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OverviewOverview
• ISMI Update

• CCC Standard

• COO Model Release

• RFID Format Guidelines

• Summary
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ISMI UpdateISMI Update
• New Members in Probe 

Council
– Panasonic & Micron

• Work on Standards
– Current Carrying Capacity
– RFID
– Probe head
– Qualification

• ITRS Update
– 2007 Update – simplified 

the tables  

ISMI 
Members 

  Probe Council 

AMD M Egloff/J Kober  
HP D Gardner  
IBM J Courtney (Chair)  
Infineon O Nagler 
Intel S Crippen/R Rose 
Micron W Fister/J McBride 
NEC - 
NXP G Koch 
Panasonic T Kawamura/K Hirae 
Renesas - 
Samsung - 
Spansion A Romriell 
TI Daniels/Armendariz 
TSMC YF Jeng 
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Provide a forum for ISMT members to share best practices 
in MM&P

•Participants see best-in-class 
performance levels and ways to 
achieve them

•Accelerated productivity 
improvement  

•Faster problem solving

• Benchmark Metrics
• Share Best Practices
• Site Visits (Fab Tours)
• Networking
• Validate Industry Roadmap Direction
• Communicate Consensus 

Requirements to Suppliers
• Sub-teams/Focus Groups on Specific 

Topics of Interest
• Organize and Sponsor Workshops

• Two to four council 
meetings/year

• Benchmarking Surveys

ObjectiveObjective

ApproachApproach Deliverables/MilestonesDeliverables/Milestones

MC Benefit/ Comp. Adv.MC Benefit/ Comp. Adv.

Council Projects – General 
Principles

Council Projects Council Projects –– General General 
PrinciplesPrinciples
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CCC MeasurementCCC Measurement
• Background

– Discussion in the Literature – “Hot” topic
• EIA  364-70 -Current .vs. Temperature Rise - Connectors
• Papers at SWTW

– Kirby,Yan (Intel) – CCC characterization – SWTW 2004
– Others in 2002, 2003, 2004, 2005

• Bits Papers
– Qifang Qiao – Current Rating for Contacts – Bits-2004

• Prior research 
– Armendariz – 1997 – Characterization of Various Probe 

Technologies…NMSU Thesis.

– Important Measurement with huge variability
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WhatWhat’’s the issue with CCCs the issue with CCC
• Probe Protection - $$$

• Significant cause of hardware failure
– Usually power & ground
– Many products can loose a couple power pins but..
– Adds up eventually plus collateral damage

• Defects – Robust CCC is always a good thing
– Current concentration -> Defeats clamps

• Hi Corner Testing – general trend upward
• Hi Power Testing – > 10 amps / probe
• ITRS – Currents continue to climb
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Amps, Joules and ApplesAmps, Joules and Apples
• Sources of Variability

– Fixturing
– Over-travel
– Environmental
– Materials for contact
– Batch

• Translation to Production
– Every product is unique
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Variable DataVariable Data
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KISKIS
• Methodology – Keep it simple

– One wire or needle
– Gold interface
– Nominal defection
– Room temperature
– Apply current, stop, measure force, repeat
– Good sample size
– 20% Reduction in force is fail signature
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SetupSetup
Force            
Transducer

Tungsten carbide probe with 
~2 mil flat tip

Keithley

Meter

Gold/lead tin 
plating

Copper foil ~ 
2.25 mils thick 
w/adhesiveAll probes deflected did not touch an adjacent pin during testing

Current

Meter
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Example DataExample Data
Force vs current

4 mil cobra wire 6 mil nom OD (uncorrected) 
Ambient temp 

1 min between current steps
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11/09/06

Avg 1.28A

0.4 avg res
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How to use this CCCHow to use this CCC
• Translation is Product specific

– Current concentration
– Test methodology
– Defect mechanisms
– Pitch and Population and geometry

• Rules of thumb – examples
– Reduce CCC by 25 to 50% in most cases
– All else equal, use the higher CCC probe
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COO ModelCOO Model
• Background

– Earlier Presentation at SWTW 2003
• Oliver Nagler

– Feedback – Public Access needed
• Iterations of model 

– Infineon – pre-loaded with specific vendors & 
methodologies

– Probe Council – removed probe specific data
– Public release – updated and user friendly
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COO DescriptionCOO Description
• COO is used to support decisions involving 

computing systems, laboratory, testers and 
manufacturing equipment, for instance.

