Notice Inviting Quotation (E-Procurement mode)

DI B AT B B GIAT (3-WHe HiS)

INDIAN INSTITUTE OF TECHNOLOGY DELHI
YR NNt g fRwh
HAUZ KHAS, NEW DELHI-110016
gro @, TS fawett -110016
Dated/ faHies : 28/09/2025

Open Tender Notice No. / FaT Y&ITd ffaer Ga=T 5a=: IITD/PHY (SP-5416)/2026

Indian Institute of Technology Delhi is in the process of purchasing following item(s) as per details as given as
under.

517 Steye 3iith Cerlarsil faeedl M Hal ®1 @liG ! Ufshdl # 8|

Details of the item Molecular Beam Epitaxy (MBE) System
3{TgcH Pl fdaror pitaxy ( )5
Earnest Money Deposit to be submitted | NIL. However, bidders are required to submit ‘Bid Security
YT SH DR & frg ST MRy Undertaking’ in lieu of EMD (Annexure-IX)
Warranty
S 3 Years
Performance security o
FysaTe GRa 3% of Contract value
Delivery Schedule 10 Months

Tender  Documents may be  downloaded from  Central Public  Procurement  Portal
http://eprocure.gov.in/eprocure/app . Aspiring Bidders who have not enrolled / registered in e-procurement
should enroll / register before participating through the website http://eprocure.gov.in/eprocure/app . The portal
enrolment is free of cost. Bidders are advised to go through instructions provided at ‘Instructions for online Bid
Submission’.

fAfder TwaeY Fa AEaeH® WG Uied hitp:/eprocure.gov.in/eprocure/app I SI3AIE & Adhd g s-WeRde o
Uolihd el 811 a1l 353 SIaiardisdl dl da9Tse hitp://eprocure.gov.in/eprocure/app & HIETH I HIT o J Ugd Uoiaul
HRAT AT T AHIB JUd § Sieiararsi &) Tare < ot 8 f 'aiiemg sieh & fore fAder v i mu A & mem 9
S &1 qaTg of oY I Tenderers can access tender documents on the website (For searching in the NIC site, kindly
go to Tender Search option and type ‘IIT’. Thereafter, Click on “GO” button to view all IIT Delhi tenders).
Select the appropriate tender and fill them with all relevant information and submit the completed tender
document online on the website http://eprocure.gov.in/eprocure/app as per the schedule given in the next page.

fAfaermdl deurge R Ffder cwaas B IuAT FR THhd § (TRl Orge & Wi & fou, Fuan fRfaer Wi fawe 3R
'R IS TISY H | ISP a1g, T Srgaimse! fowt Ffdarstt & ¢an & faw " §eq | fade 1) Iugad Ffder &1 9a+
B Sﬁ?ﬁﬂlﬁmﬂjﬂﬁ J R 3R JeRe R http://eprocure.gov.in/eprocure/app TR X1 FTdcT GETdW SHi-elsH
SHT B3 | AT U§ H T T HRAHH & S8R

No manual bids will be accepted. All quotation (both Technical and Financial should be submitted in the E-
procurement portal).

D3 Bg3rd dict WWHR Tel o1 St | it HReA (@d-iet 3k faxhia g & §-TiaaRAe Uida & ST ST 9Ted)
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SCHEDULE

Name of Organization

Indian Institute of Technology Delhi

Tender Type Global
(Open/Limited/EOI/Auction/Single/Global)

Tender Category (Services/Goods/works) Goods

Type/Form of Contract (Work/Supply/ Auction/ | Supply
Service/ Buy/ Empanelment/ Sell)

Product Category (Civil Works/Electrical Others

Works/Fleet Management/ Computer Systems)

Source of Fund (Institute/Project)

Project Code: RM 00241

Is Multi Currency Allowed

YES

Date of Issue/Publishing

28/09/2026 (17:00 Hrs)

Document Download/Sale Start Date

28/09/2026 (17:00 Hrs)

Document Download/Sale End Date

26/10/2026 (15:00 Hrs)

Date for Pre-Bid Conference

Venue of Pre-Bid Conference

Last Date and Time for Uploading of Bids

26/10/2026 (15:00 Hrs)

Date and Time of Opening of Technical Bids

27/10/2026 (15:00 Hrs)

Tender Fee

Rs. NIL /- (For Tender Fee)
(To be paid through RTGS/NEFT. IIT Delhi Bank details are
as under:

Name of the Bank A/C  : IITD Revenue Account

SBI A/C No. : 10773572622

Name of the Bank : State Bank of India, IIT Delhi,
Hauz Khas, New Delhi-110016

IFSC Code : SBIN0001077

MICR Code : 110002156

Swift No. : SBININBB547

(This is mandatory that UTR Number is provided in the on-
line quotation/bid. (Kindly refer to the UTR Column of the
Declaration Sheet at Annexure-I1)

No. of Covers (1/2/3/4)

02

Bid Validity days (180/120/90/60/30)

180 days (From last date of opening of tender)

Address for Communication

Prof. Santanu Manna

CARE,

IIT Delhi, Hauz Khas, New Delhi-110016
Contact No. 01126591029
Email Address mannasan(@ee.iitd.ac.in

Chairman Purchase Committee
(Buyer Member)




Instructions for Online Bid Submission/ TS el fe) & fore A=

As per the directives of Department of Expenditure, this tender document has been published on the Central
Public Procurement Portal (URL:http://eprocure.gov.in/eprocure/app). The bidders are required to submit soft
copies of their bids electronically on the CPP Portal, using valid Digital Signature Certificates. The instructions
given below are meant to assist the bidders in registering on the CPP Portal, prepare their bids in accordance
with the requirements and submitting their bids online on the CPP Portal.

