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CeLADON T72 Series ProBe CARDS

The Celadon T72 series parametric probe card was designed to maximize the
greatest possible probing area, die size and number of sites in a standard
4.5” probe card holder. The T72 series supports long term compact multi-site
wafer level reliability tests up to 300°C where conventional reliability data

is needed quickly, eliminating parts packaging delays and stress on parts

during packaging while maintaining a wafer performance map. A wafer

performance map is needed when correlating packaged part tests and on-
wafer tests. Relative to losses in the cable and switching, the leakage losses

and errors introduced by this high performance card are nearly transparent

in most applications. Designed to introduce minimal leakage over the widest
temperature ranges, the T72 series delivers performance with a design matched

to the most advanced parametric and small reliability analysis systems available.

M Typical reliability applications: EM, NBTI, HCl and TDDB
M Celadon’s T72 series is available in three product versions

= High temp non-low leakage (HT) — value based design for high temperature
applications such as Electromigration

= Low leakage (LL) — designed to deliver fast settling time and a low leakage
solution

= T72SP —designed to hold a Mezzanine board on top of the probe card to
add circuitry for matching networks, device
stabilization and custom circuitry
The T72 series increases test efficiency on small
wafers with a minimal number of WLR testers,
smaller rack and stack test matrices and probers. All
three versions provide extreme operation over the
widest temperature ranges while retaining crash
resistant properties and low thermal expansion

characteristics.

WWW.CELADONSYSTEMS.COM



C@L@QQ@H%SERI@&{%O%CARDSO o

O O 000000000 OOOOOOC
elefofel” e o cieie OWFC D'COMC'C OO0 O O™O 0000 ¢
ofel oferc 800 000 000000000 600 00 6 60 00

PERFORMANCE CHARACTERISTICS

The following graph displays an example of leakage versus
temperature. This product normally has less leakage than
the device being tested. The next graph shows leakage

vs. time to demonstrate how fast the product settles in
fempto amps per volt. If one volt is applied, the T72 version
will settle to well under the specified 5 fempto amps in

10 seconds. The fast settling time combined with low test
voltages allows rapid measurement sequences for fast die-
to-die moves. The fast settling time is also used on fast NBTI
measurements where the failure mode occurs in less than 1
second and the probe card has to settle very fast. The issue
is how fast can you get an accurate measurement and then
look for a parameter that changes during the 1st second.
The typical settling time for a one volt change is 1.2 fempto
amps in 10 seconds at +25°C.
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The graph demonstrates how the probe card responds to

a 0to5volt steppingin 0.1 volt increments. A parameter
analyzer typically has a programmed step size. A delay time
at each measurement point must be added to account

for card settling performance. If the time delay time is too
short, then there will be an error due to high settling leakage
current. Quality guarded cables and switching matrices are
often used to reduce settling time. If the settling time is too
long, test throughput decreases. As an example, if you sweep
too fast or don’t have enough delay time, it would prevent
you from seeing the true ID off current in a sub threshold
measurement. High performance probe cards are used to
obtain an accurate Fowlar Nordheim plot that is unaffected
by probe card settling current. The settling time fora 5
fempto amp measurement would be 0.5 seconds for 0.1

volt step size. For a 1 pico amp measurement, settling time
would be 0.1 seconds for 0.1 volt step size. For an unguarded
probe, low-performance probe card measuring 1 pico amp,
you would allow 5 seconds for a 0.1 volt step size and with
surface leakage, it might never settle down to 1 pico amp per
volt.

Leakage Current VS Test Time
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The graph displays an example of leakage versus time for
the T72LL version to show how fast the product settles and
low current performance at room and high temperatures.
The fast settling time combined with low test voltages
allows rapid measurement sequences for fast die-to-die
moves.
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MICROSCOPE CONSIDERATIONS

The T72 series is also designed to be used with microscopes
that move over the entire 72 mm x-y range to be probed. It
will work with either upward-looking cameras or downward-
looking cameras. Magnification levels for downward-looking
microscopes should be from 20X to 50X

ATMOSPHERE CONSIDERATIONS

The T72 series is designed to work in an inert atmosphere
such as a nitrogen-filled probe enclosure or Faraday cage to
prevent pad oxidation at temperatures above 300°C. The inert
atmosphere enables humidity control which will allow for low
current measurements. Lifetime predictions may be effected
by atmospheric test conditions so a controlled atmosphere is
beneficial. It is a requirement for probing bare copper.

EXPANSION VS. PAD SIZE

The design goal was to keep site-to-site expansion very closely
matched to the pads on the wafer. The maximum expansion
difference between the probe card and silicon wafer depends
on which construction style is used for the probe card. For
other materials, please contact the factory for pad sizes below
100 microns. The expansion difference is defined from the
center of the probing area to very outside corner as follows*.

