HighResolutionElectronBeamLithographySystem(EBL)

S.No

Items

Specifications

GeneralSpecif
ications

a)

b)

Thesystemshouldbecapableofadvancednano-lithographyandnano-
engineeringapplications,includingultra-high-resolutionimaging.

Multi-
LayerLithography:Themachinemustexecutemultilayerlithographywithoverlayaccuracyb
etter than+40nm.

TheMachineshouldbeabletomakegreyscalepatternsoverplanarsubstrates(thickness
~4mm).Itmustbepossibletodefineresiststructurescoatedoverthesesubstrateswithdesired
slopeandperiodicity.

Chamber
and
Stage

a)

b)

d)

g)

XYTravel:Atleast200mmorbettertravelinXandYwith1nmpositionaccuracyatanyworking
distance,SEMmagnificationandwrite-fieldsize.

The stage should be capable of handling an 8-inch substrate, but the writing area can
be4inches.

Closed-
loopstagecontrolledwithalaserinterferometer,i.e.,positioncorrectionfeedbacksignalappli
edtodc-motormaindrivesforfinepositioning withshift-piezo.

ZTravel:30mmtotaltravelinZ,i.e,theworkingdistanceatfullinterferometricControlkinema
tic. Able to mount various samples through the front door and pull-out
stage.universalsampleholderforsmall(pieces1cmindiameterorless)andlarge(4inchesind
iameteror better)sample sizes.

There should be the provision of theta rotation of the stage for angular exposure
andimaging.

CCD Camera and Dry vacuum pump system for oil-free chamber vacuum. Integrated 3-
foldantivibrationplatformwithbothverticalandhorizontalvibrationisolationmechanisms.

The system should be capable of writing stitch-free patterns. It should be capable
offollowing curved paths (especially for the ring-gyro applications) at a constant
speedunder laser control with a beam feedback loop. The system must be capable of
writingcontinuous strip-shaped periodic patterns (For large-area grating applications)
overlargedistanceswithnostitching errors.

Arrangements for grounding of wafers/ masks/ substrates must be provided on
allholderstoavoidchargebuild-up.

Manualload-lockforsamplesupto 100x100mm mustbeprovided.

Electron Gun
and

Beam
OpticsSystem

d)

The system should have a robust electron optical column with Schottky field
emitter,ZrO/Wor equivalent material witha lifeof 5000 hrsor more.

Beamcurrentrange:mustbevariable,5pA-20nA.VariationinBeamcurrentstability:
<0.5%per8hours.VariationinBeampositionstability:<300nmper hour.

Beam energy should be selectable within the
rangeof20eVto30KeV,instepsofl0eVorless.Afullydigitalelectronopticscolum
nmustbeprovided.

Fast electro-static beam blanker, having a rise time of 30 ns or less. The write field
sizeshouldbecontinuouslyvariableandcontrolleddirectlyfromthecomputerwithautomat
ed calibration and selection. The system must auto-compensate field errors
likescaling,rotation,andorthogonally.

Thebeamsizeshouldbe2nmorlowerat20KeVwithabeamcurrent of~150pAat~3mm
working distance and 4 nm at 1 keV with a beam current of ~ 250 pA at ~3 mmworking
distance. Compound electromagnetic-electrostatic immersion lenses must beprovided
forthelowestbeamaberration.




g)

h)

SecondaryElectron(SE)Detectors:ThesystemmusthaveEverhartThornleySEDetector.
withhigh efficiencyin-lens SEDetectorwithenergyselectivein-lens.

Backscattered Electron Detector: In-lens backscattered electron detector with
energyfilteringtechnology;Fullsoftwareintegrationforimagingandmetrologymustbeprov
ided.

Systemshouldbecapableofimagingnon-
conductingspecimenslikephotoresistsetc.,ofproducinghighlyresolved
imagesofSnmorsmallerfeatures.

TheElectrongunshouldhaveanlongetterpumpforcontinuouslymaintaininganultra-
highvacuum(10-8mbarorbetter)inthegunregionsecuredbyapneumaticgunisolationvalve.
The base vacuum in the specimen chamber should be better than 10-®mbar. Propergauges
must be provided as per the system requirement. All vacuum control should bethrough
fullyintegrated automaticsoftwarecontrol.

