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Objectives / Outline:

Freescale Semiconductor is a subsidiary of Motorola
Recap 2003-SWTW paper on 44um Fine Pitch Probe

° High level Review of FMTC Assessment Process & Methods
° Review POP technology (Probe Over Passivation)

Highlights 3 major new Probe Thrusts

* 37um Fine Pitch Developments — Standard Single Row Inline
What is Fine Pitch DRI? Why does it exist? What are the issues?
57um Dual Row Inline (DRI) Developments
47um Dual Row Inline (DRI) Developments (** beyond design rules!)
Share Comparative Results from Development Thrusts

Conclusions, Future Work & Thanks!
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Title Page - Recap of 2003 SWTW Paper

A 44um Probe Process Characterization and
Factory Deployment Using Probe-Over-Passivation

Presenter: Bill Williams, Motorofa FMTC Probe Mgr. & Sr. MTS
Co-Authors: Tony Angelo, §.8. Yan, Tu-Anh Tran, Stephen Lee, Matt Ruston

Today’s Objectives:
1.) Motorola’s FMTC Probe Technology Development Methods }Q"If*

-39
pa
\ 2.) 44um Probe Characterization Process Used by FMTC '5@@;? o%
3.) Introduce POP (Probe-Over-Passivation): What is it? & Why needed? 6@'5‘ %f

Slide 4

4.) 44pm Technology Transfer to Factory Flow & Results Highlights ﬂl}f
5.) “3 Key Lessons Learned”: a.) Cleaning, b.) Prober set-up, and c.) Needle Alignment OD
6. Acknowledgements of Key 44um Probe Project Participants

A\

A d4pm Probe Process Cx and Factary Deployment using Probe-Over-Passivation :.
SWTW-2003 Long Beach, BillWilliams Motarola FMTC TO, - “
MOTORO LA 2ed the Styllced W Logo Ar reqlred I the US Patest & Trademark Oce, Al otier Mo , ROLA : d’g!ta’dna
prodactor s e mice v@mes ane the prope by ofthe Ir rezpecoe owrers. & Motool, e, 2002, mrefhgence everywhere
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Goals Page - Recap of 2003 SWTW Paper

Primary FMTC Team Goal: Drive advancements
in probe technology to enable silicon shrinks in
support of SPS Product group roadmaps

Jan'00

Jan’01

e

76 pm pitch B F

63 pm pitch

52 pm pitch

44 pm pitch

Secondary Team Goal:
Accelerate improvements in Motorola’s wafer probe position
to move from “tied for dead-last” in late‘98 to a position of
one of the Industry Leaders by ‘2002 for Fine Pitch Probe!

A 44pm Probe Process Cx and Factory Deployrent using Probe-Over-Passivation ats
SWTW-2003 Lang Beach, Bill Williams Maotarola FMTC

e
MOTOROLS 3hd the Shllee d N Logo an RgkEmd b the US P ate S Trademark Oes. All ot o : a o % d'g!taldna
prodactor s e mice v@mes ane the prope by ofthe Ir rezpecoe owrers. & Motool, e, 2002, mrei'hgence EVBi’VWhBJ‘-E
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L21C Test Chip - Recap of 2003 SWTW Paper

52 W EEEE]

Note the pads
are “daisy chain”

o
?(O 37 40580 | 26 16

eGaQ N‘“ - Ell:i :
3 03.5 x 63 | |31 30/60 ﬁr_’

2
A

L21C Test Chip

63, 52, 44, 37, 31, 26 inline

T T T

‘1 T

3
a

50/100, 4080, 35/70, 30/60
stagagered 44 um = 448 pads @ 40um x 66um

A 44pm Probe Process Cx and Factory Deployrent using Probe-Owver-Passivation als

SWTW-2003 Long Beach, Bill Williams Motarola FMTC MOTOROLA dfgfta,dna?‘

MOTOROLA ] the Styled M Logo am raberdh the US Pateit 2 TRIemark Omce, All vtier a < &
prodector s emice s@mes ane the prope by orthe Ir respectoe owners. & Motonol, e, 2002, J'DI'BHIQEFICE EVE.'I’VWhBF’E
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FMTC Fine Pitch Probe Process Development:

