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TOPIC AREAS
Pad Opening/Scrul Capanility.

Scrub Window: Model

i Scrub Window: Measurement

Scrub Window: Simulation

Derived Process Factors Signatures
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SCRUB WINDOW MODEL

Process Eactors:

Card, System, Set-up, \Wafer
Best Elt Proebe to Pad

XY Alignment

Z Plananty, Lateral Scrul Prefile
(length;, width, angle)

Window = Composite ofi all Scrul Boxes
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Scrun Window: Measurement
Parameters

Setup and Prnt
Sample

Measure Gap
Passivation Edge to
Scrub Box

Maximize the Gap
Minimize the

N 0 00 4
Variation A
4

Determine the Best
=i

tall Semiconductor 10/1.2/97




Scrub Window: Measurement

vt |

VV\* Xr

XI \
YR

Pad Opening = Gaps_Dist +£Scrub. Box Compesite
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SCRUB WINDOW MEASUREMENT CASES

Pad Bounded! (Die, Water) all factors

Unboeunded (Metall\Wafer) card, system

factors
Note: prehe tip toe everhang will'noet be

detected, except against passivation
edge
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Pad Bounded Scrub

Scrub

Gaps Measurement Method
Centroids Measurement Method
Best Fit Plane (X,y)
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Unbounded Scrub - Metal Wafer

‘\ xd X2
%3 | | 2
i Y
\ —
= 0n—"—
L @__Q———O——‘ O card theta

Select a Scrub Centroid Reference o
Best Fit Scrub Locations to Pad Ring
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SCRUB WINDOW SIMULATION

Relationship of Prebe VMiechanics o
Pad Scrub

ldentification of parameters
Whichi afifect the end-result proefile
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PREPT ELEMEHNTS
TYFE WU

) 1
W 1

7 =
7%

DIET=0.336164
KE =—0.280707

Y® =0.035432
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« Radiuszed Tip, 2 mil Q=D
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ANSYE
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10:02:48
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DMX =0 6L 6E-02
SMN =—=0.149E-08
St =0 A UEE=GD
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DIST=0.0028

K =0.1&785
YE  =—0.051365
=}, 14 UE=(}&
0. 270E=07
0. 343E=-06
0.583E-08
0. E35E-DE
0.108E-05
Dl 33E=0S
DL 1STE=DS
0.182E-05

0. Z206E=05

1%Cw Lateral Scruk (Probe Wipe Dir), 2 mil Over-Driwve Condition
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D GLOBAL
DMX =0.636E=05
=—(0.150E-06

R
] ' i’ —
=0 E e 2E=05

0.1a785
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Al=-1%Cu Lateral Scrub (Probe Wire Dir), Radiused Tip,
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DERIVED PROCESS FACTOR VALUES

Comparative and Quantitative
Analyses per Factor
Capahility: = Spec/Actual
= pad_op/scriub. Wind_composite
=pad_op/(pad_op-2xgap._mean
+3XProc_sigma)
Proc_sigma = sgrt (sumi sgrs factorsig)
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EXAMPLE:

Proc_sig = +- sgrt(card_sig2 + prbr_sig2 + opr_sig2)

Proc_sig = +-sgrt(4**2 + 2.1**2 + 33**2)

Proc _sig = 5.6/, 3 proc_sigma = 16.8 microns

Gap._mean = 10/microns

Capability = 67 / (67- (2x10) + 16.8) = 1.05
[For' 80 micron pad pitich - 13 micron pass_space

tall Semiconductor 10/1.2/97

15



5/21/93 Probe-to-Pad Alignment Process

e
Fishbone Alignment

Material Worker
Wafer Process Manual Skills
4.0 1.0

-—-th' I:l:h

i Die Placement

Probe-to-Pad
Alignment

Wafer Theta
Auto Align
el ‘EFlrﬂ Die Tip XY
St
XY Supptng
Lateral Scrub Action Lateral Scrab Action
\— Planarization

Machine Tools

P System P Card

3.0 2.0




5/21/93 Probe-to-Pad Alignment Process
L
Manual Set Up
Factors
Factor Process el B Pl Sympiom Cormrective
Tolerancs Mlethod Action

1.1 Theta < 0.50mil, 2z = LOAC, TOBC >1/Bthpad  Adjust
Gard Rotation o 12 um Yiop, 0elt Gap “Liss
match die = J0mdeg “m#ﬂ Zoom"
oriamtaton ol ..’l

1.2 XY Cantering, = 0.50mil, 12um  Xielt, Xright Yiop, »1/Bth pad  Adjust
Probe Tip-to-Fad Yhot Gap deflta “Use




5/21/93 Probe-to-Pad Alignment Process

#
Manual Set Up - Card
Theta 1.1
Incorrect Theta Alignment 7t
..II 4 //
Mid Left Mid Right
Incorrect Theta Alignment
Y
I AR