• Calculates total costs over a specific time period 
• Includes the 'hidden' costs, e.g. maintenance, 

cleaning, yield, and installation
• Provides the tool to assess and manage the cost 

impact of changes in technology, sourcing and 
support strategies
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COO FlowchartCOO Flowchart
Total Investment 

of Probe Card

Initial Cost

Purchace
Price

Operating Cost

Number
of Cards

Taxis/Tariffs

NRE

Needle Array 
Cost

PIB Cost

PCB Cost

Backup 
Cards

Simult. test 
capacity

Spare Parts

Maintenance CostManufacturing Cost

Process / 
equipment

issues

Probe Card 
Specific

Cost

Off line Clean 
repair labor /

Off line clean / 
repair

Consumables

Physical
Expense

System 
Setup 
Time

Reprobe
cost

Routine 
tester
time

Labor 
Setup 
Time

System 
Reprobe Time

Die 
Damage

Setup 
cost

Labor 
Reprobe

Time
Probe Card 

Damage

Yield
Loss

On line
Cleaning
Expense

Wear to 
Probe Card

Materials 
Expense

Lost 
production

time

Die damage
detection effort

Lost yield

Add. wafer
starts
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Elements of COOElements of COO
V e rs io n  1 5 N o te s :

P aram e te r U n it

In te rna l P rod u c t N a m e - P ro b in g  T e ch n o lo g y U n it R efe ren c e
D ie s  p e r w a fe r - P refe rre d  V e n d o r - S u p p lier A
D ie  le ng th m m T yp ica l p rob e  ca rd  life #  o f  T D 's 1 ,00 0 ,0 0 0
D ie  w id th m m C le a n ing  fre q ue n cy #  o f  T D 's 2 0 0
M in . P a d  p itch µ m C le a n ing  cyc le  d u ra tion s 2 0
D ie  co n tac t - M a in t. c yc le #  o f  T D 's 10 ,00 0
P a d th ick n ess  / B u m p h e ig h t µ m M a in t. exp . (m at'ls , eq u ip ., ...) $ $2 0 0 .0 0
B u m p  D ia m ete r µ m M a in t. tim e m in . 9 0
P a d  / B u m p m a te ria l - P ca rd  reb u ild  f req u en ce #  o f  T D 's 50 0 ,00 0
P a d layou t - P ro b e  ca rd  m isha n d ling  lo ss % 2 .0 0%
P a d len g th µ m R ete s t R a te % 3 .0 0%
P a d w id th µ m Y ie ld  loss  - p ad  da m a ge % 0 .2 0%

Y ie ld  loss  - C res % 0 .0%
# o f p ad s  co n ta c ted - A ve . p card  se tu p  tim e m in . 3 0 .0
T e s t te m pe ra tu re  (M a x ) °C W fr in sp ec t. fre q n w a fe rs 1 0
N o . o f  lo w  spe e d  R F  line s  (< 3G h z) -
N o . o f  h igh  sp ee d  R F  line s  (3  - 1 0  G H z) -
M a x im u m  cu rre n t (co n tin uo us ) m A
M a x im u m  cu rre n t (p ea k ) m A
B a nd w id th M H z
N o . o f  com p on e n ts  re q 'd  o n  th e  P C -

T e s te r m o de l -
P ro be r m od e l -
T e s t  C a te g ory -
#  o f D U T 's -
T e s t tim e  p er d ie s
#  o f w a fe rs  pe r lo t -

P ro du c t life  cyc le w e e ks
T o ta l #  o f g oo d  d ie -
E xp ec te d  y ie ld %
C o s t o f  w a fe r (p ro cess in g ) $
A ve . #  o f p ro be rs  pe r op e ra to r -
P ro be r o pe ra to r co s t p e r h o ur $
P ca rd  te chn ic ia n  c os t p e r h ou r $
A ve . cos t o f te s te r tim e  pe r sec on d $
W a fe r in sp ec tion ,p o in ts  p e r w a fe r -
W a fe r in sp ec tion ,tim e  pe r po in t (se con d s ) s
T e s te r w o rk in g  tim e  p er w e ek  (h ou rs ) h