g faymm & A & ouR, @ Ffder e dd udee umur Odd (GIRUd: hitp:
//eprocure.gov. 1n/eprocure/app)WmmW%lm&ﬁ D! O ST SXaT&R THTU U ST SUTNT h’d U
it Uidd R Solee - 9 3 amﬁaﬁﬁﬁﬁwu%mwmw%;ﬁdﬁuﬁawmﬁwmﬁ%%q
ffrardmdiel & Temd B33 & forg 12 g T i &7 Aaae 2, Wi 0ide W sraxaediet & SguR oo St AR
B 3R AU Sferat Az ST  HR

More information useful for submitting online bids on the CPP Portal may be obtained at:

3 THHRT Wit tidd R siarg Sifert oA 4 & fog IuaRh 8) It 8:

http://eprocure.gov.in/eprocure/app

REGISTRATION

1) Bidders are required to enroll on the e-Procurement module of the Central Public Procurement Portal
(URL:http://eprocure.gov.in/eprocure/app) by clicking on the link “Click here to Enroll”. Enrolment
on the CPP Portal is free of charge.

Srcliardref &1 =Hiw- & e a8l fdas 1 e R fads e dcd ufeis WRRHC Uicd (G3RUT:  http:

//eprocure.gov.in/eprocure/app) & 3-NEIRHC AW TR Hll HRAT STID g1 it uida R A 7 RJeh
g

2) As part of the enrolment process, the bidders will be required to choose a unique username and assign
a password for their accounts.

AT UfehaT & U & &0 H, SIcierdish &I 3o \id & fore ueh sifgcdia Sudivasat =1 g1 g1 3R T Urias
U AT g

3) Bidders are advised to register their valid email address and mobile numbers as part of the registration
process. These would be used for any communication from the CPP Portal.

Sciterareft & garg < St § for siiemxor ufshan & UM & T § SUA1 Y SHA UdT 3R Nagd e Usiidd Hi |
2 B ITANT W aida § et ot Tar & forg foman s |

4) Upon enrolment, the bidders will be required to register their valid Digital Signature Certificate (Class
IT or Class III Certificates with signing key usage) issued by any Certifying Authority recognized by
CCA India (e.g. Sify / TCS / nCode / eMudhra etc.), with their profile.

TG W, SicHardrsl oI YT Sfedm gRT AR WK fdhd! THTIM UTe 0 gRT SIRT fohT 71T 319+ 71 fefoled
TXATER THTOT O (e fgaiia a1 shef 111 THT0T O & W1y He@qul SUaNT R §XIeR H-) &I a<adhdl arn (o
fqwt/ ey / Tdls / 3-4a1 911fe) |, 3% NHhIEd & iy

5) Only one valid DSC should be registered by a bidder. Please note that the bidders are responsible to
ensure that they do not lend their DSCs to others which may lead to misuse.

Fad U A ST U Scitardl gRI Usiidd g1 a1fiet | Huan & ¢ & Ffdgredt a8 ghfa o= & fou
RreR € b 3 3o v & R &) IUR 781 3d & Orgd gouanT 8 e 2|
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6)

Bidder then logs in to the site through the secured log-in by entering their user ID / password and the
password of the DSC / eToken.

Frcitard fOFR 3o gor SHES}/ Urad SR STt/ 381 & URIaS Bl gl b RIS AT-3 & W1 o WIse
IR AT 39 FaT 5

SEARCHING FOR TENDER DOCUMENTS/ fAfaer gxarasit & forg @ieHr

1)

2)

3)

There are various search options built in the CPP Portal, to facilitate bidders to search active tenders by
several parameters. These parameters could include Tender ID, organization name, location, date,
value, etc. There is also an option of advanced search for tenders, wherein the bidders may combine a
number of search parameters such as organization name, form of contract, location, date, other
keywords etc. to search for a tender published on the CPP Portal.

Hdiidt aida & fAfa faftm @ie fipea , a1f Sciieransi & o3 Auds! ¥ Iiky Pfdee O 9% | 37 Audst #
fAfaer emEal, e &1 AW, wiF, fafd, geu onfe wnfia 8 wd 81 FAfaerstt & faw Iad Wi &1 e fawe 1 g,
T Sicliarar s AT B SIS Tohd & o TS BT A, Y B -IF, W, Wi tida R wefrd fAfaer o
WIS & forw arta, g wias S|

Once the bidders have selected the tenders they are interested in, they may download the required
documents / tender schedules. These tenders can be moved to the respective ‘My Tenders’ folder. This
would enable the CPP Portal to intimate the bidders through SMS / e-mail in case there is any
corrigendum issued to the tender document.

Srcfierarstt 7 T TR Ffden g § foraw 3 3R T €, 3@ 9 saxgs gwdel / FAfael srisH Seds #R
Iara g1 A FAfaeme B ffaeret wieeR # @ 518 off Tl 81 399 Wi aide ! Aciierarstt & tquHy / -7
 Tregd ¥ Jfrd o S wepan &, afe; Afaer s § #18 gig okl 6 78 31

The bidder should make a note of the unique Tender ID assigned to each tender, in case they want to
obtain any clarification / help from the Helpdesk.

Sicfiardr &) Tde fRfaer o Py sifgda Ffder et &1 Fie a9 =1k, 3R 3 RUST A HIS WHIHRUT /
Tl Ut -1 18d & |

PREPARATION OF BIDS / dieft (fs) &t darst

1)

2)

3)

Bidder should take into account any corrigendum published on the tender document before submitting
their bids.

