! Y[@N! YT@F! YS@E!

R1=$02%2!.%//=!05%!0.8A0/!7%0=A5%7%18=! P$02%2!.%//=!05%!01!04%509%!6,!=A556A12"19!.%//=!

Table 3-4.  Temperature Map at 77.5°C Set Point (°C) 



! DY

W%.0A=%!8%7<%508A5%!5%02"19=!H%5%!168!80;%1!08!%4%5-!/6.08"61!86!=04%!8"7%J!8$%!70<!"=!
$0/,!0.8A0/!2080!012!$0/,!"18%5<6/08"61@!!#$%!=$02%2!.%//=!05%!01!04%509%!6,!8$%!
=A556A12"19!.%//=J!H$"/%!8$%!.%//=!H"8$6A8!=$02"19!05%!0.8A0/!7%0=A5%7%18=@!!($08!"=!
"7<658018!86!168".%!0:6A8!8$%!8%7<%508A5%!70<!"=!8$08!701-!6,!8$%!/6.08"61=!05%!61!8$%!
$68!="2%!6,!8$%!YEb)!86!Y[b)!5019%!0//6H%2!"1!8$%!8%=8!</01@!!#$"=!H0=!5%7%2"%2!:-!
02nA=8"19!8$%!.$07:%5!=%8!<6"18!Db)!26H1!86![S@Sb)@!!#$%!2080!"1!#0:/%!U`S!5%,/%.8=!8$%!
.$019%!8$"=!$02!61!2"=.!8%7<%508A5%=@!
 
 

Temperature (°C) 
Location 77.5°C 

set point 
75.5°C 

set point

Difference 
(°C) 

K4 Y[@N! YZ@[! D@Z!

F3 YD@U! [F@N! U@D!

I3 YT@[! YZ@Y! N@F!

M1 YT@N! YZ@Z! N@[!

L2 YN@D! YN@T! `E@U!

B2 YN@E! [F@E! D@E!

B5 YY@[! YF@F! `N@U!

D5 YT@Y! YD@U! Z@S!

C4 YT@Z! YD@S! U@F!

C1 YU@[! YD@S! N@D!

E4 YN@Y! [F@[! D@N!

E2 YD@T! YE@T! D@E!

A5 YZ@T! YS@T! `N@E!

E2 YD@T! YE@[! N@F!

F5 YZ@N! YD@[! N@Z!

G1 YU@U! YE@Z! D@F!

G4 YZ@[! YU@D! N@S!

H1 YU@Y! YE@E! U@[!

H5 Y[@T! YS@Y! N@Y!

I4 Y[@Y! YT@D! N@S!

K5 YF@S! YY@N! N@S!

M5 YT@F! YU@D! U@[!

N1 YS@F! YD@[! U@D!

Average difference 2.0 

Standard deviation 1.5 

Table 3-5.  Temperature Adjustment Data 

#$%!04%509%!2",,%5%1.%!"1!8%7<%508A5%!5%02"19=!0=!9"4%1!:-!#0:/%!U`S!H0=!=A:850.8%2!
,567!8$%![[@Sb)!8%7<%508A5%!70<!86!.5%08%!01!02nA=8%2![S@Sb)!8%7<%508A5%!70<@!!#$"=!
70<J!#0:/%!U`TJ!"=!8$%!<5%2".8%2!8%7<%508A5%!6,!%4%5-!/6.08"61!2A5"19!8$%!8%=8!012!H0=!
A=%2!86!2%8%57"1%!8$%!</0.%7%18!6,!8$%!8%=8!2"=.=@ 
 

!



! DF

 A B C D E F G H I J K L M N 
1 YN@[! YE@Y! YD@S! YN@[! YD@Y! YN@T! YE@Z! YE@E! YN@[! YD@U! YN@Y! YN@[! YZ@Z! YD@[!

2 YD@U! [F@E! YE@T! YE@Z! YE@[! YE@Y! YN@Y! YD@Z! YU@N! YU@T! YD@D! YN@T! YU@N! YS@F!

3 YD@[! YN@Y! YN@U! [F@Y! [Y@Z! [F@N! YD@T! YU@S! YZ@Y! YZ@T! YZ@N! YD@U! YU@D! YU@U!

4 YD@Y! YZ@Z! YD@S! [F@E! [F@[! [F@T! YU@D! YZ@D! YT@D! YS@F! YZ@[! YD@Y! YU@N! YN@U!

5 YS@T! YF@F! YZ@F! YD@U! YD@Z! YD@[! YZ@Z! YS@Y! YY@U! Y[@U! YY@N! YS@N! YU@D! YU@E!

+6H%5!DSc!6,!A=0:/%!5019%! >"22/%!SEc!6,!A=0:/%!5019%! R<<%5!DSc!6,!A=0:/%!5019%! CA8="2%!6,!5019%!

Table 3-6.  Temperature Map Adjusted for 75.5°C Set Point (°C) 

?8!H0=!018"."<08%2!8$08!8$%!>"//%11"080!2"=.=!7"9$8!5%0.8!2",,%5%18/-!86!8$%!%14"5617%180/!
.612"8"61=!8$01!8$%!.614%18"610/!2-%!:0=%2!7%2"0@!!#0:/%!U`[!=$6H=!8$08!8$"=!H0=!"1!
,0.8!8$%!.0=%@!
!

 Run 23 Run 24 Run 25 Run 26 

AR-1 YZ@Db)! YT@[b)! YY@Tb)! YF@Ub)!

)614%18"610/! YN@Eb)! YU@Ub)! YT@Nb)! YU@Ub)!

*",,%5%1.%! U@Db)! U@Sb)! D@Sb)! T@Eb)!

AR-2 YT@Zb)! YY@[b)! FN@Db)! FE@Ub)!