M a n d a to ry  In p u t F ie ld
O p tio n a l in p u t fie ld

1 20

P ro d u c tiv e  D a ta

O p e ra tin g  D a ta

P ro b in g  P a ra m ete rs

4 0 .0 0
0 .0 3

3
3 0 .0 0

9 5%
2 0 00

5
2 0 .0 0

2 5

9 0
3 0 ,0 0 0 ,0 00

U F 2 0 0
d ig ita l

4
6 .0

0

0

J75 0

1 00
2 00
1 00

8 0

7 0

A l

0

7 0

2 00
2 5

V a lu e

p erip he ra l

6 00

P ro d u c t S p ec ifica tio n  
2 2 22

W B
1 0 00

-

5 .0 0
5 .0 0

C o s t E le m en t R e fe re n c e O p tio n  1 O p tio n  2        C o m m e n ts
#  o f  D U T S  (ie  x  1 ,2 ,4  e tc ) 4 4 4
N u m b er o f lo ts  p e r se tup 3 13 53
A verag e c os t pe r d ie
A ve #  o f te s te rs  p e r w e ek
A ve. W e e k ly ru n  ra te  (d ie  x k )
T o ta l d ie  p ro b ed 3 1,6 42 ,23 2  31 ,61 0 ,5 5 8  31 ,58 5 ,2 6 4  to ta l good  d ie  requ ired  / e lec t y ie ld  pe r ca rd  tec hno logy  / m ech  y ie ld  pe r c a rd  tec hno logy
R u n ra te  p e r w e ek 3 51 ,58 0  3 5 1 ,2 28  3 5 0 ,9 47  to ta l d ie  p robed  / p roduc t life  cyc le
A ve  #  o f p ro be  ca rd s  u tilize d  p er  w ee k 2 .0 0  2 .0 0  2 .0 0  (w eek ly  run  ra te  * tes t t im e  pe r d ie ) / #  o f D U T S  pe r ca rd  pe r w eek
A dd . #  o f  p rob e  c ards  re qu ired  ove r life  tim e 6.0 0  6 .0 0  2 .0 0   =  to ta l d ie  p robed  / typ ic a l p robe  c a rd  life  rounded  up  /#  o f D U T S  pe r ca rd  pe r w eek
P erce n ta ge  o f  c a rd s  u n d eru tilize d 1 .49 % 1.6 2% -1 9 4.8 2%  =  %  o f p robe  c a rds  (o r  p robe  heads ) used  fo r le ss  than  fu ll life  
%  u sa g e  o f  u n de ru tilized  ca rd 29 1 % 2 90 % 2 95 %  =  fo r ca rd  unde ru tilized , % age  (0 f life  in  touc hdow ns) it  is  used                                          

P ro be  ca rd  pu rc ha se  p ric e $2 9 ,7 5 9 $ 2 3,2 26 $0 P ca rd   In it ia l pu rchase  p ric e ;fo r ve rt ica l th is  is  rep lac eab le  "c o re "  c os t 
P ro be  ca rd  bo ard  p ric e $5 ,00 0 $ 5,0 00 $ 9 ,0 0 0  F o r P yram id  the  P C B  boa rd  is  reuseab le ; c o res  a re  rep lac eab le
N R E  C ha rg e , o ne  tim e $0 $ 2,4 19 $ 1 2,5 45  A ny  N R E  fo r the  cu rren t o r a lte rna tive  p robe  techno logy  shou ld  be  inpu t above
C o s t o f  pc ard  m ish a nd lin g 59 5$                          2 32$                    -$                        D es ign /robus tnes s  o f "A lte rna tives"  p reven ts  dam age  by  m ost s im p le  hand ling  e rro rs .
T o ta l in itia l p ro b e  c a rd  c o sts 2 82 ,83 4$                  2 3 0 ,0 84$            48 ,54 5$                 (C an t.pca rd (ass em b led ) o r ve rt.c o re+ pc b  c os t * Q ty  req 'd ) +  one  tim e  N R E

#  o f  b a ck u p  c a rd s  o r  re p lac ab le  he ad s 1 1 1
C o st o f  ba ck u p  ca pa b ility 34 ,75 9$                     2 3 ,2 26$               -$                       C om p le te  ca rd  fo r can tileve r ,p robe  head  on ly  fo r  o the r
In itia l p u rc h a se  co st 3 17 ,59 3$                  2 5 3 ,3 10$            48 ,54 5$                

