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Overview

Vx-MP Technology Key Features and
Components

Probe Design Considerations
Key Performance Parameters

Probe to Probe No-interference
Confidence at Aggressive Bump Pitches

Roadmaps
Summary
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VXx-MP Technology Key Features

 Combines Flexibility of MEMS probes
Installed in customer-specified x-y
locations
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VXx-MP Technology Key Features

* Probes are fabricated utilizing 3-D
photolithography-metal plating technigues

— Probe tip — “skate” shape/material provides
ideal contactor

— Probe body material  ~ § “§ § \ b
provides optimal ¢ ¢ L LA
spring action ot
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VX-MP Technology Key
Components
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VXx-MP Probe Design Key

Features
e Tip base prowdes stable target for prober
alignment R, & f




Vx-MP Key Performance

Features
e VX-MP Probe Action

Patented
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Vx-MP Mechanical Performance

e VX-MP Probe Scrub Motion
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VX-MP Electrical Performance

 Performance on Eutectic Flip-Chip Solder Balls, 400mA current prior
to each measurement, 50 um Deflection

e 2500 TD, On-line clean cycle every 250 TD

Normalized Data 20um Y Offset

CRES Valu

ct Resistance Change, Ohm

7 845 1063 1181 1288 1417 1535 1653 1771 1888 2007 2125 2243 236"

S O 1 119 237 355 473 591 709 &2

11T

\ W WO 2500 TD - Test Every TD
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VX-MP Electrical Performance

Post 100k Touch Down Performance on 130um pitch on Copper @
50 um Deflection [ Capability Analysis

Specification Value Porticn % Actual
w| = Distributions Lower Spec Limit 0 Below LSL 0.0000
5 Upper Spec Limit 0.5 Above USL 0.0000
¥ =100k mean_normalized 2 Spec Target : Total Outside 0.0000
£ | ¥ Quantiles ¥ Moments ¥| Overall, Sigma = 0.01903
o
z 100.0% maximum  0.02000 Mean 0.0413172 Capability Index Lower Cl Upper Cl
E 59.5% 0.09000  Std Dev 0.018027 cp 4.380 3.903 4.856
) 97 5% 0.08047  Std Err Mean 0.0014503 CPK 0724 0830 0818
2 s00% 0.06565 upper 95% Mean 0.0442601 _3sflean3s CPH : : :
S | 750% quartie 0.05412 lower95% Mean 00383743 | ' T EEU n:»; 3?32 221:
50.0%  median 0.04284 N 163 L5l 0sL . e - oo Siams Qustty
. 0 vl
25.0% guartile 0.02706 T T T T T T i g
T TarEET 0 2 4 Below LSL 14947 14846516 3672
3 5ag 000824 Above USL 0.0000 0.0000 9.441
IJ.;".-G 0'003:3 Total Outzide 1.4847 14846516 3672
0.0%  minimum 0.00353 EEB”C“T”‘Z ";j?;
Encl .
BE ¥ = Normalized Contact Resistance after 100k TD, One wafer, 162 dieWafer
i3
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=054
Boad
© 0.3
0.2
T 1 T T T 1 T 1T T 1 7od
0 01 02 03 04 05 06 07 08 09 1 .U—_
T T T T T T T T T T T
Normal{0.04132,0.01903) L R e
ne wwarer= e
% % Column 2 O Column 3 % Column 4 < Column 5
T Column & Z Column 7 Column 8 Column & A
0 Column 10 Column 11 # Column 12 = Column 13 Contact ReSIStance Change, Ohm
B Column 14 ® Column 15 = Column 16 + Column 17
* Column 18
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VX-MP Electrical Performance