SIATGId B U=t Siferal ST 3 ¥ ugd Afdar gxdiasl W Ui fasdt Hf i &1 eaH o 3@ 9rfgu|

Please go through the tender advertisement and the tender document carefully to understand the
documents required to be submitted as part of the bid. Please note the number of covers in which the
bid documents have to be submitted, the number of documents - including the names and content of
each of the document that need to be submitted. Any deviations from these may lead to rejection of the
bid.

FHUAT et & YT & T H o1 fHT oM arel gxarden & JHg & forg Ffaer fagmm ok fRfaer sxans o @

W | HUAT I 3! BT WA R e ¢ o B St cxardet ST HRAT 8, SXATdS] B! WRe - o Udd gt &
I 3R IR M €, 5 IRdd a1 B! Il g1 378 O Bis it faaer aicht o SRABR B b1 3

Bidder, in advance, should get ready the bid documents to be submitted as indicated in the tender

document / schedule and generally, they can be in PDF / XLS / RAR / DWF formats. Bid documents
may be scanned with 100 dpi with black and white option.

Srcfierar, 3w o, fAfder cearas / S & 918 SHUR TRgd B4 & AT sielt S¥arael daR &A1 d1ied 3R 31
AR R, d PEU® / TaUauy / 3RUSR / Se&yUh WUl § 81 Tohd g | Siel gxarasil &1 100 ST & Iy
FId 3R Ghe fade b T o T g1
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4)

To avoid the time and effort required in uploading the same set of standard documents which are
required to be submitted as a part of every bid, a provision of uploading such standard documents (e.g.
PAN card copy, annual reports, auditor certificates etc.) has been provided to the bidders. Bidders can
use “My Space” area available to them to upload such documents. These documents may be directly
submitted from the “My Space” area while submitting a bid, and need not be uploaded again and again.
This will lead to a reduction in the time required for bid submission process.

AP SXIaol & U &l V¢ Dl 3UIS B b [T Sawgd Iy 3R T I 921 F o off e dielt & UM &
FY T TH A F AT 31920 §, T HHS S0 3UaS B BT Tae™ (S O B8 it aiftfer Raid, arar
lerss THTOT O 31fe) ) Sielieransit &Y ueH foar T g1 T¥ xSl ol SUdis R & forg sielidd! 39 o
JUAS] "TRT W & BT ITAN B Tobd & | el STHT Hd THT T SIS 1Y TR W &7 F AT fhu o1 Iebd
&, 3R 32 IR-IR TS HA B TR Ta] § 3T Sell ST Uishar & oy sra<aes qra 8§ Ht S|

SUBMISSION OF BIDS/ ateft (fS) &1 501 H31

1)

2)

3)

4)

5)

Bidder should log into the site well in advance for bid submission so that he/she upload the bid in time
1.e. on or before the bid submission time. Bidder will be responsible for any delay due to other issues.

Sicitarar &I dicl IRgfd & AT 3t aRg ¥ A8 WR ANT 37 HRA1 AU dlids a8 9T W alell Ualis R g Al
fOAR Sl IR R o HY | Ugdl | 379 Hal & HRUT fobadt oft &8 & forg siedteran forier g

The bidder has to digitally sign and upload the required bid documents one by one as indicated in the
tender document.

Scfierar &1 FAfaer gxdras 7 3T 3FUR Uh-Uh &R JHTaRIH Sid gedidel &I fSied gweR 3R AUdS &
g

Bidder has to select the payment option as “on-line” to pay the tender fee / EMD as applicable and enter
details of the instrument. Whenever, EMD / Tender fees is sought, bidders need to pay the tender fee
and EMD separately on-line through RTGS (Refer to Schedule, Page No.2).

Sciterdr &I Afder Yeh / STHSt B YTdH & AT e a1 & ®U § YITdH fddbed g1 8T 3R ITHRUT 6
faaRur got e BT o o, SuASt/ e Yo o A @) S B, Sciierarnstt  TeX Yeb 3R STHS 3ra-
T ARSI &b T I 3T AT W Y B B ATl Biil & (S, O 7 .2 )1

A standard BoQ format has been provided with the tender document to be filled by all the bidders.
Bidders are requested to note that they should necessarily submit their financial bids in the format
provided and no other format is acceptable. Bidders are required to download the BoQ file, open it and
complete the white colored (unprotected) cells with their respective financial quotes and other details
(such as name of the bidder). No other cells should be changed. Once the details have been completed,
the bidder should save it and submit it online, without changing the filename. If the BoQ file is found
to be modified by the bidder, the bid will be rejected.

T AF® BoQ U=y &1 It Siciierarsit gRT #RA & for fAfder qxaes uer fovar man 1 sicfierdrsit o 59 a1d
BT S T IIMRY b I8 3axges IRy # 30+ faxfiar sl S vt a1feT 3iR 18 30 IRy Wi et g
Ficfiepdfaf BT BoQ B13d &I SIS B, 3 Tiad 3R 3T Jafdd [t Igu1 3R 3/ faavur (S iefiard
HTAM) & Y Jhe TN (SRRIFE) HIRGTS B IR BT 3MIRTD ¢ 1 DIt 3 FHef Tt dgal ST Afu|
TP IR fIaR0 R 8 SH R, SAelerdr & 38 oo 8N 3R 39 R SHT SR 8, 991 W1ge 914 sea
g BOQ WIgel &1 siciiardr gRT Jifid favar mar g, o sielt &l @iiiel & faar sie|

The server time (which is displayed on the bidders’ dashboard) will be considered as the standard time
for referencing the deadlines for submission of the bids by the bidders, opening of bids etc. The bidders
should follow this time during bid submission.