Fine Pitch, Alum Capped Copper and Direct Probe on Copper R ecap info

44 ym L21C Probe Card Docs . . .
=== | Step 1.) Define ~125K resistance data points / L21C wafer
& Obtain Probe : —
= Pair to Pair Varition
vvvvv = Hardware Step 4.) Electrical Test Y .
’ & Contact Resistance E " S Wi
? [ = o, | :1-'.'_‘1“
@ p t =
E — WA M= DY =
il Lot A Y I Y I o B -
: Pair
Scrvb Lengih o | Mn | Celta
p pability PxiL | Pad
2.) Prep DOE and 5.) Scrub Size gﬂa A3 7] @ | o
Probe Wafers & X-Y Cpks 5 Deg 45 154 [158] @ | 4
135DegCS 106 [os7| M | 5
135DegC+S 120 15650 o | 2 |

3-Dimensional Interactive Display

Rv =0.692um

Rv% =.591um

6.) 3-D Depth
Analysis

3.) Photo doc
Scrubs & Probes

8 7.) Transfer Recipe,
44 pm
() ¢

~ 1600 Photos/5Wfr-DOE @ ﬂ $ @

Process & Methods to
Production Site
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6 Wafer Maps: - Recap of 2003 SWTW Paper

MRET, 1T vs. 2T, 1Pass Nominal, 3 Pass Nominal, 1-6Pass Heavy60, 1Pass Nominal

Probe Date:~_/_/__ Exp#: __- Al thru A1l Probe Date:~_/_/__ Exp#: __-Bl thru B8

Probe Date: ~_/_/___Expt: 39-C1
o roras |MRET 44 pm A— 1Tvs2T 44 pm 1Pass NOMINAL
>~ :‘::. NO Polish X.X tip, Y.Y gr/mil, W-Re ;?.‘1‘1‘: ;: :,ro\w X.X tip, Y.Y gr/mil, W-Re 44 pm, 50pm OD,
> ZEROUMNO Pk | [21C Lot # Wied: Sl L21C Lot # Wir#: X.X tip, Y.Y gr/mil, W-
] ; ] o TT, $roms Re
10 Pollh 10w, 1 Pass, 2 Touch 1 Pass, Single Touch ;‘;,';sh ;Slm: v 1Pass, 1vs. 2 Touches T Pass, Dbl Tch L21C Lot # Wir#:
20 um, Polish 10um |~ | Other : 256 PIB top half of wafer Other : 256 PIB

50 pum Test OD;
Polish 40 pm OD
[ .

30-40-50-60 pm Test ODs;
Polish 25 to 40 pum OD

N N A

1 I

uch vs. 2 Tou

I 60 um 2T, 2 rows, Polish 40 um

I N\ 50 um 1T, 4 rows,
Polish 40 um

Row 11 L L

Row 12

60 pm 1T, 1 row, Polish 40 um
NO PROBE, set-up & Reference Row

= NO PROBE, Set-up & Reference Row

Pass Nominal
50pum OD, 2 Touch I

* Nominal *
50 um 6 rows,

T .
} Tl o 1 Pass, Double Touch * NOMINAL *
e e . 50 pm 2T, 4 rows,
I bottom half of wafer B/ | botich 0 jum ;“"’""N'I*I‘;
60-50-40-30 pm Test ODs; Lk
e Polish 40 to 25 um OD 40 um 2T, 4rows,
olish 40us Q Polish 35 pm o
G FMTC Prober w/Off-line Tester FMTC Prober w/Off-line Tester
e Card  Test OD(s) Polish OD Card  Test OD(s) Polish OD
ol Zero 0 pum, Poli 441 30-40-50-60 pm 40 pm o] = 441 S0um 40 pm
~— | L 4 ~_ | Sngle vs. Double Touch (+ Opm on 2nd) ~__ | Double Touch (+ Oum on 2nd)
“ 1 Pass of prol 1 Pass of probe
448 pads/dic @44pm | [+] Do Not Probe, DEFECTIVE Die I 0 | 448 pads/die @44pm Do Not Probe, DEFECTIVE Die **INSTALL NEW POLISH PAD ** 448 pads/die @44pm = {ot Probe, DEFECTIVE Die ** INSTALL NEW POLIS| D ¥
552 of 592 die/wafer hilm 552 of 592 die/wafer Polish Pad = 1n grit - green film 552 of 592 die/wafer Polish Pad = 1p g en
40 x 66 pad opening 40 x 66 pad opening 5 Z cycles/20 die 40 x 66 pad opening 5 i
6416 x 6416 dic step [ it Wittiams, Motorola FMTC Probe Technology Group | 6416 x 6416 die tep, [[Bilt Witiiams, Motorala FNITC Probe Technology Group | | Run date= 1029001 6416 x 6416 die step [ Bitt ittiams, Motorola FMTC Probe Technology Group | Rundate~_/_/_

