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ILD — 100® Pad Loading Device

CMP pads have rough surfaces in the range of tens of microns

consisting of asperities which compress easily under loads

typically

used in CMP processes. Since CMP involves contact between th e wafer

and the surface of the pad information regarding the distrib
asperity heights at CMP-relevant loads is critical in devel
conditioning processes and even abrasive-based slurries.

ution of pad
oping pads,

20 = 5=F * + o,
Araca’s new incremental loading device is a contact method u sed for
quantifying the distribution of pad asperity heights under compression.
The instrument measures the vertical displacement of the su rface of a

pad to sudden incremental loads at equal time intervals.

Adjustable for cyclic loading, the ILD — 100 ® can also measur e the
mechanical response of the pad surface to sudden loading and

unloading events similar to the loading cycles of a fixed are a of the pad
surface as it passes under a wafer during CMP. Mechanical res ponses
that can be quantified include: (1) elastic and plastic comp ression, (2)
creep, (3) elastic rebound, (4) creep recovery, and (5) plas tic
deformation, all of which are critical in characterizing an d comparing
pad materials, and in designing pads with desired surface properties .




Specification

Manufacturer Araca Incorporated
Applied Load 0.239to 4.239 Ib (heavier loads are al  so possible)
Sensor Two capacitance probes and drivers for sample

displacements of up to 100 and or up to 500 m

Temperature Control

Heated by tape heaters
Monitored by fine wire thermocouples

Controlled and maintained by two separate temperatu
controllers

re

Temperature Range

Room temperature up to 50 C

Parameters Recorded

Sample ID

Sampling Rate (Hz)

Pre-load Time Incremental Loading (s)
Single Load Time for Incremental Loading (s)
Incremental Load 1 through Load 4 (Ibf)
Pre-load Time for Cyclic Loading (s)

Cyclic Load Time (s)

Cyclic Unload Time (s)

Number of Cycles

Cyclic Load (Ibf)

Data Capture vs. Time
(capture frequency of up

to 2,000 Hz; display freq.

=1Hz)

Distance between the probe & optical flat ( m)
Voltage (V)

Basic Data Analysis

Graph of Surface Displacement ( m) vs. Time (s)
Graph of Load (Ibf) vs. Time (s)

Advanced Data Analysis
for Incremental Loading

Graph of Pressure Ratio (p1/p2) vs. Elastic-Plastic
Displacement ( m)

Pad Abruptness Parameter ()
Correlation Coefficient (R 2)

Control, Monitoring and

Notebook computer

Analysis Omega temperature controller
13” 257 30 inch (incremental loading device)
WxLxH 18~ 31~ 10 inch (control, signal generation, acquisition

and analysis system)

Software and Graphical User Interface

The ILD — 100 ® software is written in LabVIEW version 8.2.1 an  d used
for data acquisition and analysis. The software provides a m ain menu
that contains two programs: data acquisition and data analy sis.
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