Correct XY Centering and Theta Alignment

l @ QI




5/21/93 Probe-to-Pad Alignment Process

¢

Manual Set Up
1/8th Theta Misalign

UL UR

IThetn Angle i
—

—




5/21/93 Probe-to-Pad Alignment Process

¢

2.0 Probe Card
Factors

Facior Procass i TR O ST Cormecthme
Tolsrmncs Action
21 XY Aligrenens
2.1.1 Tip-Targs - 1.0 mal Target W Sorub Fsr 5pa oud Repaaiion
B10.019 Checkpoint Tips
+= 0,25 mil
Z.1.2 Arriy RagEsranon holiar- . 3 Rdmry Tipa cad Vandor m-
b rrvesii PRt per bl
= -1
22 Tip Plardizstion = 0.5 il Pacar, Chascipaind, Vww random  Feplanarize
F10.018 Moyl I oo gy
T e scrube
2.3 Probes Mount Epaxy b Wi gL e IrvimrTraesnt Astond
twmai, BCF mesasurs ;l.-.r#l
24 Tip P PTC photos
24,1 Claaniiness i lelce. FTRCTOBCODS High CF, Swaly'sand
- rotsghytT Sand
2.4.3 Circl Complete
Broia Fplacs Tip
25 Soub Action 81008
25,1 Tip Length Adin-hitgs T rricroamasber Sheort Feptacs 1ip
2.5.2 Tip Ange Min-ha XYZ Mo = 4 deg Aeposition
2 5.3 Beam Length _
Z.5.4 Baam Angie = 4 dag Flerporsgion




5/21/93 Probe-to-Pad Alignment Process

*

Probe Card XY
Alignment

Tip-to-Pad Alignment
Tip-to-Tip 2.1




5/21/93 Probe-to-Pad Alignment Process

#

Probe Card XY

Alignment
- Tip Array Registration 2.1.2

210 Mils

< 209.75 fail




Probe-to-Pad Alignment Process

L 4

Tip Characteristics

7
o

2.5.1 Tip Length
"Short"




5/21/93 Probe-to-Pad Alignment Process

¢

Probe System Factors
3.1 Wafer Theta - Auto Align

Frsbe.
Syuren

ﬁ:tﬂ



5/21/93 Probe-to-Pad Alignment Process

*

Probe System Factors
3.2 XY Shift




5/21/93

Probe-to-Pad Alignment Process

Probe System Factors

¢

Factor Process Ty Symptom Comective
Tolerance it Action
J0TIR #—Flﬂ.m‘ Same’ Thaadl’ or Scrub As babow
12 macrons maschad paad offsets
tatal Start-of-Scrub X, f
ZndieaTenl, Gap Delta
_ﬁlﬁiﬂ-]

3.1 Auto Align <05mid 12um  Same' fxed or Scrub Fiatrain target
Water <+-0005deg. maiched pad offsats re-cal camera
Theata Start-of-Scrub ¥ both X and ra-cal Bght

Gap Delta across ¥
wafar row oF X Gap
Dalta
3.2 XY Shift « 4= 0.5 mill, Star-of-Scrub Gap X Shift Cetset XY satup
12 um Unitormity Down Y Shift PM EG
water Col.




5/21/93 Probe-to-Pad Alignment Process

T Th ;-n-.—ppqﬂm LD o

]

Scrub Mark Symptom
Defect: Figures a,b.cd Mormal: Figures efg
o Scrub length less than 1/4 pad width as in o Scrub length equal or greater than 1/4 pad
figures B, C width
o Scrub width less than 1/4 nominal pass width _
as in figure D o Scrub width nominal as illustrated
Scrub depth icle peak slkimming as i
Y e i =i o Scrub depth nominal with streak-in to pad

metal as illostrated



THiB Prober Diagonal Dice X-Left and Right Gaps Measurements
from Lot #J003-38-11, 15, 20 (3 wafers 1B upper left pad)

) ,_...__\ e

i

E Y ‘K—Luft Gaps.. X-RAight Gaps

- ﬁ?é Wafer #11 Wafer #15 Wafer #20 Wafer #11 | Wafer 15| Wafer #20

2 B

o BT N N ) B

= I a

% i S L.
3323 i ittt ittrrriititing
13181 5 SRS RS E SRR RS EE

Subgroup for Wafer ID's and Die Locations

Out of Control Subgroups (RULE) 4(-1) 5(-2) 8(=1) 7(-58) 8(-3) 9(-3) 10(-2)
11 (-2) 12(-1) 13 (-8) 14(-3) 15(-3) 16(-3) 17(-1) 1B8(-1) 19(-8B) 22(1) 23(2)
24(1) 26(3) 27(3) 28(3) 29(1) 30(1) 31(5) 32(3) 33(3) 34(1) 35(1) 38(1)
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