MRET, 1T vs. 2T, 1Pass Nominal, 3 Pass Nominal, 1-6Pass Heavy60, 1Pass Nominal
** Then when successful = MANY Assembly Wafers of 1Pass & 3Pass

Probe Date:~_/_/__ Exp#: __-D1-D3

Notch Up Probe Date: ~_/_/__ Exp#: __-EI thruE3 Probe Date:~_/_/___ Exp#: 39-C1
e 1-6 Passes Heavy 60 1Pass NOMINAL
3Passes NOMINAL ]I 0 1 y 44 um, 50um OD
ow
44 pm, 50pm OD, had B! TRy 1N 44pm at 60 OD e
i i RN i i -4 (P, X grimis, W=
B X.X tip, Y.Y gr/mil, W-Re Romd % \F Ir' - X.X tip, Y.Y gr/mil, W-Re Re
I |
21C Lot # Wir#: v -
T \{‘ _ _ T2 Passes, Dbl Teh 60 pm | 60 jm 2Passes | T Pavs, Dbl Teh L21C Lot#  Wir:
] 50 um TestOD; (I 50 um Test OD;
] Polish 40 um OD ﬁ 1,2 & 3 Pass, 2 Touch I 11 Polish 40 pm OD =
} } } i } i } i } } Other : 256 PIB | 3 Passes, Dbt Teh, 60 pum | } 60 pm 3Pass I I |
LI TIT] IS
- NO PROBE, Set-up & Reference Row 1 to 6 Passes HeaVy bl Zero (Opm) Probe, double touch, = L NO PROBE, Set-up & Reference Row
asses Nomina [T~ | 40um polish ass Nomina
60um OD, 2 Touch ]
Ry 17 50um OD, 2 Touch 60 pum 4Pass 50um OD, 2 Touch
s [ Passs. oot Teb ot | }
o NOMINAL o B i 1-23-4-5-6 Pass, 2 Touch NOMINAL
Row 21 50 um x 3P i A Other : 256 PIB 50 pum x 1P
fov 2 I"s Passes, Db1 Teh. 60 pm ||
v 1[0] 4‘ Jf |[_ ]f H J| J‘ J‘_ ﬁoumSPassesl
o 35 =5
Raw26 FMTC Prober w/Off-line Tester Row 26 - FMTC Prober wiOff-line Tester FMTC Prober w/Off-line Tester
Row 27 Card  Test OD(s) Polish OD Row 27 [ |6 Passes. Dbl Teh, 60 pm_f+— Card  Test OD(s) Polish OD Card Test OD(s) Polish OD
[0 o 441 S0um 0 pm [0 60 pm 6Passes 441 60pm 40 pm (o] = 441 50 pm 40 pm
\/_/ Double Touch (+ Oum on 2nd) Double Touch (+ Opm on 2nd) \’/ Double Touch (+ Oum on 2nd)
3 full Passes of probe be 1 obe
448 pads/dic @44pm © = Do Not Probe, DEFECTIVE Die ** INSTALL NEW POLISH PAD ** 448 pads/die @4d4um Do Not Probe, DEFECTIVE Die ** INSTA] 448 pads/die @44pm © - DoNot Probe, DEFECTIVE Die INS L NEY LISH PAD **
552 of 592 die/wafer Polish Pad = 1s grit - green film 552 of 592 die/wafer Polish Pad = Iu grit - green film 552 of 592 die/wafer ad = 1 grit - green film
40 x 66 pad opening SZcy 40 x 66 pad opening S Z cycles/20 die 40 x 66 pad opening SZcy i
6416 x 6416 die step | Bill Williams, Motorola FMTC Probe Technology Group Run date~_/_/__ 6416 x 6416 die step | Bill Williams, Motorola FMTC Probe Technology Group Run date~_/_/_ 6416 x 6416 die step. | Bill Williams, Motorola FMTC Probe Technology Group Rundate~_/_/_
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What is POP? & Why Is It Used? — Recap of 2003