)614%18"610/! YU@Ub)! YZ@Tb)! YU@Yb)! YZ@[b)!

*",,%5%1.%! U@Nb)! Z@Nb)! [@Sb)! S@[b)!

AR-3 ! FN@Db)! YF@Fb)! YY@Tb)!

)614%18"610/! ! YT@Zb)! YS@Sb)! YZ@Tb)!

*",,%5%1.%! ! Z@Yb)! Z@Ub)! Z@Eb)!

'4%509%!*",,%5%1.%! 4.4b) 

P8012052!*%4"08"61! N@Sb)!
Table 3-7.  Millenniata Temperature Adjustment 

#$%!>"//%11"080!2"=.=!501!61!04%509%!Z@Zb)!$688%5!8$01!8$%!68$%5!8%=8!2"=.=@!!#$"=!"=!
:%.0A=%!8$%!>"//%11"080!2"=.=!05%!/%==!5%,/%.8"4%!8$01!8$%"5!2-%`:0=%2!.6A18%5<058=@!
#$%-!H%5%J!8$%5%,65%J!</0.%2!"1!/6.08"61=!<5%2".8%2!86!:%!8$%!.66/%=8!:-!8$%!8%7<%508A5%!
70<@!

3.2.2 ACTUAL RUN CONDITIONS 

#$%!8%7<%508A5%!012!$A7"2"8-!2080!.6//%.8%2!2A5"19!8$%!8$5%%!8%=8!5A1=!%I$":"8%2!4%5-!
="7"/05!.-./%=@!!!O"9A5%!U`U!012!O"9A5%!U`Z!=$6H!8$%!8%7<%508A5%!012!$A7"2"8-!507<!
.612"8"61=!,65!8$%!=8058!012!%12!6,!8$%!,"5=8!8%=8@!!#$%=%!8H6!950<$=!05%!5%<5%=%1808"4%!6,!
8$%!2080!.6//%.8%2!,567!8$%!68$%5!8H6!5A1=!H$".$!"=!040"/0:/%!"1!'<<%12"I!W@!
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Figure 3-3.  October 18-19 Temperature and Humidity Ramp Up 
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8$%!=8058!6,!2H%//@!!
!
O"9A5%!U`Z!:%/6H!2%761=8508%=!8$%!YSc!$A7"2"8-!08!8$%!%12!6,!2H%//!012!8$%!"1.5%0=%!"1!
$A7"2"8-!2A5"19!8$%!8%7<%508A5%!507<!,65!0//!8$5%%!8%=8!5A1=@!!?8!0/=6!=$6H=!8$%!USb)!2"=.!
8%7<%508A5%=!2A5"19!8$%!=%88/"19!<%5"62@!
!
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Figure 3-4.  October 18-19 Temperature and Humidity Ramp Down 
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Figure 3-5.  October 18-19 Disc Temperatures 

#$%!04%509%!2H%//!8%7<%508A5%=!0=!H%//!0=!8$%!$A7"2"8-!012!"5502"01.%!,65!0//!8$5%%!5A1=!
05%!.6180"1%2!"1!#0:/%!U`Y@!
!

 A5 E2 F5 G1 G4 H1 H5 I4 K5 M5 B2 N1 Humidity Irradiance
10/18/2009 YZ@E! YN@U! YD@T! YE@U! YU@N! YE@Z YZ@T YT@E YY@Z YU@S YD@Y YU@N! YU! NEFS!

10/19/2009 YT@T! YE@Z! YD@[! YE@S! YU@U! [F@F YT@S YT@U YY@E YU@N YD@[ YD@Z! YU! NEFZ!

10/20/2009 YT@N! YE@Z! YD@[! YE@Z! YU@D! [F@F YT@U YT@Z Y[@F YU@N YD@T YD@S! YU! NEST!

Average YS@T! YE@[! YD@[! YE@Z! YU@D! YE@E YS@Y YT@D YY@N YU@D YD@[ YD@[! YU! NEYD!

Table 3-8.  Dwell Temperature (°C), Humidity (% RH) and Irradiance (W/m2) 

O"9A5%!U`T!:%/6H!"=!0!950<$!6,!04%509%!2H%//!8%7<%508A5%=!,65!=%4%50/!2"=.!/6.08"61=@!
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Figure 3-6.  Average Dwell Temperature 
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/6H%5!8%7<%508A5%!:6A1205-!,65!8$%!>"//%11"080!2"=.=@!!O"10//-J!8$%!95%-!:05=!05%!
5%<5%=%1808"4%!6,!8%7<%508A5%=!=%%1!:-!=8012052!2"=.=!2A5"19!8$%!8%=8@!!#$%-!05%!
5%02"19=!80;%1!08!/6.08"61=!H$".$!61!8$%![S@Sb)!8%7<%508A5%!70<!05%!H"8$"1!8$%!8059%8!
5019%@!
!
'1!04%509%!$A7"2"8-!950<$!"=!168!=$6H1!:%.0A=%J!A1/";%!8$%!2"=.!8%7<%508A5%=J!8$%!
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=$6H=!8$%!$A7"2"8-!2A5"19!8$%!,"5=8!5A1@!!?8!2%761=8508%=!8$%!=07%!85%12=!0=!8$%!950<$=!
,65!8$%!D12!012!U52!5A1=!"1./A2%2!"1!'<<%12"I!W@!!
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Figure 3-7.  October 18-19 Humidity  
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!
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2080!2%761=8508%=!2",,%5%1.%=@!!C1%!%/%7%18!8$08!H0=!<5%=%18!"1!0//!8$5%%!.0=%=!H0=!
8$%!"5502"01.%!5%02"19!=$668"19!A<!86!0!<%0;!aA".;/-!2A5"19!8$%!8%7<%508A5%!507<!A<!
012!8$%1!256<<"19!26H1!:%/6H!8$%!8059%8!"5502"01.%!:%,65%!8$%!=8058!6,!8$%!2H%//!<%5"62@!!
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Figure 3-8.  October 18-19 Irradiance 
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Figure 3-9.  October 19-20 Irradiance 
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Figure 3-10.  October 20-21 Irradiance 
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Brand Temperature (°C)

)67:"1%2! YU@E!
>"8=A:"=$"! YD@F!
*%/;"1! YD@T!
G%5:08"7! YD@T!
>'>`'! YD@T!

