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Manual, Semiautomatic,
and Fully Automatic Die

and Wafer Inspection

SemiProbe wafer inspection system (WIS) examines,
locates and identifies defects created during wafer
manufacturing, probing, bumping, dicingorgeneral
handling. This provides microelectronic device
manufacturers with accurate, timely quality
assurance and processinformation. The WIS has single
sided and double sided wafer mappingcapabilitiesand
canimproveefficiency, reduce manufacturingcosts,

increaseyieldsandshorten time to market.

All WIS systems are designed based on SemiProbe’s
patented adaptive architecture. Unlike traditional
inspection systems, all foundation modules- bases,
stages, chucks, microscope mounts, microscope
movements, optics, manipulators and more - are
interchangeable, which makes the WIS the consummate

solution for many differentapplicationsand budgets. This

unique modular design enables customers to acquire
inspection capabilities that precisely match their
requirements.
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More importantly, as the environment or

inspection conditions change, the WIS can
easily be field- upgradedtomeetnewdemands.
Withthis design philosophy, WIScustomershave
timeandcostsavingsovertraditionalinspection
systems because they do not need to invest in a new
platformwhen wafersize, levels of automation, or

inspection requirements change.

All SemiProbe semiautomatic and fully automatic
systems operate on the powerful PILOT control
software suite, designed employing the same
adaptive architecture philosophy as the WIS
hardware. PILOT is modular, intuitive and easy
to learn. Additional control modules for added
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features and accessories can be implemented without C++,andVisual Basic toaccommodate manualor
changestothecorecontrolsoftware. Commonfunctions automatics inspection applications. Communications
suchas2 pointalignmentare wizard-based for easy may be made using RS-232, GPIB or TCP/IP enabling
operation - evenfortheoccasionaluser. Forsetupor thesystemtobeeitheracontrolleroraslaveinan
occasional users, the software can be bypassed and total integrated solution.

control moved to a local joystick. Acomplete line of accessoriesis available for WIS

This powerful client/server-based software allows users includinginkers, CCTV systemsand muchmore.
toquickly and easily communicate with theinspection
system. Full driver libraries are available for LabView,

INSPECTION APPLICATIONS

The SemiProbe WIS macro defect inspection systems offer a range of options and capabilities for detecting process
damage, contamination, or flawsinthecircuitpattern. Andthe WiSisfieldupgradable toadd new capabilitiesasyour
needschange, including next generation process requirements. Defect size tobe detectedis based upon the optical
systemselected. Some of the defectsthe WIS canidentifyinclude:

Probe Mark Defects: Failure of adevice in test can be due to poor, nonexistent, or excessive probe contact. Missing or
excessive probe contact can cause abad die to pass or agood die to fail.

Inking Verification: While many process lines exclusively rely on wafer maps, othersstillink bad die asinsurance so they
do not make it into the final packaging operation.

Physical Defects: Missing or damaged components can be easily identified prior to expensive secondary operations.
These physical defects can be identified and classified visually or automatically using our pattern recognition program.

Backside Defect Inspection: With many devices, processing is currently being done on both sides of the wafer. The
WISiscapable of backside inspection through stretch frame for singulated die onframe. Onsingle sided product,
backsideinspectioncanhelpdetermineif damage hasbeencaused bycontamination ormaterialhandling. Thisis
sometimes done priortolithography to prevent focus orexposure problems and minimize stress pointsand hot spots that
can precipitate wafer breakage and device failure.

Through-Silicon VIA (TSV) TSV: technology stacks two or more chips vertically. Vias through the silicon substrates
replace edge wiring to create an electrical connection between the circuit elements on each chip. TSV dramatically
increases the functionality of the deviceinaverysmall footprintandatareduced cost. Inspection of the TSVsarecritical
forensuring the performance of the 3D ICs and the profitability of the overall manufacturing process. A small 3% via
failureacross theentirewafercan potentially returna0%yield. Because of the sheer number of viasand the potential for
damage, physical testing is not appropriate. The WIS has unique capabilities for testing TSVs.

Bump Inspection: Priortobonding, itisimportant fordevice manufacturersusingadvanced packaging technologies to
ensure that all bumps are present and properly shaped, positioned and sized to meet planarity specifications.

Saw & Edge Inspection: Saw damage to devices and edge defects can be identified prior to expensive packaging
operationsusing the WIS.
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WAFER INSPECTION SYSTEMS ;

WIS Manual Inspection with automated stage

TheWISoffers3levelsof systemautomationtomeetyourspecificneeds. ThesimplestsystemistheWIS manually
loaded/semiautomatic run/manually inspected. The operator manually loads the devices for test and performs an
alignment using the PILOT control software wizard. Wafer ID information is manually recorded in the system. The
operator manuallyinspects thedie for defects as the machine stepsacrossawafer map at programmable variable speed.
Whenadefectis discovered, the operatorstops scanningandindicates that the dieisbad. Fault reasons may be recorded
inthe wafer map and a color assigned to each failure mode, providing an easy-to-view graphical representation of the
results indicating the failure modes identified.