Post 100k Touch Down Performance on 110um pitch on Copper @
50 um Deflection

‘}[ Capability Analysis

% Actual
0.0000

Portion
Below LSL

Value
0

Specification
Lower Spec Limit

| = Tt
Distributions Upper Spac Limit 05  AboveUSL 0.0000
¥ = Mean_Normalized cres post 100k td on Cu bump 110um pitch 5;30 Target - Total Outside  0.0000
1 5 ¥ Quanles A | Overall, Sigma =0.01106
Capability Index Lower Cl Upper Cl
- c
- £ 100.0% maximum 0.06952 Mean 0.0380541 - g . e
B 99.5% 0.06552  Std Dev 0.0110804 CRK 1147 1011 1983
7 - S o7.5% 0.DES1T  Std Err Maan 0.000EE9 CPM . . :
A n 20.0% D.05481  upper 5% Mean 00357702 : | = CPL 1.147 1.011 1.282
I8 _E 75.0%  quarthe 004381 lower 5% Meon 0036338 I I CRU 13922 12401  15.441
=0.0% medan 003524 M 162 L?L . : . : UEI;L Portion Percent PPN  Sigma Quality
’ 250% quartie 0.03048 ! 3 4 Below LSL 0.0230 2902346 4941
= 10.0% 002538 Above USL 0.0000 0.0000 9441
2.5% 002242 Total Qutzide 0.0280 2502346 4 941
a 1 -2 0.5% D.0MBET BenchmarkZ  Index
I 00%  mimimum 001667 Z Bench 3.441
o | ZLSL 3.441
EKB = Z USL 41.766
Fse * = Overlay Plot - post 100k TD Normalized_Cres, 110um pitch, Cu bump wafer
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VX-MP Electrical Performance

e Contact Resistance Results on Copper
— Cleaning performed prior to each wafer test

CRES VALUE at INTERVAL, OHm
25k 50k 75k 100k

Mean 00190 = 00231 00284  0.0410

Std Dev 0.0046 = 0.0060 = 0.0162  0.0190

99.5% Quantile | 0.0388 0.0418 0.0841 0.0900
100% Max 0.0388 0.0418 0.0841 0.0900

CRES VALUE at INTERVAL, OHm

25k 50k 75k 100k
Mean 0.0390 0.0450 0.0410 0.0380
5td Dev 0.0130 0.0150 0.0110 0.0110
99.5% Quantile  0.0820 0.0780 0.077 0.0700
100% Max 0.0820 0.0780 0.077 0.0700

CPU @ 05USL 348000 | 26.4000 @ 9.6000 5.0000

130um Pitch
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CPU @ 0.5U5L 12.0000 | 99000 | 144000 @ 13.9000

110um Pitch
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VX-MP Electrical Performance

e Effective Inductance

L simulated
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freq (50.00MHz to 3.000GHz)
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VX-MP-  VX-MP-

110 130
PITCH
(km) L (nH) L(nH)
110 1.64 X
130 X 1.32
215 2.1 X
245 X 1.92
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VX-MP Electrical Performance

e CCC based on 10% CF Reduction under Steady State Current
130 um Grid Array pitch Probe

Current Carrying Capability - VX-MP-130
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Vx-MP Mechanical Performance

* Probe to Probe no-interference CPk = 3.6 @ 150 um pitch — for

extreme bump height and scrub variation _ _
Nominal Pitch

" 150 um

| _~Valid for priobe: Vx-MP-150
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VX-MP Tip-Bump Alignment
Process Capability, CPU

e For 130um pitch & 90um nominal bump
CPU= 1.74 Takes into account probe tip
allgnment and scrub motlon

|
Capability Index Lower Cl Upper Cl
CP 1.0: 0.935

0835  1.247
0.354  0.539

(WY R=3*Stdev. Probe Tip location
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VXx-MP Technology Pitch
Capability Roadmap
e VX-MP

Pitch | 150um | 140um [ 130um [ 120 | 110um | 100um | 90um | 80um | 70um | 60um | 50um | 40um |
 « ! ~r ~ ¢ ~ r~ <~ fF - 7 - 1 < 1 ~ ] - [ - |

v = Available Capability
* = Under Development
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Summary/Next Steps

VX-MP technology platform combines accuracy
of MEMS with flexibility of pre-made probes
placed into customer specified x-y locations

Addresses most aggressive wafer bump pitch
roadmaps

Tightly controlled scrub action optimizes
electrical performance

Next step: Larger footprint applications
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