6)

7)

8)

9)

R P I (SN dciarrsdt & Sxals W UGRid g g) sdlaais gRT Siferdl 1 @iaq & fow wwg @ 1
Geffd A & oI I 999 & =0 & 91 S| Sieierdrsi & @IeT S | Siciarrsi & aie! IRgd &< &
R 39 IHY &1 UTa BT Iy

All the documents being submitted by the bidders would be encrypted using PKI encryption techniques
to ensure the secrecy of the data. The data entered cannot be viewed by unauthorized persons until the
time of bid opening. The confidentiality of the bids is maintained using the secured Socket Layer 128
bit encryption technology. Data storage encryption of sensitive fields is done.

Sictiararstt gRT TRgd Tt gxaas Uiheils TRPRA ddb-id! &1 SUINT B T=hy o S o Ser &t
Tofadr R 8 T | oS T MU 3eT Bl 3FfIpd el gRT Sell Wa & THT deb 8t 3T ST Jobell B
Ffert ot Mo-gdT S YRR Al daR 128 fie TRrRM da-ie &1 TN &R 39T SIIdT 5 | Fae-=id &=t &
ST TUeU U fba ST 31

The uploaded tender documents become readable only after the tender opening by the authorized bid
openers.

3uers foby T Rfder adras daet 3iftigd stefiardn grRT Ffder @idd & dre 81 U1 8 9ad 8 |

Upon the successful and timely submission of bids, the portal will give a successful bid submission
message & a bid summary will be displayed with the bid no. and the date & time of submission of the
bid with all other relevant details.

SR P T 3R FHY W STH 811 R, UIed Ueh Aol alel! TRdd B T TS SN 3R Teh Sci JRIT el TReT
& 1Y e Rfd fasar S| 3R o it Ui faRun & Ay Sl URd R B AR SR T |

Kindly add scanned PDF of all relevant documents in a single PDF file of compliance sheet.

FHUT I U DI T NISIUE Brgd H gt urifiies gxarael & W feg 1 didhue & s |

ASSISTANCE TO BIDDERS / Siciigrarsii &I Jgradr

1)

2)

Any queries relating to the tender document and the terms and conditions contained therein should be
addressed to the Tender Inviting Authority for a tender or the relevant contact person indicated in the
tender.

ffdeT axaraet § Teifia ®is o vy SR o Mfgd Foml SR <idf &f ffdar s wieur 1 Mfaer & forg ar
fAfder & aftfa grifies Suds safd @ Ganfid fasar s =g
Any queries relating to the process of online bid submission or queries relating to CPP Portal in general

may be directed to the 24x7 CPP Portal Helpdesk. The contact number for the helpdesk is 1800 233
7315.

ST dicht Tgd HRA a1 I § S aida O Sefia usll &1 ufehar 9 Wefta ®is of oy 24x7 ddidt uida
eUSTh R FCRIT 5o ST Udhar 81 seuse & forg Tuds T=m 1800 233 7315 8

General Instructions to the Bidders / aﬁ?ﬂmaﬁ & ﬁlﬂmﬁiﬂ

1))

2)

The tenders will be received online through portal http://eprocure.gov.in/eprocure/app . In the
Technical Bids, the bidders are required to upload all the documents in .pdf format.

ﬁﬁETQ i http://eprocure.gov.in/eprocure/app & qIegH Gﬁ:ﬁﬂétf Ured g?pﬂ qPH-1ep! diferdl ﬁ, CINFGRIEIE
it gardel &1 | FEIU URey § 3Uelts -1 g

Possession of a Valid Class II/III Digital Signature Certificate (DSC) in the form of smart card/e-token
in the company's name is a prerequisite for registration and participating in the bid submission activities
through https://eprocure.gov.in/eprocure/app. Digital Signature Certificates can be obtained from the
authorized certifying agencies, details of which are available in the web site
https://eprocure.gov.in/eprocure/app under the link “Information about DSC”.
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3)

HUH & AT T TE BT / 3-lhd & U H AR T 1/ 111 F$Toree exarer v o (STUeRfl) & Ushiarul & forg
W?I?f% 3R https://eprocure.gov.in/eprocure/ %mm%aﬁ?ﬁmaaﬂﬁaﬁwﬁﬁmﬁﬁ ‘H'I"T@IW%I feforea
BXAIER 0N U SHfergd THTIONT TOIRR & UTed BT ST Fabelt &, oM ¥ STHSR! "SIea™) & aR § g ftid &
dgd dq << hitps://eprocure.gov.in/eprocure/app U 3Uds %‘I

Tenderer are advised to follow the instructions provided in the ‘Instructions to the Tenderer for the e-
submission of the bids online through the Central Public Procurement Portal for e Procurement at
https://eprocure.gov.in/eprocure/app.

ffaareal @1 were <t Sl @ fos o Rfdarer @1 Fdw fay mu 8 aife §-ieikde & fog dea ufsie deride
UI¢d & SIRY https://eprocure.gov.in/eprocure/app TR AR MG SH R T |
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CARE
Indian Institute of Technology
Hauz Khas, New Delhi-110 016

NOTICE INVITING QUOTATIONS

Subject : Molecular Beam Epitaxy (MBE) System

Invitation for Tender Offers

Indian Institute of Technology Delhi invites online Bids (Technical bid and Commercial bid) from eligible and
experienced OEM (Original Equipment Manufacturer) OR OEM Authorized Dealer for supply, installation &
integration of Molecular Beam Epitaxy (MBE) System with (warranty period as stated at page #1 of this
tender) on site comprehensive warranty from the date of receipt of the material as per terms & conditions
specified in the tender document, which is available on CPP Portal http://eprocure.gov.in/eprocure/app

TECHNICAL SPECIFICATION:

Technical Parameters NIQ

Remark

1. Growth chamber

a)

Cylindrical Stainless Steel deposition chamber (304 L/316 L) non-magnetic and vacuum
annealed. Source flanges and flanges for source shutters, and the view ports, and suitable
flanges for other attachments as discussed in the following for growth of I1I-V As and P
system with at least 12 source ports and usable for 3” substrate.

b) Provision for 10 effusion/dopant cells with dual filament configuration where
applicable.