POP is “Probe-Over-Passivation”

We define it as a “Novel Method of
Separating Probe and Wire Bond
Regions Without Increasing Die Size”.

EZ;"" -:;{-_._:- A -.-'j-:;:__. & POP is easily implemented on Alum
BP el = Capped Copper pad wafer designs

Probe Region Wire Bond Region
> < >

Al Cap

—
Cu pad

Probe Over Passivation Bond Pad

For a detailed paper on POP (Probe-Over-Passivation) see an
ECTC-2003 paper titled “Novel Method of Separating Probe

and Wire Bond Regions Without Increasing Die Size”
by Tu Anh Tran, Lois Yong, Stephen Lee, Bill Williams and Jody Ross

Slide 9 Bill Williams FMTC Probe Technology Development Group
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and may be adapted to others.
POP saves die size!

Benefits:

* Eliminate Cu exposure due to heavy probe marks

» Eliminate probe and wire bond interference

* Create longer bond pad but DO NOT increase die size
* Requires 1 mask change: Al Cap

* Low cost solution

* Ease of implementation on existing and new products

Challenges:
* Develop Probe Over Passivation (POP)
* Monitor passivation cracking risk



37um Fine Pitch Development Updates



37um Fine Pitch Thrust Development

Primary FMTC Team Goal: Drive advancements
in probe to enable silicon shrinks in support of
June’01 Freescale’s Product group roadmaps

Jan’02

Roadmap timeframe limited by
Assembly Wirebond Capability???

52 ym pitch

44 ym pitch

31um
Probe

37 um pitch

M

Continue improvements in Freescale’s wafer probe position to
remain at, or near, the Industry Leadership for Fine Pitch Probe!

?when?,

Secondary Team Goal:

Slide 11 Bill Williams FMTC Probe Technology Development Group
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37um Comparisons:

Probe Pin “free state” and Scrub Alignment

= 1/4 of pad
Scrub Limit

Company A

Key Responses:
Probe Alignment X-Y-Z
Tip Diameter & Shape
Scrub Placement
Scrub Uniformity
Scrub Size <25%

Slide 12 Bill Williams FMTC Probe Technology Development Group
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37um Comparisons: Electrical

by Pad Pair and by Die

a0
Electrical Responses: Electrical data-By Die
* Loop Res < 10ohm = Good ”
T
Pad Pair Res & Std Dev. =
. I g
Die Res Max >10 = Fail die z
. . I e L e sl e 4 b e U o - oYl . e i A e e et
Die Res Min, Ave, Std Dev. 5 0
21 41 BT 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 401 421 441 461 481 501 521 51
-10
Avg.:=2T1 Die MNo.
Stlev:=039 :
——Mayx —— Min —— Average — Std Dev

M1 Loop Resistance
Electrical data-By Pad Pair Test

B
[}

“Best In Class”
Electrical Results
~ Company B

Resistance {ohm)
=]

mwfmwmmm

1 21 3 4151 61 71 8B %1 10 111 121 131 141 151 181 171 181 191 201 211

W=1-5 3=5-110 E=111-165 N=166-220
-10
Avg.:=2T1 Test No.
Stdev:=039 :
|—-—M|n — Average —— Std Dev |
Slide 13 Bill Williams FMTC Probe Technology Development Group
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37um Scrub Cpk and Scrub Depth Comparisons

