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Increasing number of 1/0O pins

Increasing number of power and ground pins
Smaller pad pitches

Smaller probe diameter

V oltages decreasing

Current increasing

Power is exponentially increasing

Keep thetotal cost of ownership for the probe
hardware down and guarantee a high probe card
performance all thetimel!!
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— Can be caused by bump material between needles = shorts
between adjacent probes

— CresIncreases due to sticky bump material on the needle tip
= more current goes through other clean probes with low Cyes

— MLC-Cies increases due to pad wear out = more current goes
through other clean probes with low Cyes
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— Asymmetrical power distribution in the power and ground grid
due to wafer manufacturing process issues

‘ All this can cause

burned probes
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— Burned probes change their mechanical shape over time due to
the applied mechanical force from the prober-chuck when getting
In touch with the wafer — high current heats up the probe and the
applied contact force can deform the needle
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— Probe head planarity is avery good indicator = mechanical and
electrical performance of the probesis proportional to the overall
probe head planarity

Measure the planarity for all signal, power and ground needles off-
line at the probe card check station

Measure the planarity for all signal pins at every lot start at the
prober-tester system = probe card on-line process control

\

Do replace probes in the probe head if they are out of the
planarity spec-window !!!

PREVENTIVE PROBE CARD MAINTENANCE
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— Mechanical wear-out problem over time
— Re-plating MLC Gold contacts = reduces ML C-Cres
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MLC-Gold pad -
mechanical wear-out
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— Probe backside lapping => increases contact area=> reduces ML C-
CreS

o

Before-L apping After-Lapping
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Probe tip cleaning / lapping = reduces Cres
Probe tip cleaning on-line at the prober and off-line

Before-Cleaning After-Cleaning
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— Preventive probe card maintenance improves the performance and
life of the probe hardware

Impact Maintenance Methods
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Signal Pin Continuity Tests - OPENS/ SHORTS
»  Abort testing when fail

Power-Ground Continuity Test
»>  Abort testing when fall

Power-Supply Shorts Test — current monitoring
»>  Abort testing when fall

Device - Power-Up-Static Test — power up the part at alow voltage,

run a pattern and stop = measure static current
»  Abort testing when fail

Current Clamp Alarms — monitor the power supply current while

testing the part for each test executed
»>  Abort testing when fail — exceeding a defined current limit

Southwest Test Workshop 2002 dide 13 JensKober - AMD




— Efficient system to keep track of all relevant probe card parameters
and maintenance events

. touchdown count

. mai ntenance events - ML C re-plating, replacing probes
X-Y aignment parameters
overall planarity
Probe card relevant operation parameters
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Tag attached to probe card RF-Micro-Tag with mounting kit
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Defined limits for all probe card parameters for each probe card
type

— Tracking of maintenance events

Probecard Manager, Version 005 alpha

Probecard Manager, Version 005 _alpha
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Probe card real time status information available

All datawill get loaded into a database = trends and charts can be
used to monitor probe card performance => Statistical Probe Card

Process Control possible!!!

Probe Card Manager, Yersion 1.2 Probe Card Manager, Version 1.2
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