ThisWISenables the operatorto test wafers, diced die onstretch frame orsingulated die inawaffle pack. Itisideally
suited for double sided testing of singulated die on stretch frame. In this mode, the PILOT control software enables the
operator tostart with backside inspection. All defective die are marked on the wafer map. When the waferis moved to
the front side forinspection, identified bad die on the back are already indicated as bad die. If inking is being done, bad
dieindicatedduringbacksideinspection will beautomaticallyinked asthe systemstepstothatdieonthefrontside

inspection. Optical packages may be selected to provide the magnification and field of view required for the inspection.

WIS Semiautomatic (SA) inspection systems

Semiautomaticsystemscanbeloadedwithfullwafers, dicedwafersonstretchframe, fragments, ordieinawaffle pack.
Withthe SAversion, the operator presses astart button and the system completes an automatic 2-point alignment, scans
thewaferand generatesaunique wafer map for that part. The specificcoordinatesof eachdiearerecordedin
thewafermap. Thesystemthenstepsthruthe wafermapinspectingeachdieusing thepatternrecognitionsystem. The
engineer doing the inspection setup tells the system what the die are supposed to look like and assigns a comparison
percentage. Anynonconformingdiearerecordedonthewafermap. Inkingcanbe doneif desired.

Becauseof variancesin thestretch frame film, automatedsystemsaredifficult touse doing back sideinspection. The
WIS is unique in its ability to test broken or partial wafers. With more devices being fabricated on thin wafers, the
probability of waferbreakageincreases. Theoperatorcangenerateaunique mapandinspect thesebroken

fragments saving many of the devices on the broken wafer.

WIS Fully Automatic (FA) inspection systems

Fully Automaticsystemsmustbeconfiguredeitherforwafersorstretchframe. However, stretch frames maybe usedfor
diced wafers, fragments, thinned wafers, or full wafers if they are first mounted onto stretch frame. Once initiated, the
system loadsthewaferorframe, completesa2-pointalignment, stepsthewafer, inspectseachdieandbinsthem
appropriately. When awaferorframeisfinished, itis returnedto the cassette and the next wafer or frameis loaded
without operator intervention.

Thissystemisideal for high volume high throughput operation. The test engineeris able toset the parametersfordie
binning as well as teach the system the image of the die to be tested. Communications with a test floor network will
enable QC process managers tosee real time results.
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OPTIONS & ACCESSORIES

Optics

SuitableforStereoZoom, Compound, A-ZoomorZoom tube optical packagesbaseduponthe levelof magnificationandfield
of viewrequired.

Vibrationlsolation

Because inspection is often done at high magnification and because high speed operation generates vibration, a vibration
isolation system is often required. Both tabletop and table vibration isolation are available.

Signal Tower

Toindicate thestatusof thesystem, asignal towercanbeinstalled. Software controls the parametersfor lightsignal
indications. Inlargeroperations, ithelps thefloor managerat aglancesee thatallsystemsarein operation.

Software - SemiProbe PILOT WIS

SemiProbe PILOT WISsoftwareisagraphic-basedcontrolsystemthat useswizardsforinitiatingandcontrolling theinspection
station while minimizing operator error and speeding time to data. The powerful PILOT wafer map program provides the ability
torecorddevice positional data, lot andwafer ID, pass/fail, failure mode and dosoinagraphical presentation that can show
anentirewaferorasmallenlargedsection. Wafermapdataiseasilyexported tootherequipmentinavarietyofformats.

Inking Option

The WIS uses Xandex industry standard inkers and cartridges. The inker control box is designed to control 2 inkers so that
the system can ink a predetermined number of die behind while traveling in either direction.

UNIQUE SEMIPROBE CAPABILITIES

Probe & Inspect with the same system

Because the WISseriesis based on the Probe System for Life(PS4L) patented adaptive, modular architecture, itiseasy to
add modules that allow simultaneous probing and inspection capabilities with a single system.

What is the difference between a Probe Station and a Wafer Inspection Station?

While there are many similarities and common components, the probe station has additional capabilities not
needed on the inspection station. The biggest difference - Inspection stations do not have Z stages. Zmovement
isnot requiredbecause theinspectionprocessdoesn’t contact and break contact with probes. Platens for
manipulatorsarealsonot required soamuch simpler platen for inkersis utilized.

Remote Inspection

Today, many semiconductor companies have separate manufacturing and test facilities or partners in remote locations.
ThePILOT WISsoftware, configuredwiththeintegral TCP/IP networkinterface, can provide accurate, timelyvirtual
inspection. The WISwillscan awafer, recording pictures of every die. The pictures canthenbe senttoanother location
where they canbe loaded along with amap of the wafer, inspected and binned accordingly. The mapsare then returned
to the production site where the wafers can then be inked based on the binned wafer map. This capability eliminates
theneedtosend wafersandinspectionequipment toaremote location while facilitating the use of offsite labor for

inspection, resulting in substantial time, scheduling and cost savings.
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