#0"-6!\A2%1! YU@N!
>"//%11"080! YZ@N!

Table 3-9.  Average Brand Temperature 
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Brand Irradiance (W/m2)

'4%509%! NNDD!
>"8=A:"=$"! NNDZ!
*%/;"1! NNDZ!
G%5:08"7! NNDD!
>'>`'! NNDN!

#0"-6!\A2%1! NNDS!
>"//%11"080! NNNF!

Table 3-10.  Average Brand Irradiance 
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3.3 POST STRESS ANALYSIS 
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Figure 3-11.  Delkin Disk Pictures 
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Figure 3-12.  MAM-A Before and After Pictures 
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Figure 3-13.  Millenniata Before and After Pictures 

Before After

Before After

Before After

!!!!!!!!!



! UF

&61%!6,!8$%!>"//%11"080!2"=.=!%I<%5"%1.%2!01-!4"=":/%!.$019%!2A5"19!8$%!8%=8@!
!

!
!

Figure 3-14.  Mitsubishi Before and After Pictures 
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Figure 3-15.  Taiyo Yuden Before and After Pictures 
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Figure 3-16.  Verbatim Before and After Pictures 
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Figure 3-17.  Mitsubishi PI8 Max 
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Figure 3-18.  Verbatim PI8 Max 
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Figure 3-19.  Taiyo Yuden PI8 Max 
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Figure 3-20.  Delkin PI8 Max 
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Figure 3-21.  MAM-A PI8 Max 
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Figure 3-22 Millenniata PI8 Max 
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Figure 3-23 PI8 Max Average by Manufacturer Including Dead Discs 
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Figure 3-24.  Number of Discs Dead After Stress Cycle 

3.4 SUMMARY 
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APPENDIX A PRE TEST DATA  

Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count 

FhDD! *3EENW! K?! N! \%=! DY! F! E! F! N! E!

FhDD! *3EEDW! K?! N! &6! [D! UT! E! DE! S! E!

FhDU! *3EN'! K?! N! \%=! UE! F! E! NE! N! E!

FhDU! *3ENW! K?! N! &6! YS! ZE! E! DD! S! E!

FhDU! *3ED'! K?! N! \%=! [Z! U[! E! NF! S! E!

FhDU! *3EDW! K?! N! \%=! [T! UT! E! NF! Z! E!

FhDF! *3EENW! K?! N! &6! FS! ZN! E! DU! S! E!

FhUE! *3EEN'! K?! N! &6! NSU! YY! Y! UD! NN! E!

FhDD! *3EEUW! K?! D! &6! NDT! [N! E! DF! F! E!

FhDD! *3EEZW! K?! D! &6! NZD! [F! E! US! NE! E!

FhDD! *3EETW! K?! D! &6! NZE! [T! D! UD! F! E!

FhDU! *3EUW! K?! D! &6! NUE! T[! N! DY! Y! E!

FhDU! *3EZ'! K?! D! \%=! DY! F! E! F! N! E!

FhDU! *3EZW! K?! D! \%=! UU! NU! E! NE! D! E!

FhDF! *3EEDW! K?! D! \%=! NDY! [E! N! D[! F! E!

FhUE! *3EED'! K?! D! \%=! T[! UE! E! NY! Z! E!

FhUE! *3EEU'! K?! D! &6! NDY! TD! N! UD! Y! E!

FhUE! *3EEZ'! K?! D! \%=! NNF! SZ! N! DF! [! E!

FhDD! *3EE[W! K?! U! &6! NNT! TT! E! DT! Y! E!

FhDD! *3EEYW! K?! U! \%=! [D! UU! E! NF! Z! E!

FhDF! *3EETW! K?! U! &6! ZNY! DYE! NFTF! [T! US! E!

FhDF! *3EE['! K?! U! \%=! NDN! TU! E! UZ! Y! E!

FhDF! *3EEYW! K?! U! \%=! DD! T! E! Y! N! E!

FhDF! *3EEFW! K?! U! \%=! ZE! N[! E! NE! D! E!

FhDF! *3ENE'! K?! U! &6! NND! SE! E! DZ! T! E!
Table A-1.  Delkin Pre Test Data 
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Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! >'NW! CK! N! \%=! FF! SU! E! DT! [! E!

FhDD! >'D'! CK! N! \%=! [E! US! E! DE! Z! E!

FhDU! >'EN'! ?V! N! &6! NUU! [U! NN! UD! F! E!

FhDU! >'ENW! CK! N! &6! [Y! ZE! E! DE! S! E!

FhDU! >'ED'! ?V! N! &6! NS[! YY! DUT! UY! NN! E!

FhDU! >'EDW! CK! N! &6! NDU! SY! N! UE! [! E!

FhDU! >'EU'! ?V! N! &6! TY! UU! E! DE! Z! E!

FhDU! >'EU'! CK! N! &6! TT! UE! E! NF! Z! E!

FhUE! >'EED'! ?V! N! &6! NET! TE! N! D[! Y! E!

NEhET! >'EED'! ?V! N! \%=! NZN! [S! N[D! UZ! F! E!