SystemS
oftware

a)
b)

0)

d)

Thesystemsoftwareshouldbeamulti-usermanagementsystem.

Integrated professional GDS-II editor with large file-handling Capabilities.
Integratedproximityeffectcorrection,postprocessor,resistdevelopmentsimulatorand3Dg
raphicdisplay, Monte Carlo simulation-based parameter determination. A secondary
softwarelicensefor offlinePCdatapreparationmust be provided.

Thesystemmustbeprovidedwithacompatiblelatestversionhigh-performancecomputer
with a high-end state-of-the-art processor (3 GHz or higher) and the
latestWindows/linux based operating system, sufficient numbers of USB ports (Not less
than4) and RAM (not less than 64 GB), 1 TB SSD disk, 1 TB HHD, Two 30-inch Monitors,
DVDRW,Mouse,Keyboardandjoy-stick

Software for generating 3D or grey-scale lithography data, i.e, for holograms and
zoneplates. It should be capable of Importing greyscale TIFF or BMP data files—
secondarysoftwarelicense forofflinedatapreparation.

ThreeLithographyOfflineLicenses mustbeprovided.

PatternGener
ator
andfurtherhar
dware

400MHzorbetterDigitalSignalProcessorcontrolledhigh-
speedpatterngenerationunitwithdynamicscancorrections.

Digital-analogue gain/shift/rotation and control with sub-nm resolution to be
provided.Theminimum dwell timemustbe50nswith an incrementof1 nsorless.

Write-fieldsizecalibrationforopticalgratingpitchcontrolwithinsub-nanometerresolution.

FaradaycupbuiltintothetopofsampleholdersandPicoAmperemeterformeasuringbeam
current.AutomatedHeightSensingmustbeavailable.

Trackball/Joystickforscanningandimageoperations.

Miscellaneous
Specifications

the system must have an Uninterrupted Power Supply (UPS) and a closed-loop
waterchiller. The UPS is to be fully integrated with the software to drive down the
system in acontrolledwayincaseofpowerfailure/criticaltimes.

Anti-Vibration System: Integrated active vibration isolation for the chamber and
columnmustbe provided.

Site Survey (EM noise, acoustic and floor vibration measurements on-site &
computeranalysis of the impact on system performance; supply check)must be done by

thesupplierbeforeinstallation

On-site system installation, qualification & training (5 days training or up to the
usersatisfaction).

Electronbeamlithographystarterkitwithsamplestobeprovided.

ThesystemshouldhaveOnsightfurtherup-gradationpossibilities.




g) The vendor must include a list of at least two successful installations for such High-
Resolution Electron Beam Lithography in India. Vendors must have a direct local
officeinIndia&havetrainedservicepersons forservicesupport.

h) The system should be insured, packaged and shipped by the manufacturer to handle
allpossibleunforeseen situationsarisingduringtransportation.

i) The system should be compatible and comply with class-100 cleanroom
environmentstandards. The system should comply with the Indian standard for
industrial electricalappliances.

j)  Theofferedsystemshallbea‘brandnew’system,andinnocaseshallituseanyrefurbisheditem
inbuilding thesame—vendor toprovideacertificateforthis.

k) The vendor must provide a detailed description of the measurement procedure of
theabovespecification,notably1l.c,1.dand1.e.

1) Thevendorshouldspecifytheprerequisitesfortheinstallationvisitwellbeforeinstallingthes
ystem.

m) The cost of an annual maintenance contract and emergency technical support that
mayinvolve an engineer being on-site within a stipulated period should be quoted in
thecommercial bid and addressed in the technical bid. The availability of trained
engineersin Indiafor servicingthe systemwillbepreferredandshouldbedescribedin
thetechnicalbid.

n) On all systems, a set of essential tools required -a non-standard screw or spanner
headrequiredforroutinetoolmaintenanceshould beprovidedforregularmaintenance.

0) Systemshouldbecapableofonlinediagnostics remotelyincaseofproblems.
p) Threeyearsonsiteunconditionalcomprehensivewarrantyaftersuccessfulinstallations.An

nual maintenance charges for seven years after completion of three years
warrantyperiodmustbeincludedandspecified in thequotation.