¢) Cracker cells: 2 Nos. (for Phosphorus and Arsenic)

d) The deposition chamber with liquid nitrogen cooling shrouds to isolate all effusion cells
(reduce the crosstalk between high temperature cells).

e) Base pressure better than: <2x10°'° Torr (with water cooled cells); <5x107'! Torr (LN2
cooling)

f) Highly sensitive Bayard-Alpert ion gauge assembly to measure the vacuum pressure
(1x1073 to 1x10°!! Torr). Single or two gauges for different ranges

g) Shutter assembly to all specific cells.

h) Specific view port to see the inside of the chamber during transfer.

1) Max. Substrate temperature up to 1250°C (<£2°C fluctuation across 3” wafer at 600°C)
with PID controller.

j) Motorized sample holder rotation 0-30 rpm.

k) Suitable magnetic rod for easy wafer transfer from Growth chamber to Buffer chamber
and vice-versa. The wafer transfer system shall employ a linear UHV transfer
mechanism, with unidirectional translational motion and without rotational wafer
insertion into the growth chamber

1) Shutter assembly to isolate/cover the substrate heater from effusion cells.

m) In-situ characterization facility comprising a Reflection High-Energy Electron

Diffraction (RHEED) system with an electron gun operating at energies up to 20 keV,
equipped with beam blanking and computer control. The system shall include all
associated electronic control units, high-sensitivity CCD/CMOS camera, fluorescent
screen with viewport and manual shutter, image acquisition hardware, and dedicated
control computer.



http://eprocure.gov.in/eprocure/app

The RHEED analysis software shall be kSA-400 Analytical RHEED or equivalent and
shall be capable of real-time RHEED image acquisition and display, growth-rate
determination from RHEED oscillations, oscillation analysis, lattice-spacing
measurement, surface reconstruction analysis, strain and relaxation monitoring,
image/video archiving, automated data logging, and operation during continuous
substrate rotation. The complete RHEED system shall be fully integrated with the MBE
control software for synchronized operation and data logging.

Optical Pyrometer with suitable detector and optics for non-contact substrate
temperature measurement over a range of at least 450-1250°C, fully integrated with the
MBE control software for real-time temperature display, logging, and process control.
The pyrometer shall be capable of reliable temperature measurement of semiconductor
substrates, including low-temperature growth processes such as LT-GaAs and droplet
epitaxy, as well as high-temperature oxide desorption and I1I-V epitaxial growth.

0)

Residual Gas Analyzer (RGA) and associated software which can detect mass 1-200
AMU. All associated electronic assembly packages should be included with independent
computer.

p)

Molybdenum substrate holder compatible with the sample manipulator for 1x3”, 1x2”,,
2x Y4 of 27, 2x Y4 of 3” and 10 mm x 10 mm. Blank substrate holder should also be
included.

o))

Calibrated Beam Flux Monitor (BFM). BFM gauge must be linear with movement
“in/out” motorized as standard and completely controlled from the control software

1)
s)

At least two viewing ports,
Suitable bake out facilities. Flexible easy mount/dismount tent concept preferred.

t)

Specific heating arrangement (heater and fan) for bake out process with temperature
sensors and backable cables set.

u)

Heating panel/jacket for ion-pump for baking.

v)

Water cooling circuitry for specific components (cryo pump, turbo, cracker cells etc.).

w) Local control and safety interlocked with the UHV measurement system.

1.1

Growth Chamber pumping system

a)

Cryogenic pumping system with convection gauge. Regeneration and decontamination
manifold kit should be included. Minimum pumping speed >3000 1/s

b)

Helium compressor with temperature display & cables. Set of 9m helium flex lines.

c)

A titanium sublimation pump evaporating on to a TSP — zone (> 3 filament) dedicated
liquid nitrogen cryo-panel in close proximity to deposition area.

d)

Turbo Molecular Pump (TMP) with >750 I/s capacity having proper oil free roughing
pump. Vendor can also give a mobile pumping group consisting of Turbo pump (same
capacity) and roughing pump which could be connected to the chamber for pre-vacuum.

lon-pump (speed > 300 I/s for N2)

Appropriate isolation gate valves for pumps and chamber: manual or pneumatic (auto)
control.

UHYV Gate-valve between Growth camber and turbo pump.

Phosphorus recovery system Vendor to quote for complete recovery system for
phosphorus including the Cold Trap between growth chamber and turbo pump suitable
for recovery for white phosphorous. Secondary cold trap and system to allow
transferring white phosphorous from the first to the second cold trap could be a
standalone mobile station or a dismountable station. The system should be complete
with vacuum pumps, cold trap and related valves. Vendor to demonstrate the recovery
of white phosphorus in the factory acceptance test.

)

Dry-bed chemisorption material between turbomolecular and roughing pump, suitable
to neutralize any remaining white phosphorous vapors before they leave the vacuum
system.

2. Buffer/Preparation/OQut-gassing chamber

a)

High sensitivity Bayard-Alpert ion gauge assembly to measure the vacuum pressure
(1x107 to 1x10°!! Torr). Single or two gauges for different ranges

b)

Double shielded chamber with water cooling.

