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IBSTRACT

&OR HIGH PRECISION ELECTRICAL PROBING OF NANOMATERIABSARICDEABCHEROVIDES TBHE2  02/"%
,8 SYSTEM WITH LOW THERMAL DRIFT AND A LARGE SCAN RANGE FOR VIERATIONIRREEHRBVORK 20W OF
PROBING TRANSISTORS OF NM TECHNOLOGY NODE AND BEYOND IS SHOWN IN THIS NOTE

“42/$5#4"]. A 4IP OREPARATION

$UE TO THE EVER SHRINKING SIZE AND INCREASING COM
PLEXITY OF MODERN INTEGRATED CIRCUITS THE REQUIREME
FOR FAILURE ANALYSIS BECOME MORE AND MORE AMBITIOU
IDDRESSING THIS ISSUE THE 3l- PROJECT AN INNOVA
TION PROJECT OF LEADING EUROPEAN CHIP AND EQUIPME
MANUFACTURERS WAS STARTED IN TO ACCELERATE TH
DEVELOPMENT OF FAILURE ANALYSIS TOOLS CAPABLE OF
DLING THE DEMANDS OF CURRENT AND FUTURE TECHNOLOQ |
7ITHIN THIS PROJECT 3MARICT "MB( EXPANDED THE EX
ISTING-I2 02/"% WITH THE AIM TO BECOME THE STABLE
RELIABLE AND PRECISE NANOPROBER FOR ALL FUTURE TECH

NOLOGIES TO COME 4HE RESUL3-IS TBE"% ,8 A B 4IP -OUNTING
VERSATILE CLOSED LOOP POSITIONING SYSTEM WITH AN AC
TEMPERATURE CONTROL AND AN EXTENDED SCAN RANGE 4
SYSTEM CAN BE EASILY INSERTED AND REMOVED INTO A HIG
RESOLUTION SCANNING ELECTRON MICROSCOPE 3%- DUE
THE UNIQUE ZERO FORCE CONNECBOR 8E% 1S 7
DESIGNED TO ALLOW VERY SHORT WORKING DISTANCES WI
THE 3%- TO IMPROVE THE IMAGING QUALITY AT LOW ACCE
ERATION VOLTAGES 40 PROBE NM TRANSISTOR NODES Gt

WITH SOUCIENTLY GOOD IMAGING QUALITY AT LOW ACCELE
ATION VOLTAGES AND LOW ELECTRON CURRENT DENSITIES TO
ALLOW IMAGING OF SUCH SENSITIVE MATERIALS C 3AMPLE -OUNTING

02/

OREPARATION PRIOR TO THE PROBHESSTART OF THE
WORROW IS THE PREPARATION OF TUNGSTEN TIPS CAPAB
OF CONTACTING THE NANOMETER SIZED TRANSISTOR PADS
CAN EITHER BUY COMMERCIALLY AVAILABLE STANDARD

OR PRODUCE YOU OWN TIPS WITH2THR/'% ETCH

SEE &IG 4HE PRODUCTION STEP TAKES LESS THAN MIN

UTES FOR THE ETCHING AND THE SOLUTION BASED CLEA
OF THREE TIPS "Y CHOOSING ONE OF THENEREEDEH

ING RECIPES YOU CAN EITHER PRODUCE ROBUST TIPS WARICRREPARATION OF TUNGSTEN TIPSUSINGZIRE

LAST MANY PROBING SESSIONS OR YOU CAN PRODUEEMQOBFoMATIC POSITIONING FOR NEEDLE EXCHAMBEIC

2EXIBLE TIPS WHICH ARE LESS AGGRESSIVE TO THR&EWEURG FOR SAMPLE EXCHANGE AND SUBSEQUENT REFERENCI
SURFACHI ANY CASE TBHR2  02/"% ,8 IS DESIGNED TOA REPRODUCIBLE START POSITION REDUCES THE IN AIR TIME IN BET\
MAKE THE TIPS LAST AS LONG AS POSSIBLE WITH THERERIR®EESSIONS