WIRING OPTIONS

To reduce the number of connectors, the T72 series may be
designed to have sources, drains, emitters or collectors wired
in common. The disadvantage of common wiring—it may
limit what tests and monitoring can be performed on certain
devices. It is suggested that Quasi- Kelvin wiring, two wires to
each probe or connector, be considered for accuracy reasons.
Wafer level reliability predictions will be improved by a more
accurate measurement. Celadon suggests that you check with
the vendor of the wafer level reliability system to see which
wiring technique is required. If performing different types

of reliability tests with different test boards, a patch panel is
suggested to reduce cost and complexity.

TOUCH DOWN SENSORS

Most analytical probers that do not have height-profiling,
upward-looking cameras will require a sensor in each corner
of a wafer to verify when touch down occurs. Touch down
sensors are used to aid in planarization and set the Z height
at each temperature. It is recommended that you order four
touch down sensors with the T72 series card and purchase a
touch down sensor indicator box. Before using this product,
verify or calibrate chuck planarity at temperature, platen
planarity and probe card planarity.

ELECTRICAL CHARACTERISTICS (T72LL VERSION):
M Leakage <5 fA/Volt from -65°C to 125°C at 10 seconds

M Leakage <20 fA/Volt from 125°C to 200°C at 10 seconds
M Leakage < 1 pA/Volt from 200°C to 300°C at 10 seconds

DELTA TEMPERATURE DESIGN CERAMIC EXPANSION MINIMUM PAD SIZE
RANGE — SILICON EXPANSION
300°C Button in controlled 20 microns 65 micron square
expansion metal
200°C 72 mm square Ceramic 35 microns 80 micron square
300°C 72 mm square Ceramic 50 microns 100 micron square

*Smaller Pad sizes can be used if the distance from the center of the wafer to the furthest edge of the pad is decreased or the

temperature range is decreased.
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PROBE CONTACT

Visit our web site at www.celadonsystems.com
for a full animation.
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2. Probe in normal contact
with the wafer.

1. Probe before contact.

8 e
g e \
— _ \

3. Probe card crash,
the probe flexes up into
the protective slot.

4. Probe back in normal
contact with the wafer.

MECHANICAL CHARACTERISTICS:

B Maximum Number of Probes: 160

M Tip Radius Available: 0.0125 mm (standard); 0.0063 mm;
0.025 mm; others available

M Shape: Polished round, flat available

B Minimum Pitch: 60 microns (probes from both sides
—interlaced)

B Minimum Die-to-Die Spacing: Layout dependent

M Probe Material: Tungsten Rhenium (standard) (WRe);
Beryllium Copper; other materials available

M X-Y Accuracy: +/-9 microns (standard); +/-5 microns
available upon request, measured from alignment marks on
tile.

M Z Accuracy: +/-9 microns; +/-5 microns available upon
request

M Z Probe Tip Variation Over Entire Probe Card : +/-12 microns
over 72,000 microns

M Z Probe Tip Variation Over a Single Site: +/-8 microns over
25,000 microns

B Wafer Test Operating Temperature Range: -65°C to 300°C;
400°C with high temperature option

M Probe Card Storage Temperature Range: -65°C to 150°C
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M Coverage Areas: 72 mm square
M Size without Pigtail: 160 mm x 114 mm x (15—25) mm

SUGGESTED OPTIONS:

M Cable Harness for the Keithley 707 and Agilent E5250 opt
001 matrix. 25-three lug triax plug connectors, 3.0 meters
ultra-high-performance, low-noise, low-leakage triax cables,
26-pin microcoax connector, and one ground pin.

M Cable Harness for Various Testers — Celadon makes a
number of interface cables to go from specific reliability
testers or pin jack systems to each probe card or light tight
enclosure. There are a number of standard cables available
on our website with many different connector options.

M Light Tight Enclosure (Octagon) and Cable Manifold — This
is the ultimate high performance top enclosure. It forms
a light tight enclosure which fits over the platen, modular
adapter and probe card. Built out of conductive plated
metal, it forms a top portion of a Faraday cage. Recent tests
have indicated a very significant reduction in stray noise and
improvement in low leakage performance in noisy areas.
Since the tiles use coax with guard on the outside, this
forms the shield required for noise reduction. This product
is usually equipped with a connector manifold to provide
cable strain relief, protect the probe card and provide an
orderly place for cable interface. The product relies on
prober positive pressure for humidity control. The goal is to
create a mini atmosphere for the probe card to control wafer
oxidization and humidity control.

M Celadon Modular Adapter™ —This is the ultimate high-
performance rigid high-Z-force probe card holder. It has
three-point planarization with a set of personality rings
available for the prober it will be used on. Two versions
are available. One version is for autoprobers and one is for
analytical probers. Two sizes are available (200 mm and 300
mm). The product is designed with many interchangeable
personality plates to allow it to hold 4.5” Celadon cards such
astheT72, VersaTile™ or other types of probe cards that
need rotation, high Z force, high thermal stability for small
pad probing and precise easy planarization.

M Pin Scramblers —This product is similar to a manual switch
matrix. It is designed to allow manual configuration
changes by installing jumpers between the test system
and probe card. It is designed to have minimal electrical
disturbance. It replaces a switch matrix and does take time
to switch between tests.
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