FhDD! >'ZW! CK! D! \%=! YZ! ZT! E! DS! T! E!

FhDU! >'EUW! CK! D! &6! NNZ! TD! E! UD! Y! E!

FhDU! >'EZ'! ?V! D! &6! ZY! DN! E! NS! U! E!

FhDU! >'ES'! ?V! D! &6! NZS! YS! NUN! UU! NN! E!

FhDF! >'EEZ'! CK! D! \%=! N[D! NEN! UDN! ZN! NU! E!

FhUE! >'EEU'! ?V! D! &6! NUT! YE! NDT! UN! NE! E!

FhUE! >'EEZ'! ?V! D! &6! NDD! [Z! NN! UD! F! E!

NEhET! >'EEZ'! ?V! D! &6! NUY! [N! S! US! F! E!

FhDU! >'ESW! CK! U! \%=! NN[! TU! E! UE! Y! E!

FhDU! >'ET'! CK! U! &6! [Z! UT! E! DN! Z! E!

FhDU! >'E[W! CK! U! &6! FN! ZF! E! DT! T! E!

FhDU! >'EY'! CK! U! \%=! [E! UD! E! DE! Z! E!

FhUE! >'EES'! ?V! U! &6! NZN! YS! U! ZE! NN! E!

NEhET! >'EES'! ?V! U! &6! NUS! [U! UY! UZ! F! E!

NEhET! >'EET'! ?V! U! &6! NDS! T[! DD! UZ! Y! E!
Table A-2.  MAM-A Pre Test Data 

!
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Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! 'QEN'@D! >(! N! &6! FY! SF! E! DZ! [! E!

FhDD! 'QENW! >(! N! &6! N[U! NEF! DT! UF! NZ! E!

FhDD! 'QED'@D! >(! N! &6! NST! FN! YN! UF! NN! E!

FhDD! 'QEDW! >(! N! &6! NES! SF! E! DS! [! E!

FhDD! 'QEUW! >(! N! &6! NZF! FU! S! UN! ND! E!

FhDU! 'QENW! >(! N! &6! NNT! S[! E! DY! [! E!

FhDS! 'QEN'! >(! N! &6! NDE! TF! N[U! DS! F! E!

FhDS! 'QEDW! >(! N! &6! NNY! TY! N! UU! F! E!

FhDD! 'QEZW! >(! D! &6! NNY! [N! E! DY! F! E!

FhDD! 'QESW! >(! D! &6! N[D! FY! UF! U[! ND! E!

FhDU! 'QEUW! >(! D! &6! NEY! SE! E! D[! T! E!

FhDU! 'QESW! >(! D! &6! NTN! FD! ST! ZE! NN! E!

FhDZ! 'QN['@D! >(! D! &6! NTU! NEY! ZDY! UT! NZ! E!

FhDS! 'QEU'! >(! D! &6! NNS! SF! SD! DS! [! E!

FhDS! 'QEZW! >(! D! &6! NDY! [T! N! DY! NE! E!

FhDS! 'QESW! >(! D! &6! NED! SY! DN! DZ! [! E!

FhDU! 'QE[W! >(! U! &6! NDS! TZ! E! UU! Y! E!

FhDU! 'QEY! >(! U! &6! FF! SE! E! DS! T! E!

FDU! 'QEFW! >(! U! &6! YF! Z[! E! DN! T! E!

FhDU! 'QNNW! >(! U! &6! YE! ZS! E! NF! T! E!

FDU! 'QND'! >(! U! &6! NUS! [N! E! UU! F! E!

FhDU! 'QNUW! >(! U! &6! FE! ZF! E! DN! T! E!

FhDU! 'QNZ'! >(! U! &6! NZS! TF! U! UN! F! E!

FhDU! 'QNT! >(! U! &6! NES! SF! E! DZ! [! E!

FhDS! 'QET'! >(! U! &6! [S! ZN! E! NF! S! E!
Table A-3.  Millenniata Pre Test Data 
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Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! >?N'! CK! N! \%=! NY! Z! E! T! N! E!

FhDD! >?D'! CK! N! \%=! DD! T! E! F! N! E!

FhDU! >?EN'! CK! N! \%=! NU! D! E! T! E! E!

FhDU! >?ENW! CK! N! \%=! NY! S! E! F! N! E!

FhDU! >?ED'! CK! N! \%=! N[! S! E! [! N! E!

FhDU! >?EDW! CK! N! \%=! DY! NE! E! NE! N! E!

FhDF! >?EENW! CK! N! \%=! N[! U! E! T! E! E!

FhDF! >?EEDW! CK! N! \%=! DU! [! E! Y! N! E!

FhDD! >?U'! CK! D! \%=! NU! N! E! Z! E! E!

FhDD! >?Z'! CK! D! \%=! DD! T! E! Y! N! E!

FhDU! >?EU'! CK! D! \%=! NS! N! E! S! E! E!

FhDU! >?EUW! CK! D! \%=! NS! U! E! T! E! E!

FhDU! >?EZ'! CK! D! \%=! DU! T! E! Y! N! E!

FhDU! >?EZW! CK! D! \%=! ND! D! E! S! E! E!

FhDF! >?EEU'! CK! D! \%=! NS! D! E! T! E! E!

FhDF! >?EEZW! CK! D! \%=! DS! Y! E! Y! N! E!

FhDD! >?S'! CK! U! \%=! ND! N! E! Z! E! E!

FhDD! >?T'! CK! U! \%=! N[! Z! E! [! N! E!

FhDD! >?['! CK! U! \%=! NN! N! E! Z! E! E!

FhDD! >?Y'! CK! U! \%=! F! N! E! Z! E! E!

FhDF! >?EES'! CK! U! \%=! NY! U! E! T! E! E!