THE UNIQUEAFE APPROAICAH STICK CONTROLLED LANDING

THE LARGE SCAN RANGE AND DUE TO THE ACTIVE POSITION

HOLDING TO AVOID PIEZO CREEP AS IT OCCURS IN OPEN LOOP
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PROBING SYSTEMS ,ONG LASTING TIPS COMBINED WITH THE A 4IP OOSITIONING VIA OOINT #LICK
FACT THAT YOU CAN LOAD SEVERAL SAMPLES UP TO FOUR 3%-

STUBS REDUCES THE AMOUNT OF NECESSARY VENTING CY

CLES OF THE ELECTRON MICROSCOPE AND WITH IT THE DOWN

TIME OF THE SYSTEM 40 REDUCE THE IN AIR TIME IN BE

TWEEN PROBING SESSIONS THE SYSTEM HAS AN AUTOMATIC

POSITIONING FOR EASY NEEDLE AND SAMPLE EXCHANGE AND

SUBSEQUENT REFERENCING TO A REPEATABLE STARTING CONDI

TION

3ETTING UP THE PROBE TIPS SHORT ON AIR TIME
IS ALSO BEMNEIAL TO ACHIEVE A LOW VACUUM LEVEL
WITHIN THE TIME T3HR2  02/"% ,8 REACHES THERMAL
STABILITY APPROXIMATELY ONE HOUR AND IS READY FOR
LOW DRIFT NANOPROBING 4HE VACUUM QUALITY CAN BE
FURTHER IMPROVED BY APPLYING A MILD PLASMA CLEANING
PROCEDURE WHICH ALSO CLEANS THE SAMPLE SURFACE
FROM CARBON ADSORBENTS #ARBON CONTAMINATION OF
THE SAMPLE SURFACE AND ON THE TIPS INCREASES THE
CONTACT RESISTANCE DURING PRORBIDANBIENAND
SHOULD BE AVOIDED 40 REDUCE THE CARBON DEPOSITION
INDUCED BY THE ELECTRON BEAM DURING IMAGING THE
FOLLOWIBK® 02/"% ROUTINE IS RECOMMENDED &IRST
ALL NEEDLES SHOULD BE BROUGHT TOGETHERIWITHIN A
LARGE CIRCLE LOCATED AWAY FROM THE POINT OF INTEREST OF
THE SAMPLE 4HIS CAN BE DONE VERY FAST BY USING THE
POINT CLIGEATURE OF BHE 02/'% 7ITH JUST ONE
MOUSE CLICK ANY TIP CAN BE SELECTED AND WITH A SECOND C "6 MEASUREMENT
CLICK THE TIP CAN BE MOVED TO ANY POINT WITHIN THE 204~
.OW ALL THE TIPS CAN BE BROUGHT TO THE APPROXI! : !
SAME HEIGHT USING THE FOCUS INFORMATION OF Tk ]
ALLOWING THE SAMPLE TO BE BROUGHT UP UNTIL IT
TO THE TIPS %ACH TIP CAN BE BROUGHT INTO C
WITH THE SAMPLE SURFACE BY USING THESAINEKQUI |
APPROAGHOVEMENT PATTERN AND SUBSEQUENTLY L . /
BY A DENED DISTANCE GRV 40 INCREASE THE SPEED ] /
AND THE RELIABILITY OF THIS STEP IT IS RECOMMEN i
USE THB-'2 02/"% ADVANCED PROBE HONEERH
AUTOMATICALLY BRINGS THE TIP CLOSE TO CONTACT |
SAMPLE SURFACE /NCE THE TIPS ARE CLOSE TO Sl L B L
IT IS EASY TO PERFORM THE CROSS CLEANING OF E
BY USING THE PRELNED CROSS CLEANING PROCEDURE
WITHIN THE +EITHLEY  3-5 IFTER THE CLEANING OF

HX-FEATURE ARE POINT CLICK AND IMAGE &DINOVE
o S OU rose i e o e RJEIECEPIC TIPS CONTACTING ATRANSISTOR OF A_NWITECHNO

ROCESEDR6 CURVE OF THE TRANSISTORS DRAIN CONTAC
COLLISION IT IS RECOMMENDED TO CHECK THAT THE WS A AINST GROUND 4HE ELECTRICAL CONTACT BETWE!