Note: All the manufacturers from India and the global market are invited.

A meeting for Expression of Interest in hybrid mode is schedule as per the details
mentioned below:

Date : 22" May, 2023 at 10.00 A.M. onwards in hybrid mode.

Venue: Room No. 1, Technology Block, CSIR-CSIO, Chandigarh

LINK

https://teams.microsoft.com/l/meetup-
join/19%3ameeting_ZTE1Njc3MzItYjimYiOOM2QyLThhMWEtNTNIODMwNDQzZmNI%40thread.
v2/0?context=%7b%22Tid%22%3a%22b867f20e-8a9c-4603-b5ab-
39¢3840dfb64%22%2c %220id %22%3a%2237de66e€9-924f-4eb7-ad 1d-0c49a56d0492%22%7d
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Basic Details
Organisation Chain Council of Scientific and Industrial Research||CSIO Chandigarh||Purchase-CSIO-CSIR
Tender Reference

CSI0/3(2)2023-Pur

Number

Tender ID 2023_CSIR_709762_1

Tender Type EOI Form of contract Supply
Tender Category Goods No. of Covers 2
Payment Mode Not Applicable IBSOI:;UI“ Currency Allowed For No

Is Multi Currency N

Allowed For Fee °

Cover Details, No. Of Covers - 2

Cover No Cover Document Type Description

Expression of Interest for
procurement of Electron
1 Fee/PreQual/Technical .pdf Beam Lithography
tentative specification
enclosed

Expression of Interest for
procurement of Electron
Xls Beam Lithography
tentative specification
enclosed

Expression of Interest for
procurement of Electron

2 Finance Xls Beam Lithography
tentative specification
enclosed

Tender Fee Details, [Total Fee in ¥ * - 0.00] EMD Fee Details

Tender Fee in ¥ 0.00 EMD Amount in ¥ 0.00 EMD Exemption NA

Fee Payable To NA Fee Payable At INA Allowed

Tender Fee NA EMD Fee Type NA EMD Percentage NA

Exemption Allowed EMD Payable To NA EMD Payable At NA

Work /Item(s)

Title Expression of Interest for procurement of EBL-3(2)2023

Work Description Expression of Interest for procurement of Electron Beam Lithography tentative specification enclosed

Pre Qualification Please refer Tender documents.

Details

Tender Value in X Product Category Laboratory |[Sub category NA

and
scientific
equipment
Contract Type Tender Bid Validity(Days) 90 Period Of Work(Days) |45
Location Purchase Section CSIR-  |Pincode 160030 Pre Bid Meeting Place |Room No. 1
CSIO Sector 30 Technology
Chandigarh Block CSIR-
CSIO
Chandigarh
Pre Bid Meeting CSIR-CSIO Sector 30 Pre Bid Meeting Date 22-May- |Bid Opening Place Purchase
Address Chandigarh For online 2023 Section CSIR--
meeting please see link in 10:00 AM CSIO Sector 30
specifications Chandigarh
Critical Dates
Publish Date 03-May-2023 03:00 PM Bid Opening Date 01-Jun-2023 03:30 PM
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Document Download / Sale Start
Date

03-May-2023 03:00 PM

Document Download / Sale End 31-May-2023 03:00 PM
Date

Clarification Start Date

03-May-2023 03:00 PM

Clarification End Date 18-May-2023 03:00 PM

Bid Submission Start Date

03-May-2023 03:00 PM

Bid Submission End Date 31-May-2023 03:00 PM

Tender Documents

NIT
Document S.No|Document Name

Description (in KB)

Document Size

1 Tendernotice_1.pdf

Expression of Interest for procurement of Electron 309.84
Beam Lithography tentative specification enclosed )

Work Item

Documents
S.No|Document Type

Document Name Description (in KB)

Document Size

1 Tender Documents

Specs322023.pdf

Expression of Interest for
procurement of Electron Beam

Lithography tentative 309.84
specification enclosed

Tender Inviting Authority

Name Controller of Stores and Purcahse

Address The Director CSIR-CSIO Sector 30 Chandigarh

Tender Creator Details

Created By Mohinder Kumar

Designation COospP

Created Date 03-May-2023 02:30 PM