FhDF! >?EETW! CK! U! \%=! N[! U! E! T! E! E!

FhDF! >?EE['! CK! U! \%=! NS! D! E! T! E! E!

FhDF! >?EEYW! CK! U! \%=! DY! F! E! F! N! E!

FhDF! >?EEF'! CK! U! \%=! NF! S! E! [! N! E!
Table A-4.  Mitsubishi Pre Test Data 
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Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDU! #\EN'! K?! N! \%=! UZ! ND! E! NN! N! E!

FhDU! #\ENW! K?! N! \%=! ZZ! NF! E! NU! D! E!

FhDU! #\ED'! K?! N! \%=! DZ! Y! E! F! N! E!

FhDU! #\EDW! K?! N! \%=! SS! DT! E! N[! U! E!

FhDU! #\EU'! K?! N! \%=! DF! F! E! F! N! E!

FhDU! #\EUW! K?! N! &6! TD! DS! E! DU! U! E!

FhDF! #\EN'! K?! N! &6! DF! F! E! NE! N! E!

FhDF! #\EDW! K?! N! \%=! DY! NN! E! F! N! E!

FhDU! #\EZ'! K?! D! \%=! UN! ND! E! F! N! E!

FhDU! #\EZW! K?! D! &6! U[! NT! E! NN! D! E!

FhDU! #\ES'! K?! D! \%=! DZ! Y! E! Y! N! E!

FhDU! #\ESW! K?! D! \%=! D[! F! E! NE! N! E!

FhDU! #\ET'! K?! D! \%=! DT! NE! E! F! N! E!

FhDF! #\EU'! K?! D! \%=! UT! NZ! E! NU! D! E!

FhDF! #\EZW! K?! D! \%=! D[! NE! E! NE! N! E!

FhDF! #\ES'! K?! D! \%=! DS! F! E! F! N! E!

FhDU! #\ETW! K?! U! \%=! UT! NZ! E! NN! D! E!

FhDU! #\E['! K?! U! \%=! D[! Y! E! F! N! E!

FhDU! #\E[W! K?! U! &6! ZN! NF! E! ND! D! E!

FhDU! #\EY'! K?! U! \%=! DS! Y! E! F! N! E!

FhDU! #\EYW! K?! U! &6! UF! N[! E! ND! D! E!

FhDF! #\ETW! K?! U! \%=! UN! ND! E! F! D! E!

FhDF! #\E['! K?! U! \%=! UD! ND! E! NN! N! E!

FhDF! #\EYW! K?! U! \%=! SY! DY! E! NT! U! E!

FhDF! #\EF'! K?! U! \%=! DF! NE! E! NN! N! E!
Table A-5.  Taiyo Yuden Pre Test Data 
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Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! G3EN'! CK! N! \%=! UF! [! E! NU! N! E!

FhDD! G3ENW! CK! N! \%=! NZ! U! E! T! E! E!

FhDD! G3ED'! CK! N! \%=! ZE! [! E! NS! N! E!

FhDD! G3EDW! CK! N! \%=! DE! S! E! Y! N! E!

FhDU! G3EN'! CK! N! \%=! T[! NS! E! DT! D! E!

FhDU! G3ENW! CK! N! \%=! N[! N! E! T! E! E!

FhDU! G3ED'! CK! N! \%=! TT! ND! E! DD! D! E!

FhDF! G3EEN'! CK! N! \%=! [D! NZ! N! UN! D! E!

FhDD! G3EU'! CK! D! \%=! NZ! N! E! S! E! E!

FhDD! G3EUW! CK! D! \%=! DN! S! E! F! N! E!

FhDD! G3EZ'! CK! D! \%=! UN! S! E! NZ! N! E!

FhDU! G3EDW! CK! D! \%=! NZ! D! E! [! E! E!

FhDU! G3EU'! CK! D! \%=! UN! T! E! NN! N! E!

FhDU! G3EUW! CK! D! \%=! US! F! E! NU! N! E!

FhDF! G3EEDW! CK! D! \%=! NF! Z! E! T! N! E!

FhDF! G3EEU'! CK! D! \%=! UT! [! E! NN! N! E!

FhDD! G3EZW! CK! U! \%=! DD! T! E! F! N! E!

FhDU! G3EZ'! CK! U! \%=! ND! N! E! S! E! E!

FhDU! G3EZW! CK! U! \%=! NY! Z! E! [! E! E!

FhDF! G3EEZW! CK! U! \%=! DD! Z! E! Y! N! E!

FhDF! G3EES'! CK! U! \%=! SF! ND! E! DD! N! E!

FhDF! G3EETW! CK! U! \%=! DD! S! E! Y! N! E!

FhDF! G3EE['! CK! U! \%=! UY! [! E! NS! N! E!

FhDF! G3EEYW! CK! U! \%=! DE! S! E! Y! N! E!

FhDF! G3EEFW! CK! U! \%=! ZS! Y! E! NY! N! E!
Table A-6.  Verbatim Pre Test Data 
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APPENDIX B STRESS CYCLE DATA 

!
!

! A B C D E F G 

1 
N`EF`DD`EF`6<`
0`4%`EEN`%!

N`EFDU`6<`
7"ED:`%!

N`EF`DD`EF`6<`
0`7"`EED%!

N`EF`DD`EF`<"`:`
2%`EEN`,`.!

N`EFDF`6<`
4%EEN0`%!

EN`EF`DD`EF`6<`
0`4%`EED`%!

#$%5%76.6A</%`
Z!

2 
N`EFDU`6<`
70ED:`,`.!

#$%5%76.6A</%`
'Q`N!

N`EF`DD`EF`6<`
0`7"`EEN`%!

N`EFDD`7H`
05EN05`%!

#$%5%76.6A</%`
D!