©)

Background vacuum of < 5x10!° Torr.

d)

Outgassing station, capable of substrate heating >1000°C as measured by thermocouple.




e)

Atomic Hydrogen Source for in-situ substrate cleaning and oxide removal. The system
should be either an RF plasma-based atomic hydrogen source or a thermal cracking
atomic hydrogen source, suitable for operation under MBE conditions. The source shall
provide a stable flux of atomic hydrogen for efficient substrate surface preparation,
deoxidation, and contamination removal without causing damage to the substrate
surface. All associated power supplies, gas handling components, safety interlocks,
mounting hardware, and control electronics shall be included. The source shall be fully
integrated with the MBE control software and vacuum system.

Sample transfer options from buffer to Growth chamber and load lock to buffer chamber
with manual isolation gate valve. The wafer transfer system shall employ a linear UHV
transfer mechanism, preferably with unidirectional translational motion and without
rotational wafer insertion into the buffer chamber.

2.1 Buffer Chamber pumping system:

a)

Ton pump (speed not less than 200 I/s for N2) with controller, power supply and cables.

b)

A titanium sublimation pump evaporating on to a TSP — zone (> 3 filaments).

)

Turbo pump having capacity of >260 1/s with controller Qil free rough pump.

d)

Appropriate isolation gate valves throughout, manual or pneumatic (auto) control.

e)

Gate-valve between Buffer camber and turbo pump.

3. Load lock (Loading and unloading chamber)

a)

Turbo pump with minimum pumping speed of 260 1/s with controller Oil free
rough (fore) pump Minimum pressure <1x10~ Torr.

b)

Loading/unloading cradle.

¢)

Minimum 5 positions transfer cassettes with suitable mechanism to bring
samples from load lock to buffer chamber.

Purge the valve with controlled flow of dry nitrogen.

IR heater: heating temperature up to >150 °C

Cold Cathode Gauge to measure the vacuum pressure from Atm. to 1x10”° Torr.

Gate-valve between load-lock camber and turbo pump.

4. MBE sources -Vendor to provide flux isolation shroud geometry to physically block the
high-temperature Aluminum or Gallium flux from bouncing into the neighboring Indium
cell opening. This is required to prevent long-term composition drift

a) Motorized thermal valved phosphorus cracker source with red phosphorus reservoir | 1
capacity >250 cm?, whichever is standard for the quoted MBE growth chamber. The | no.
source shall incorporate a computer-controlled all-metal valve, a white phosphorus
condensation zone, and a cracker zone capable of operation up to at least 1200°C.
Complete with power supplies, controller, water cooling, and software integration. The
source shall support stable operation in both P, and P4 modes. Details of achievable P»/P4
cracking ratios and operating conditions shall be provided by the vendor. The system
should be complete with the Phosphorus recovery system as stated above.

b) Thermal valved Cracker Cell of Capacity >500 cm? for Arsenic. Complete with power | 1
supply. The source shall support stable operation in both As, and Ass modes. Details of | no.
achievable As»/Ass cracking ratios and operating conditions shall be provided by the
vendor.

c) Effusion cells: Capacity >85 cm?, proper design for Ga. Cylindrical PBN crucible with | 2
beam shaping insert, Water cooling and PID regulation channel for each cell no.

d) Standard Effusion Cell: Capacity >85 cm?, proper design for In cylindrical PBN crucible | 2
with beam shaping insert Water cooling and PID regulation channel for each cell no.

e) Effusion cell: Capacity >80 c¢m?, proper design for Al PBN crucible, PID regulation | 2
channel. PBN crucible double wall for Al evaporation no.

f) Dopant cells:

- Silicon (Si) dopant source cell based on direct-current (DC) heated solid-filament | 1
sublimation technology, complete with the appropriate silicon source filament and | no.
associated power supply and controller.

- Carbon (C) dopant source cell based on direct-current (DC) heated solid-filament
sublimation technology, complete with the appropriate carbon source filament and | 1
associated power supply and controller. no.

The dopant cells shall be suitable for precise and reproducible n-type and p-type doping
of III-V semiconductor materials under MBE growth conditions and shall be fully
integrated with the MBE control software.
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g) All the cells should come with the power supplies and cables and water cooling and
shutter assembly and PID regulation. Vendor shall specify the recommended source
material loading capacity (in grams or kilograms) and usable charge corresponding to
each supplied crucible.

Source shutter assembly

Fully automated (motorized/pneumatic) assembly for each source. The system must be
equipped with tantalum blade effusion source shutters mounted on their own
independent port. Shutter motion should be such that risk of particulate material entering
cell mouth is always minimized and should have no vibration upon closing. Source
shutters should be independently actuated and computer controlled. Shutter actuation
time shall be <~0.2 s. The shutter design shall minimize particle generation, shutter-
induced flux transients, and material fallback into the effusion cell.

MBE process control system

Electronic Cabinets for PID controllers, computers power supply, main switch, power
distribution box etc. There must be flexibility on positioning and layout of racks to
enable optimum working space in our laboratory.

The control system shall provide automatic long-term logging of all critical process
parameters including temperatures, pressures, valve positions, shutter positions, water
flow, pump status, source power supply parameters and substrate conditions. The logged
data shall be exportable in an open format and shall include graphical trend visualization
and remote monitoring capabilities

Computer package

Integrated advanced workstation with 27” screen and with operating system and relevant
software to operate MBE processes that shall provide all system state metrics 24/7 such
as pressures, temperature process values, shutter positions, valve positions, actual
current voltage of the DC power supply going to the cell heater including other relevant
system parameters that runs through the PLC system (e.g. cryopump temperature,
bakeout temperature, turbomolecular pumping speed) vacuum system, operation of
shutters, water flow etc.

Computer controlled software packages to monitor and control all growth processes.

Liquid Nitrogen (LN2) Phase Separator and Cryogenic Interfaces

The vendor shall quote for, supply, install, test, and commission a suitable LN2 phase
separator for continuous operation of the I1I-phosphide MBE system.