P ro be  ca rd  re bu ild s  req u ire d 1 1 1  "C u rren t" requ ires  to ta l rebu ild  -  "a lts  1& 2 " eg  ve r tic a l requ ire  co re  rep lac em en t on ly
P ro b e  ca rd  reb u ild  c o s t 34 ,75 9$                    2 3 ,2 26$              -$                      

M ain te na nc e  c yc les 79 0 15 7 38  =  p robe  life  (touchdow ns) / m a in tenanc e  c yc le  (touchdow ns ) - 1
P ro be  ca rd  m a in t. - m a te ria l co s t 1 58 ,01 1$                  1 5 ,7 05$              3 85$                      =  ext cha rge  o r  exp . fo r in te rna l s upp lies , s pace , equ ip . dep rec ia tion , e tc . pe r m a in t. c yc le
P ro be  ca rd  m a in t. - la b or c os t 47 ,40 3$                    9 ,4 23$                2 57$                      =  In te rna l labo r cos t: m a in tenance  t im e  * p robe  ca rd  techn ic ian  cos t pe r  hou r
O fflin e  m ain t . c o s t 2 40 ,17 4$                  4 8 ,3 54$              6 41$                     

N u m b er o f w a fe rs 5 2 ,7 3 7 5 2,6 84 5 2,6 42
R e qu ired  to ta l s e tu p s 79 1 15 8 39  to ta l #  o f lo ts  / se tup  pe r #  lo ts  (pe r  pc a rd  type )
P ro be  se t-u p  - la b or  c o s t 7 ,91 1$                      1 ,5 81$                3 95$                      =  no . o f requ ired  s e tups  *  S e tup  t im e  in  hou rs  * labo r  c os t pe r hou r
P ro be  se t-u p  - te s te r tim e  co s t 42 ,71 7$                    8 ,5 35$                2 ,1 32$                   =  A ve rage  c os t o f tes te r t im e  * S e tup  t im e  (sec ) * no . o f se tups
T e ster  s e t-u p  co s t 50 ,62 8$                    1 0 ,1 15$              2 ,5 27$                  

O nline  P ro b e  c lea n in g  c yc le s 3 9 ,5 5 3 1 5,8 05 1 ,5 7 9  =  p robe  life  (touchdow ns) / touc hdow ns be tw een  c lean ings  / #  o f D U T S  pe r ca rd
P ro be  tip  c lea n in g  - la b or  c o s t 87 9$                         3 51$                   35$                        =  #  o f c lean ing  cyc les  * c lean ing  c yc le  tim e  * ope ra to r c os t / #  o f p robe rs  pe r ope ra to r
P ro be  tip  c lea n in g  - te s te r tim e  co s t 23 ,73 2$                    9 ,4 83$                9 48$                      =  #  o f c lean ing  cyc les *c lean ing  cyc le  t im e* avg . c os t o f tes te r  t im e  pe r sec
O n lin e  c le a n in g  co st 24 ,61 1$                    9 ,8 34$                9 83$                     

#  o f  rep ro b ed  d ie 9 49 ,26 7  6 3 2 ,2 11  1 5 7 ,9 26   =  rep robe  %  * to ta l num be r o f d ie  p robed  w ith  s ing le -D U T  p robe  ca rd
R e prob e  -  lab o r co s t 6 ,32 8$                      4 ,2 15$                1 ,0 53$                   =  no . o f d ie  rep robed  * tes t tim e  pe r d ie  * p robe r ope ra to r c os t /  #  o f p robe rs  pe r ope ra to r
R e prob e  -  te s te r c os t 1 70 ,86 8$                  1 1 3 ,7 98$            28 ,42 7$                 =  no . o f d ie  rep robed  * tes t tim e  pe r d ie   *  tes te r  c os t 
R e p ro b e(se lec tiv e  re te st) 1 77 ,19 6$                  1 1 8 ,0 13$            29 ,48 0$                

W a fer  ins p ec tion  - la b or 2 ,63 7$                      1 ,0 54$                2 63$                      =  no . o f w a fe rs  in s pec ted  * tim e  pe r in spec tion  * labo r cos t
W a fer  ins p ec tion  - te s te r  tim e 4 ,74 6$                      1 ,8 97$                4 74$                      =  no . o f w a fe rs  in s pec ted  * tim e  pe r in spec tion  * cos t o f tes te r t im e