N`EFDD`7H`
05ED:`%!

N`EFDU`<"`
2%EN:`%!

3 
N`EFDU`<"`8-EU0`

%!
EN`EF`DD`EF`6<`
:`4%`EEN`,!

N`EFUE`"$`
70EED0`.!

N`EFDD`7H`
05EN:`%!

N`EFDS`7H`
05EN0`.!

N`EFDS`7H`
05ED:`%!

EN`EF`DD`EF`6<`
:`4%`EED`,!

4 *A77-!*"=.!
N`EFDU`<"`8-EU:`

,!
N`EFDU`6<`
4%EN0`%!

N`EFDU`7H`
05EN:`%!

N`EFDD`7H`
05ED0@D`%!

N`EFDD`7H`
05EU:`%!

#$%5%76.6A</%`
S!

5 
#$%5%76.6A</%`

N!
*A77-!*"=.!

N`EFDU`<"`
2%ED:`%!

N`EFDU`6<`
4%EN:`,!

EN`EFDU`<"`
2%EN0`,!

#$%5%76.6A</%`
U!

*A77-!*"=.!

 H I J K L M N 

1 
#$%5%76.6A</%`

T!
N`EFDU`<"`8-EN0`

,!
N`EFDU`"$`
70ED0`%!

N`EF`DD`EF`6<`
:`70`EEN`,!

N`EFDU`6<`
7"ED0`%!

N`EFDU`<"`8-ED:`
%!

#$%5%76.6A</%`
C`N!

2 
N`EFDU`6<`
70EN:`,`.!

N`EFUE`<"`
2%EEN0`%!

N`EFDU`<"`8-EN:`
%!

N`EF`DD`EF`<"`:`
2%`EED,`.!

N`EFDU`"$`
70EN0`%!

N`NEET`"$`
70EED0`%!

*A77-!*"=.!

3 
N`EFDF`<"`2%`
EEN:`%!

EN`EF`DD`EF`6<`
0`70`EED`,!

N`EFDU`6<`
7"EN0`,!

N`EFDF`<"`
8-EEN0`.!

N`EFDU`6<`
7"EN:`,!

N`EFDF`6<`
7"EED:`%!

N`EFDF`<"`
8-EED:`%!

4 
N`EFDU`6<`
4%ED0`%!

#$%5%76.6A</%`
Y!

K-50167%8%5! N`EFDU`2%ED0`,!
N`EFDU`<"`8-ED0`

%!
N`EFDF`6<`
7"EEN:`.!

N`EFDU`6<`
70EU0`,!

5 
#$%5%76.6A</%`

[!
*A77-!*"=.! *A77-!*"=.!

#$%5%76.6A</%`
F!

N`EFDU`"$`
70EU0`,!

#$%5%76.6A</%`
NE!

*A77-!*"=.!

Table B-1.  Disc Placement for October 18-19 Cycle 

!
!



! SU

! A B C D E F G 

1 
N`EF`DD`EF`6<`
0`7"`EEU`,!

N`EF`DD`EF`<"`:`
2%`EEU`%!

N`EF`DD`EF`6<`
:`70`EEZ`,!

N`EFDU`<"`8-ET0`
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Table B-2.  Disc Placement for October 19-20 Cycle 
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Table B-3.  Disc Placement for October 20-21 Cycle 
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Figure B-1.  October 18-19 Temperature and Humidity Ramp Up 
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Figure B-2.  October 19-20 Temperature and Humidity Ramp Up 
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Figure B-3.  October 20-21 Temperature and Humidity Ramp Up 

!
!



! S[

E

NE

DE

UE

ZE

SE

TE

[E

YE

FE

NEE

[dEE [dEF [dNF [dDY [dUY [dZ[ [dS[ YdET YdNT YdDS YdUS YdZS

Time

T
e

m
p

e
ra

tu
re

 (
°C

) 
/ 

H
u

m
id

it
y

 (
%

 R
H

 )

ZS!7"1A8%!8%7<%508A5%!507<!

,567!YSb)!70I!86!DSb)!

UE!7"1A8%!$A7"2"8-!507<!

,567!YSc!86!NEc
*H%//!

P%88/"19!

<%5"62

V"9$!8%7<%508A5%!/6.08"61

+6H!8%7<%508A5%!/6.08"61

Q%<5%=%1808"4%!/6.08"61

>"//%11"080!/6H!8%7<%508A5%

VA7"2"8-

!
Figure B-4.  October 18-19 Temperature and Humidity Ramp Down 
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Figure B-5.  October 19-20 Temperature and Humidity Ramp Down 
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Figure B-6.  October 20-21 Temperature and Humidity Ramp Down 
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Figure B-7.  October 18-19 Disc Temperatures 
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Figure B-8.  October 19-20 Disc Temperatures 



! TN

!

0

10

20

30

40

50

60

70

80

90

100

15:18 17:41 20:04 22:27 0:50 3:13 5:36 7:59 10:23 12:46 15:09 17:32 19:55 22:18

Time

T
e
m

p
e
ra

tu
re

 (
°C

)

#059%8!>0I!YSb)

NTdUU!`P8058!6,!

2H%// NTdUU!`!312!6,!

2H%//

!
Figure B-9.   October 20-21 Disc Temperatures 
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Figure B-10 October 18-19 Humidity  
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Figure B-11.  October 19-20 Humidity  
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Figure B-12.  October 20-21 Humidity  
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Figure B-13.  October 18-19 Irradiance 
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Figure B-14.  October 19-20 Irradiance 
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Figure B-15.  October 20-21 Irradiance 
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! TS

APPENDIX C POST STRESS DATA 

Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count 

FhDD! *3ENW! K?! N! \%=! D[TZ! DD[Z! UUNU! NY[E! N[ZD! NTT[!