R 6 Passes Double Touch 60
Depth=-1.038 pm Probe mark in 3D 29202 W5
Burr= 2.394 ym (6p2t60) .
. k 1p2160 2p2160 3p2E0 4p2150 5p2tE0 Bp2t50
1 Pass Nominal
_ Probe mark depth measurement
£ 0B 1
Y-Cpk = 1.80
X-Cpk = .78
12 1
14
PassTouchOverdrive
Company A [~+—Depth —=—Depthwi@y —— Lnear (Deptr |
un 137-2 6 Passes Double Touch 60
- are
Depth=-1.186 pm [ S
Burr= .365 pm ]
S=E en=]e e s |=]s e a =l || e |= s e o = s =
- 200
Bt 1p2ten 2p260 3p2180 4p2E0 5p2ta0 Bp2t60
. 050 04
1 PaSS N0m|na| _ Probe mark depth measurement
- 100 E’UE'
v K= 192 i Maybe too deep?
-Cpk = 1.9 o
. N
- -200
X-Cpk = .90
- 273 -14

PassTouchOverdrive

—— Depth —— Depth%(2) —— Linear (Depth)

Company B
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What is Fine Pitch DRI? Why does it exist? What are the issues?
57um Dual Row Inline (DRI) Developments

47um Dual Row Inline (DRI) Developments (** beyond design rules!)
Share Comparative Results from Development Thrusts

- . g
.
o = —
- - g T . o s e "
Sl i, w T -
- B e - - - -

57um & 47um Dual Row Inline (DRI)
Probe Development




What is Fine Pitch Dual Row Inline? & Why?

-~HHIHHHEEEEN %
=
=
=

Dual Row Inline

Peripheral
|
|% General Layout

et ranessstach

IIII i E - -
' 'ﬂaﬂaﬁaﬂaaaam =is

ttttttt
---------------------

---------------------
----------------------
-----------------------------

------------------
....................
......

47um Dual Row Inline
Fine Pitch Pads
44um x 130um
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Design Comparisons

What is Fine Pitch Dual Row Inline? & Why?

Non-POP 2 Row Staqgered

Ultra Fine Pitch * Good Wirebond Capability
* Good Probe Card Design
= Large Dia wire & Probe tips

* Beyond Wirebond Capability

* Difficult Probe Card Design
= Small Dia wire & Probe tips

POP 2 Row Inline (DRI)
* Good Wirebond Capability

* Fair Probe Card Design
® Medium Dia wire & Probe tips

* Staggered is optional

i
-
£
£
-

Fixed core

60% More!

5
&
g W/ 96 pads
:
]

| ] |

L EEAENEERE
| |

= Beyond metrology equip. _EHH_EE_E'_B_EHH
18 5 0 3 o [ 2 2 T e i e e e R
2 3 2 ot
i = |mE 5
m . B [hfi] [0
=5 Fixed core = - Fixed core mEg
W/ 60 pads |j:| E::l W/ 60 pads g[;]
Th : [
e i
- 5 0
- DOO00E00000000E - | i'ﬁ%%%ﬂgﬂg%%‘! =
“Ultra Fine Pitch” - — LTI -
Single Row “Moderate Fine Pitch”
Peripheral Inline 2 Row w/ Offset
i.e. 44um or 37um Dual Row Staggered

Peripheral
i.e. 45/90 or 40/80 or 35/70
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“Very Fine Pitch”
2 Row Zero Offset
Dual Row Inline
Peripheral

i.e. 57umDRI or 47umDRI



Dual Row Inline With Probe Over Passivation (POP)

POP Designated Wirebond areas vs. Probing areas

Die Edge

Needle
Scrub

Outside Row
POP Probe area

Outside Row sadaaaaa i
POP

uuupnnun v | r
Wirebond area

Inside Row
Wirebond area
~

Inside Row
POP Probe area <

Needle — ,f : | - { L S
Scrub pRAREatss ' ST

Note: Scrubs are from 6-Passes of Heavy Double Touch probe on 57um DRI

.I Ls) el ®
{ WB ¥
| Outside/ |

B ananannag]
Jooooonooy)
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Design Issue: Complexity of Dual Row Inline (DRI)

57um DRI = 880 pads Serious example of
47um DRI = 968 pads 10# of Stuff in a 5# Bag!

aaaaa

Note: 6 needle tiers
required on card | __ %-’J

*** Complex Design *** ==

Design data courtesy MJC

:
EE PAD No. 1

Slide 19 Bill Williams FMTC Probe Technology Development Group

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.