M ec h . y ie ld  lo s s  (p ad  d a m a g e ) 2 11 ,37 1$                  1 0 5 ,5 80$            21 ,09 9$                 good  d ie  re jec ted  w ith  C an tile ve r   ve rs us   w ith  a lte rna tives

C o s t o f  tes t t im e 1,4 23 ,90 0$               1 ,4 2 2 ,4 75$         1 ,4 21 ,3 37$            =  no . o f d ie  * tes t t im e  pe r d ie  *  tes te r  c os t /  #  o f D U T S  pe r ca rd
R e lativ e  e le c t. y ie ld  lo ss 2 ,56 4$                      1 ,1 38$                -$                      re la tive  to  m os t c os t e ffec tive  op tion
T o ta l tes te r  ho urs  u se d 1 54 2 6 1 4 40 9 1 3 45 7

P ro b e  C ard  R e lated  C o s ts 1 ,0 28 ,95 5$               5 4 8 ,1 56$            1 0 4 ,0 11$              

T o ta l P ro b e C o s t o f  G O O D  d ie  re q u ire d 2,4 52 ,85 5$               1 ,9 7 0 ,6 32$         1 ,5 25 ,3 48$           
C o s t s av in g s -$                          4 8 2 ,2 24$            9 2 7 ,5 07$              

T o ta l P ro b e C o s t P e r M illio n  G o o d  D ie 81 ,76 2$                    6 5 ,6 88$              50 ,84 5$                
C o s t s av in g s p e r M illio n  G o o d  D ie -$                          1 6 ,0 74$              30 ,91 7$                

T o ta l T E S T  C o s t P e r G o o d  D ie $ 0 .0 8 $0 .07 $ 0.0 5
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Cost CalculationCost Calculation
• Initial probe card costs   +
• Total purchase cost +
• Probe card rebuild cost  +
• Offline maint. Cost          +
• Tester set-up cost           +
• Online cleaning cost       +
• Reprobe cost                   +
• Mechanical yield loss     +
• Relative electrical yield loss

=
• Probe related Costs        +
• Cost of test time

=
• Total Probe Costs

Product
Spec

Probing
Parameter

s

Productive
Data

Calculation

Cost-effective
Probing Solution

Microsoft® - EXCEL

Operating
Data

Vendor
Cost Model

Input Sheet

ROI
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ExampleExample
•High pin count (200)
•High volume (>10 Mio.)
•4-DUT
•Target Yield 95%
•No RF-pins
•Long test time (6sec.)
•No Cres-related Yield loss
•Max. Retest rate 3%
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Access to COO & CCCAccess to COO & CCC
• Contact Tom.Wear@ismi.sematech.org
• Package includes direction
• Available starting 7/1/2007
• CCC Guideline available through ISMI 

webpage
– www.ismi.sematech.org
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RFIDRFID
• Motivation

– Error free, automatic probe tracking
• Location and configuration
• Touchdowns and repairs

• Scope
– Guideline for data standard
– System architecture discussion
– Not an implementation guide
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Data StandardData Standard
• Description

– 16 data fields or “pages” – 8 characters each
– Page 1 – Read only serial number
– Pages 2 – 16 – Read & write

• Part numbers and serial numbers
• Probe head or spider numbers
• Polish and cleaning cycles
• Touchdowns



June 5, 2007June 5, 2007June 5, 2007 IEEE SW Test WorkshopIEEE SW Test WorkshopIEEE SW Test Workshop 232323

UseUse
• Qualification - Initialize id and cycle count info
• Setup – Verify correct probe card at tester
• Production – Touchdown and cleaning cycles 

automatically updated & Inventory control
• Maintenance –

– Update spider/head id
– Update maintenance cycle count
– Verify ID for metrology files
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Access Access 
• Go to the ISMI homepage
• www.ismi.sematech.org

– Publications
– ISMI Publications
– White papers

• Feedback welcome
– Contact Tom Wear

• Tom.Wear@ismi.sematech.org
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Future WorkFuture Work
• Probe Head Standard
• Probe Qualification Guidelines
• Technology Dev
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Thanks for your Support !Thanks for your Support !
• IBM – Sam McKnight
• TI – Boyd Daniels, Norm Armendariz
• ISMI Member Companies