FhDD! *3EDW! K?! N! &6! NZTS! NETY! DZ[E! DDF! NUU! E!

FhDU! *3EN'! K?! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! *3ENW! K?! N! &6! NNYE! YFY! DZ[E! DNN! NND! E!

FhDU! *3ED'! K?! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! *3EDW! K?! N! \%=! DYFD! DTE[! UUNU! NFNU! N[YZ! NTT[!

FhDF! *3ENW! K?! N! &6! NSDD! NNYU! DZ[E! DZF! NZY! E!

FhUE! *3EEN'! K?! N! &6! NFDN! NSNT! DZ[E! UEY! NYF! ZF!

FhDD! *3EUW! K?! D! &6! ZSY! UZD! DUYT! YT! ZU! E!

FhDD! *3EZW! K?! D! &6! NUEU! NYUY! DZ[E! DUF! DUE! ZT!

FhDD! *3ETW! K?! D! &6! [FS! SYZ! DZ[E! NZE! [U! E!

FhDU! *3EUW! K?! D! &6! NDU[! YDY! DZ[E! DUZ! NEZ! E!

FhDU! *3EZ'! K?! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! *3EZW! K?! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! *3EDW! K?! D! \%=! DTZU! DU[F! UUNU! NYSZ! N[ST! NTT[!

FhUE! *3EED'! K?! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhUE! *3EEU'! K?! D! &6! NZT[! NED[! DZ[E! DUU! NDY! NN!

FhUE! *3EEZ'! K?! D! \%=! DDSS! DE[[! UUNU! N[Y[! N[NY! NTT[!

FhDD! *3E[W! K?! U! &6! YFD! TZT! DZ[E! NYF! YN! E!

FhDD! *3EYW! K?! U! \%=! DZUE! DNYS! UUNU! NYNU! N[UN! NTT[!

FhDF! *3ETW! K?! U! &6! N[FE! NSZY! DZ[E! D[T! NFU! E!

FhDF! *3E['! K?! U! \%=! DZUU! DDNT! UUNU! N[FT! N[US! NTT[!

FhDF! *3EYW! K?! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! *3EFW! K?! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! *3NE'! K?! U! &6! NZN[! NNUN! DZ[E! DUT! NZN! E!
Table C-1.  Delkin Post Test Data 



! TT

Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! >'ENW! CK! N! \%=! D[FY! DS[D! UUNU! NYY[! N[YE! NTTY!

FhDD! >'ED'! CK! N! \%=! UEFZ! DYS[! UUNU! NYYF! NYNS! NTT[!

FhDU! >'EN'! ?V! N! &6! [SE! ZFU! DZ[E! NUF! TD! E!

FhDU! >'ENW! CK! N! &6! NUSF! NEET! DZ[E! DS[! NDT! E!

FhDU! >'ED'! ?V! N! &6! FEN! S[Z! DZ[E! NYE! [D! E!

FhDU! >'EDW! CK! N! &6! NUNY! FSE! DZ[E! DDT! NNF! E!

FhDU! >'EU'! ?V! N! &6! [SE! SUT! DZSN! NFN! T[! E!

FhDU! >'EU'! CK! N! &6! NFYU! NTT[! DZ[E! UU[! DEY! NT!

FhUE! >'ED'! ?V! N! &6! [TT! SFU! DZ[E! NUZ! [Z! E!

NEhET! >'ED'! ?V! N! \%=! ZNE[! UFEZ! ZNS[! UZZ[! UZES! UUUU!

FhDD! >'EZW! CK! D! \%=! ZEUE! UFDN! ZNS[! UZSF! UZE[! UUUU!

FhDU! >'EUW! CK! D! &6! NSUS! NUTE! DZ[E! DFY! N[E! E!

FhDU! >'EZ'! ?V! D! &6! U[E! DTZ! DEET! YD! UU! E!

FhDU! >'ES'! ?V! D! &6! ZFY! UTN! DZ[E! NZN! ZS! E!

FhDF! >'EZ'! CK! D! \%=! D[YS! DTDE! UUNU! NYSY! N[YT! NTT[!

FhUE! >'EU'! ?V! D! &6! DFT! NYD! NZNF! TF! DU! E!

FhUE! >'EZ'! ?V! D! &6! ZNZ! UEE! DU[S! FU! UY! E!

NEhET! >'EZ'! ?V! D! &6! YFU! S[E! DZ[E! NT[! [N! E!

FhDU! >'ESW! CK! U! \%=! UNFT! DFTZ! UUNU! NFDU! NYDF! NTT[!

FhDU! >'ET'! CK! U! &6! NYSE! NZFE! DZED! UZN! NFU! E!

FhDU! >'E[W! CK! U! &6! NTE[! NUDN! DZ[E! UNU! NTS! E!

FhDU! >'EY'! CK! U! \%=! UZTD! NEFUF UUNU! NFUE! DYDZ! NTYS!

FhUE! >'ES'! ?V! U! &6! SUF! UFU! DZTZ! NUF! ZF! E!

NEhET! >'ES'! ?V! U! &6! YDF! SUU! DZ[E! NZY! T[! E!

NEhET! >'ET'! ?V! U! &6! [ZN! SUE! DZ[E! NTF! TT! E!
Table C-2.  MAM-A Post Test Data 



! T[

Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! 'QEN'@D! >(! N! &6! SF! DY! E! NS! U! E!

FhDD! 'QENW! >(! N! &6! NEN! SU! E! D[! [! E!

FhDD! 'QED'@D! >(! N! &6! NED! ZY! E! DU! T! E!

FhDD! 'QEDW! >(! N! &6! NUY! YT! NU! UD! NN! E!