Design Issue: Stubbing vs. Scrubbing Probes

High Tier count increases tip length = risk of stubbing too much!

El 0
Stubbing Electrical Scrubbing Electrical
0 2
T H
I i |
E 10 I | | E
: MMWWW%M i ‘ :
(-3 2 ﬂ_
ol -
o Y 0 - i | !
& B N N § N <3 N - A NV - A 2§ B 3 T O O - O | -3 IR G <3 O < . 1 B3 e ] AL B SN | NN N -3 R - N N [N R ST 1< B = LN P A R 1IN (-1 B T N - -1 N i 1
W=l.52 =51 1M E=105- 15 N=157. % 05 Ring = 209 - 123 W=1-482 =53 104 E=108.1% N=157. 208 OF Ring = 29 - 228
an A0
Tast No_ Test No.
Ang. 1e519 Avg. =202
S, - 338 i —35w] Siew.:-036 ey e T
|

Scrubbing

FEA courtesy of Probe Logic

X Il
g
ooyoo
o0 |
R
=y
{ 4
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Dual Row Inline (DRI) Design Issues:

Balanced Contact Force

Numerous Needle Layers combined with necessary long
tip lengths and various approach angles causes serious
issues controlling Balanced Contact Force (BCF).

SCRUBS BEFORE BURNISH (TIP OVERDRIVE 2.0MIL ON AL WAFER)

LIGHT
SCRUBS

TIPS ANGLE INNER ROW

NORTH LEFT SIDE NORTH RIGHT SIDE

il @

TN A

SOUTH RIGHT SIDE SOUTH LEFT SIDE

Pin Angle analysis vs. Scrub courtesy of K&S
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PROBE RESULTS L11V Test Vehicle

1pass 50 OD Nominal Probe card

Depth=-0.743 ym
Burr= 1.179 pym

57um Dual Row Inline

Northwest corner,
Skipped optional corner pads

~
Y-Capability N
¥ Capability ISTOREY G5952 w0 1. Pass S0 Outer Row 1000110
PL=P assivation Length il
g Sl=Avarage Scrub Width (PR ScrubY Size) 16 L1 1 V D-
© TE-fwerage Scrub Target Errar Top Botl / 3 e,
o S =S Dewv of Scrub Length 5.1 .
3 SDumSt Dev o Torget Eror 3.29] 57um Dual Row Inline,
= |
S ¥ Coy=(PLZ SL2 TEY 3 (SORT(SD . +SDrc 1)) 1. Northwest corner
|
¥ Co=(PL-SLVBE S ORTSD: "« 501 N\ 1
E e
Y Capabliity ETDRI 65852 will 1.Fass 5 Inner Raw 100103
PL=Passivation Length Th.
E Si-Average Scrub Widih PR Scrub¥ Size) 1
O TE-Average Scrub Target Errer Top ot [ 2 7.9
50y =51d Dov of Scrub Langth &,10]
3 SDqg=51d Dew of Target Eqror 2.86|
E ]
L ¥ Cop=PL2 SL2.TEVEYSORTIS Dy, *+ Shye ) F 1
|
¥ Cp={PL-SLVIETSORTS0: "+ S0 ) 1.67
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Results: 47um Dual Row Inline

ISSUES! & ISSUES! & ISSUES!

 The Dual Row “row to row spacing” combined with
Fine Pitch caused design rule violations at suppliers
* —so0, we shared failure risk!

* Wire diameters reduced

* Pin Taper rates changed

« Tip Diameters reduced

* Resultant Force below original spec.
« Corner Keep-outs defined

47um DRI
1Pass Double Touch

e Outcome Results have
been FANTASTIC!

@ Multiple Suppliers!