AT THE POINT OF INTEREST IS NOT HIGHER COMPARER A 8HAME CONTACT IS STABLE FOR AROUND MINUTES
SURFACE BELOW THE TIPS-12HED2/"% SOFTWARE HAS

ANIMAGE ON MOWHEATURE WHICH AUTOMATICALLY MAKES

AN IMAGE AFTER@INT CLIGKOVEMENT HABNISHED

BUT PAUSES THE IMAGING BEFORE AND AFTERWARDRNMHREBING /NCE A HIGH RESOLUTION IMAGE OF THE

REDUCES THE AMOUNT OF CARBON CONTAMINATIONSANROUND THE POINT OF INTEREST HAS BEEN TAKEN IT

THE ELECTRIC CHARGING OF SENSITIVE MATERIALSISEAINATE POSITION THE TIPS ABOVE THE DESIRED CON

POSITIONING WITHIN THIS IMAGING MODE IS MADE POSBIBLEPOINTS USRM@NT CLICHOVEMENT COMBINED

DUE TO THE CLOSED LOOP ACTIVE POSITION HOLDINMGTEIMAE ON MOVEHE LOWERING OF THE TIPS EXACTLY

MANIPULATORS ONTO THE TRANSISTOR PADS IS POSSIBLE DUE TO THE TRL
Z MOVEMENT OF THE MANIPULATORS IN EXAMPLE OF A

B #ONTACTING

T T

T T T
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T T
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TRANSISTOR CONTACTED BY THREE TIPS IS SHOWNREADGUBTMENT OF ONLY A FEW NANOMEHERSASE OF

40 CHECK WHETHER THE TIP IS IN CONTACT WITH A TRROSIBIEORNM TRANSISTOR TECHNOLOGY A RE ADJUSTMENT
PAD IT IS RECOMMENDED TO USE THB FAESASURE OF THE TIP POSITIONS IS NECESSARY ONLY EVERY MINUTES
MENT OPTION OF THE 3-5 AND LOWER THE TIP UNTIL YOUBGED THE LOW DRIFT RATE OF THE TIPS SEE &IG C

THE DESIRED CONTACT RESISTANCE !N EXAMPLE OF SUCH

AN“6 MEASUREMENT IS SHOWN IN &IGNCASE THE _.129

SAMPLE IS NOTSOIENTLY CLEAN TO GET PROPER ELEC’TgéIC'AL

CONTACT IT IS RECOMMENDED TO IN SITU CLEAN THESALAPPLICATION NODB-THE02/"% ,8 WAS USED

WITH A PLASMA CLEANER OR AN ION GUN CONNECTEEX8RPBE A NM TECHNOLOGY NODE SAMRMAS

3%- WHICH HOWEVER IS NOT PART GQERTHR/"% SHOWN HOW THE CLOSED LOOP POSITIONING ALLOWS THE USI
SYSTEM &ROM THIS POINT PROBING SEVERAL TRANS@PORS|ON THE TIPS TO THE POINT OF INTEREST IN VERY SHO
SIMPLE THE SAMPLE STAGE CAN BE LOWEREDARD TIME AND WITH AS LITTLE ELECTRON BEAM EXPOSURE AS POS
THEPOINT CLIGKOVEMENT COMBINED WIVIAGE ON SIBLE 4HEAFE APPROAGBPVEMENT AND THE LARGE SCAN
MOVECAN BE USED TO POSITION THE SAMPLE STAGERSNGHEWILL REDUCE THE RISK OF DAMAGE TO THE TIPS AND Tt
NEXT TRANSISTOR $UE TO THE VERY LOW THERMALMPERRPRINGE POSITIONING 4HE RESULTING LONGEVITY

< NM MIN AND THE ACTIVE POSITION HOLDING CLE&SEDIE TIPS COMBINED WITH THE ABILITY TO LOAD SEVERA
LOOP THE POSITION OF THE TIPS IS ALMOST UNCHANSAYRNGS GIVES THE POSSIBILITY TO GREATLY IMPROVE TH
LIETING THE SAMPLE AGAIN BYVILL BRING THEM BACRAMPLE THROUGH PUT OLEASE CONTACT US TO GET MORI
CLOSE TO CONTACT WITH THE NEXT TeRERSEFEPEAT INFORMATION ABOUT THE PROBING SYSTEM THE ACCESSORIE
4HE HIGH REPEATABILITY OF THE SAMPLE STAGE WILOREQUAMPLETE SYSTEM INCLUDING AN 3%-
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