FhDD! 'QEUW! >(! N! &6! NZY! FS! D! UZ! ND! E!

FhDU! 'QENW! >(! N! &6! DNN! NZ[! YU[! Z[! NY! E!

FhDS! 'QEN'! >(! N! &6! TE! UN! E! NT! Z! E!

FhDS! 'QEDW! >(! N! &6! SF! DF! E! N[! Z! E!

FhDD! 'QEZW! >(! D! &6! YU! ZU! E! DE! S! E!

FhDD! 'QESW! >(! D! &6! FN! ZF! E! DD! T! E!

FhDU! 'QEUW! >(! D! &6! SS! DZ! E! NS! U! E!

FhDU! 'QESW! >(! D! &6! TS! UZ! E! NT! Z! E!

FhDZ! 'QN['! >(! D! &6! FT! SN! E! D[! T! E!

FhDS! 'QEU'! >(! D! &6! SD! DS! E! NS! U! E!

FhDS! 'QEZW! >(! D! &6! FF! SY! E! DZ! [! E!

FhDS! 'QESW! >(! D! &6! TZ! UD! E! N[! Z! E!

FhDU! 'QE[W! >(! U! &6! TD! UN! E! NT! Z! E!

FhDU! 'QEY'! >(! U! &6! [U! UE! E! DS! Z! E!

FhDU! 'QEFW! >(! U! &6! T[! UE! E! NT! Z! E!

FhDU! 'QNNW! >(! U! &6! SF! D[! E! NT! U! E!

FhDU! 'QND'! >(! U! &6! [Z! ZE! E! NF! S! E!

FhDU! 'QNUW! >(! U! &6! TN! DT! E! NS! U! E!

FhDU! 'QNZ'! >(! U! &6! Y[! UF! E! DD! S! E!

FhDU! 'QNT! >(! U! &6! SF! D[! E! NT! U! E!

FhDS! 'QET'! >(! U! &6! SZ! DS! E! NT! U! E!
Table C-3.  Millenniata Post Test Data 



! TY

Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! >?N'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! >?D'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?EN'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?ENW! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?ED'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?EDW! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EENW! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EEDW! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! >?U'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! >?Z'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?EU'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?EUW! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?EZ'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! >?EZW! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EEU'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EEZW! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! >?S'! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! >?T'! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! >?['! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! >?Y'! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EES'! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EETW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EE['! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EEYW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! >?EEF'! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!
Table C-4.  Mitsubishi Post Test Data 



! TF

Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDU! #\EN'! K?! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! #\ENW! K?! N! \%=! DZUN! DDYD! UUNU! NYDS! N[ZZ! NTT[!

FhDU! #\ED'! K?! N! \%=! USFZ! UZF[! ZNS[! UU[T! UUSZ! UUUU!

FhDU! #\EDW! K?! N! \%=! DYZZ! DTNY! UZYD! DNTN! DE[[! DEEE!

FhDU! #\EU'! K?! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! #\EUW! K?! N! &6! NETU! T[F! DZDN! N[U! YS! E!

FhDF! #\EN'! K?! N! &6! [NT! SDE! NTZY! NTU! TS! E!

FhDF! #\EDW! K?! N! \%=! DDNF! NF[Z! UEUE! N[SD! N[ES! NTT[!

FhDU! #\EZ'! K?! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! #\EZW! K?! D! &6! NZZ[! YYT! DZTS! DTY! NNN! E!

FhDU! #\ES'! K?! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! #\ESW! K?! D! \%=! DTSY! DZNT! UUNU! NYUU! N[TE! NTT[!

FhDU! #\ET'! K?! D! \%=! DUEN! DETZ! UDEZ! N[[U! N[NT! NTT[!

FhDF! #\EU'! K?! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! #\EZW! K?! D! \%=! NDNS! Y[D! DZ[E! DDU! NEF! E!

FhDF! #\ES'! K?! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! E!

FhDU! #\ETW! K?! U! \%=! DYUD! DZSS! UUNU! NYZT! N[TS! NTT[!

FhDU! #\E['! K?! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! #\E[W! K?! U! &6! NZTF! FYD! DD[Y! DZZ! NDU! E!

FhDU! #\EY'! K?! U! \%=! DED[! NYFS! UED[! N[ZD! NTFS! NTT[!

FhDU! #\EYW! K?! U! &6! NSUD! FZT! DZTF! DS[! NNY! E!

FhDF! #\ETW! K?! U! \%=! DDZF! NFFT! UUNU! N[[S! N[EY! NTT[!

FhDF! #\E['! K?! U! \%=! DDUN! NFYF! UDEE! N[TE! N[E[! NTT[!

FhDF! #\EYW! K?! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! #\EF'! K?! U! \%=! DDFZ! DND[! UUND! N[TF! N[DZ! NTT[!
Table C-5.  Taiyo Yuden Post Test Data 

!



! [E

Date DiscID Drv Run Read 
Fail 

PIE8-
Max 

PIE8-
Avg 

PIE8-
Events 

PIE-
Max 

PIE-
Avg 

POF-
Count

FhDD! G3EN'! CK! N! \%=! UT[D! UTNF! ZNST! UZEF! UUTF! UUUU!

FhDD! G3ENW! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! G3ED'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! G3EDW! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3EN'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3ENW! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3ED'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EEN'! CK! N! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! G3EU'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! G3EUW! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! G3EZ'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3EDW! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3EU'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3EUW! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EEDW! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EEU'! CK! D! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDD! G3EZW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3EZ'! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDU! G3EZW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EEZW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EES'! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EETW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EE['! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EEYW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!

FhDF! G3EEFW! CK! U! \%=! SEEE! SEEE! SEEE! SEEE! SEEE! SEEE!
Table C-6.  Verbatim Post Test Data 

!