 Limited data — much
more to come!

p 2 0
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Results: 47um Dual Row Inline — Scrubs

Scrub Direction

:.:':ﬂ::? ﬁa#'ﬁ = HEHH =} Eii&i! =iz fiiﬁii *a= HQH i ’jiiaii

.H
st
=
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—
5
it
EH
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=
EH
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=
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==
-
=
H
S
=
ELE ]
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==
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:
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i3
-
=
I
L,q.-.l—-
- e

T et
IIIIIII

o
.‘ F
‘# :
S 0
B
[
b
o
o i
vijv|e|o

o lolelelpls

frybte
L

Probe mark photo 1 Pass Nominal
*** EXCELLENT PLACEMENT! ***

;.tg (Remember there are 968 pins! @47um)

)
G|

=8 9

SRl ES - Y EE v E

i = ® =
T e ;
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Results: 47um Dual Row Inline — Electrical by Pair

470DRI1_L11V w11 65962 First 1P 50 _1p2t T=50_P=40

Electrical data-By Pad Pair Test No.
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Results: 47um Dual Row Inline — Electrical by Die

47DRI-1_L11V_wf11_65962 First 1P &50_1p2t _T=50_P=40
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Results: 47um Dual Row Inline — Cpk Placement

f Mechanical Capability Data

Passivation Opening

e 1 47um Dual Row In-Line Design First 1-Pa
: Scrub
BREION Direction
Y-Cpk for Various Pad Lengths OQuter Inner \
PL=Passivation Length 66.00] 76.00 84.00]  86.00 66.00] 76.00]  84.00]  86.00
SL=Average Scrub Length (PR ScrubY Size) 16.92 16.92 16.92 16.92 16.92 16.92 16.92 16.92
TE=Awverage Scrub Target Error [Top-Bot| / 2 2.95 295 2.96 2.96 2.48 2.47 Z2.48 Z2.48
$Ds =5td Dev of Scrub Length 4.14 4.14 4.14 4.14 4.14 4.14 4.14 4.14
SDe=Std Dev of Target Error 2.31 2.35 2.39 2.40 1.93 1.95 1.98 1.98
I Cr=(PLi2-SL/2 TEY(3*(SQRT(SDs %+ SD1e2) 1.52 1.86 2.13 2.20 1.61 1.97 2.26 2.33
Y Cp=(PL-SL)/{6*{SORT(SDs."+SD*))) 1.73 207 2.4 2.41 1.79 2.15 2.44 251

X-Cpk for Various Pad Widths

PW=Passivation Width 40.00 44.00 40.00 44.00
SW=Average Scrub Width (PR Scrub X Size) 11.15 11.15 11.15 11.15
TE=Awverage Scrub Target Error |Left-Right| / 2 227 2.28 1.94 1.95
S5D:y~=5td Dev of Scrub Width 1.69 1.65 1.65 1.65
SD7e=5td Dev of Target Error 1.6 1.88 1.44 1.44
I X Cpy=(PW/2-SW/2. TE)/(3*(SORT(SD gy’ +SDre?))) 1.63 1.89 1.90 2.20
X Cp=(PW-SW)/(E*(SQORT{SDsw’ +SDre))) 1.93 2.19 2.20 2.50
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Results: 47um Dual Row Inline — Scrub Depth

DRI17-1 6 Passes Double Touch 60
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Conclusion Observations:

Based on the FMTC evaluations, only the best
cantilever probe card suppliers are able to meet
our requirements and support expansion into
“Fine Pitch — Dual Row — High Pad Count” and
the “Ultra Fine Pitch” probe requirements.

Traditional Cantilever Probe has finally moved
Probe Capability back to being ahead of
Wirebond Capability .... but only slightly!,

.... S0 don’t relax yet!

Bill Williams, Freescale FMTC Probe Mgr
Freescale Semiconductor
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Thanks for your Attention!

??7 Questions ?7?

freescale

semiconductor

You can contact me at:

Bill Williams, Freescale FMTC

1300 N. Alma School Road, Chandler, AZ 85224
480-814-3992 email: bill.m.williams@freescale.com