The vendor shall specify all LN2 utility requirements, including flow rates, operating
pressures, supply and return connections, connector type and size, bayonet specifications,
and other interface requirements.

Independent LN2 supply and return connections with dedicated shut-off valves (where
required) shall be provided for main cryo-panel, phosphorus recovery cold trap, and
pumping well (if applicable) — so that smooth functioning of the MBE is achieved.

The external LN2 storage tank and distribution lines up to the MBE installation site shall
be under the buyer's scope. The cryogenic system shall support reliable 24/7 operation for
safe trapping and recovery of phosphorus species.

Utilities/spares

a) Complete tool kit (including a torque wrench) for maintenance of the MBE
system, different pumps etc.

b) Complete set of gaskets (30 nos. of each type/size of flanges, Silver coated)

¢) Spare filaments (2 nos. each for RGA, RHEED, each ion Gauges)

d) Spare RHEED screen 2 nos. Vacuum sealed for long shelf life.

e) TSP filaments (10 nos.)

f) Complete set of operation manual in English to be given in Print and USB.

g) Necessary baking jackets and heating elements for baking. Baking temperature
and schedule should be completely integrated with the computer control
system software.

h) Lighting of view ports.

i) Closed loop recirculating air-cooled water chiller(s) of adequate capacity for cooling all
water-cooled components of the MBE system, including effusion cells, cracker cells,
cryogenic pump compressor (if applicable), power supplies, and associated electronics,
shall be supplied. Vendor shall specify total cooling load, flow requirements, water
quality requirements, and heat dissipation.
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10. Sources/Manufactures

a) RHEED Gun- Staib, Software: KSA or other reputable supplier

b) RGA: Hiden/SRS/Inficon/Pfeiffer or another reputable supplier

c) Effusion Cells: MBE Komponenten/Riber/Veeco or another reputable supplier

d) Power supply for effusion cells: Lambda/VEECO or another reputable supplier

¢) Temperature controller: Eurotherm or another reputable supplier

f) All gate-valves: VAT or another reputable supplier

g) Cryo pump: CTI Cryogenics or another reputable supplier

h) Turbo Molecular Pump (TMP): Pfeiffer/Varian/Edwards or another reputable

supplier

i) Dry scroll pump: Pfeiffer/ Varian/Edwards or another reputable supplier

11. Growth test performed on-site as part of system acceptance

a)

Check defect density: Deposit 1um thickness of undoped GaAs and InP epitaxy layer
and check surface defect density to be lower than 100 cm™ (size: > 0.5um) over the
wafer area, within 5 mm away from the edge of the wafer.

b)

Check GaAs background doping Grow about 8 to 10 um thick GaAs layer on SI GaAs
(100) substrate and InP substrate to check background doping. The customer may
prepare a Van-der-Pau sample and measure the background doping equal or better
8x10'* cm™ (Van-der-Pauw measurement is performed by IIT Delhi)

d)

e)

Check layer uniformity by XRD measurement: Grow AlAs/GaAs, AlGaAs/GaAs,
superlattice wafer on full GaAs substrate; InGaAs/ AllnAs/ InP superlattice on InP
substrate. Demonstrate the thickness and composition variation across the wafer area,
of better than +/- 1% and +/- 1.5% respectively for both, within Smm away from edge,
determined by X-ray diffraction mapping. Example for proper multiple quantum well
sample structure (XRD and PL measurement to be performed by IIT Delhi).

Check Hall mobility from a 2D electron Gas epi-structure which should give >1 million
cm?/Vs measured at 4 K

Cracker efficiency should be shown

f)

Supplier MUST demonstrate growth system acceptance specifications on the supplied
system (or an equivalent system) prior to shipment.

Other important requirements:

a)

The vendor shall have successfully supplied, installed, and commissioned at least 5
IIl-phosphide MBE systems and at least 20 MBE systems in total during the 5 years
preceding the Tender submission date. Documentary evidence in the form of purchase
orders, completion certificates, commissioning reports, or equivalent supporting
documents shall be provided. The vendor shall also furnish a detailed user reference
list indicating the institution/company name, system type, year of installation, and
contact details of the end user where permissible.

b)

System must be extendable, without modification, to support additional chamber that
can be connected through tabulation containing simple uncomplicated linear transfer
mechanism.

The growth chamber and control system shall permit future installation of at least one
additional source (e.g., Sb cracker source) without modification of the growth chamber.

d)

Qualification of epilayers: Prospective suppliers must provide on-site training for
epitaxial materials growth for at least one week.

e)

Vendor shall provide representative data demonstrating successful growth of InP-based
epitaxial structures on an installed III-phosphide MBE system.

System must be used for adding KSA Bandit or equivalent equipment without any
problems in near future. Proper ports must be kept for that.

g)

It is essential that the scientist(s) delivering the training are expert and fully conversant
with every aspect of machine operation, functionality.

h)

Hard and soft copies of all relevant documentation including operating manual, service
manual etc., run up to epitaxy, source loading, and installation should be provided.

Remote diagnostics: Vendor to provide Internet-based support and
troubleshooting.

)

Warranty: Vendor to provide comprehensive three-year warranty on the complete
system and utilities including the third party items. All expenses (including freight,
customs etc.) to be borne by the vendor during the warranty period for the
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replacement/repair of the faulty items/spares of the equipment. It should start from
the day of system acceptance.

k) Vendor must provide details of a good service network and a response time of two days
in case of reported fault and ensure to make the system operational within two weeks
of the reported fault.

1) Vendor to specify warranty details, maintenance procedures and after sales service.

m) Vendor should certify the availability of the system parts and support for the next 10
years of instrument working life including software and hardware.

n) Vendor should ensure that licenses for all the installed software and additional
accessories shall be perpetual. Update and support of all the software shall be covered
under warranty.

0) Vendor should provide all accessories and utilities required for full operation of MBE.
Vendor to specify the power requirement for the system and accessories.

p) Vendor shall provide a detailed utility requirement document covering electrical power
including the UPS with backup time and total load, cooling water, compressed gas,
exhaust, vibration limits, floor loading, and LN: infrastructure requirements prior to
shipment.

q) Vendor shall provide the recommended preventive maintenance schedule and
consumables list for all vacuum pumps, including turbomolecular pumps, dry
scroll/roughing pumps, cryogenic pumps, and helium compressor systems. The vendor
shall clearly specify all routine maintenance requirements, service intervals, and
expected annual maintenance costs.

r) Compliance statement to each item of this document is to be provided along with the
technical bid.

s) Vendor to deliver the complete system within 10 months of acceptance of PO by the
vendor.

t) Unloading, unpacking, and shifting equipment with all utilities to the decided
installation site will be under vendor scope.

Optional Items

a) MBE grade high purity Evaporation Materials:

In (7N grade) 500 grams
Ga (8N grade) 500 grams
Al (6NS5 grade) 500 grams
P (7N grade) 1000 grams
As (7N5 grade) 2000 grams

b) Substrates: 50 InP (100) epi-ready both side polished n-type doped

¢) Vendor to quote additionally for two years AMC on the complete system.

d) Provision for adding one more Cryo pump in near future other than the one to
be supplied with the offered growth chamber.

A complete set of tender documents* may be Download by prospective bidder free of cost from the website
http://eprocure.gov.in/eprocure/app. Bidder has to make payment of requisite fees (i.e. Tender fees (if any) and
EMD) online through RTGS/NEFT only.
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Terms & Conditions Details

SI. No.

Specification

1.

Due date: The tender has to be submitted on-line before the due date. The offers received after the
due date and time will not be considered. No manual bids will be considered.

2.

Preparation of Bids: The offer/bid should be submitted in two bid systems (i.e.) Technical bid and
financial bid. The technical bid should consist of all technical details along with commercial terms
and conditions. Financial bid should indicate item wise price for the items mentioned in the
technical bid in the given format i.e BoQ XXXX.

The Technical bid and the financial bid should be submitted Online.

Note: -Comparison of prices will be done ONLY on the bids submitted for the Main Equipment and
anything asked as ‘Optional’ in the specs is not to be included for overall comparison.

EMD (if applicable): The tenderer should submit an EMD amount through RTGS/NEFT. The
Technical Bid without EMD would be considered as UNRESPONSIVE and will not be accepted. The
EMD will be refunded without any interest to the unsuccessful bidders after the award of contract.
Refer to Schedule (at page 1 of this document) for its actual place of submission.

Refund of EMD: The EMD will be returned to unsuccessful Tenderer only after the Tenders are
finalized. In case of successful Tenderer, it will be retained till the successful and complete installation
of the equipment.

Opening of the tender: The online bid will be opened by a committee duly constituted for this
purpose. Online bids (complete in all respect) received along with EMD (if any) will be opened as
mentioned at “Annexure: Schedule” in presence of bidders representative if available. Only one
representative will be allowed to participate in the tender opening. Bid received without EMD (if
present) will be rejected straight way. The technical bid will be opened online first and it will be
examined by a technical committee (as per specification and requirement). The financial offer/bid will
be opened only for the offer/bid which technically meets all requirements as per the specification, and
will be opened in the presence of the vendor’s representatives subsequently for further evaluation. The
bidders if interested may participate on the tender opening Date and Time. The bidder should produce
authorization letter from their company to participate in the tender opening.

Acceptance/ Rejection of bids: The Committee reserves the right to reject any or all offers without
assigning any reason.

Pre-qualification criteria:

(1) Bidders should be the manufacturer / authorized dealer. Letter of Authorization from original
equipment manufacturer (OEM) on the same and specific to the tender should be enclosed.

(1)) An undertaking from the OEM is required stating that they would facilitate the bidder on a
regular basis with technology/product updates and extend support for the warranty as well. (Ref.
Annexure-II)

(ii1)) OEM should be internationally reputed Branded Company.

(iv) Non-compliance of tender terms, non-submission of required documents, lack of clarity of the
specifications, contradiction between bidder specification and supporting documents etc. may lead to
rejection of the bid.

(v) In the tender, either the Indian agent on behalf of the Principal/OEM or Principal/OEM itself can
bid but both cannot bid simultaneously for the same item/product in the same tender.

(vi) If an agent submits bid on behalf of the Principal/ OEM, the same agent shall not submit a bid on
behalf of another Principal/OEM in the same tender for the same item/product.

Performance Security: Performance Security may be furnished in the form of Insurance Surety
Bonds, Account Payee Demand Draft, Fixed Deposit Receipt from a Commercial bank, Bank
Guarantee (including e-Bank Guarantee) from a Commercial bank or online payment in an acceptable
form safeguarding the purchaser’s interest in all respects within 21 days from the date of receipt of
the purchase order/LC and should be kept valid for a period of 60 days beyond the date of completion
of warranty period.
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Force Majeure: The Supplier shall not be liable for forfeiture of its performance security, liquidated
damages or termination for default, if and to the extent that, it’s delay in performance or other failure to
perform its obligations under the Contract is the result of an event of Force Majeure.

®  For purposes of this Clause, "Force Majeure" means an event beyond the control of the Supplier
and not involving the Supplier's fault or negligence and not foreseeable. Such events may include,
but are not limited to, acts of the Purchaser either in its sovereign or contractual capacity, wars or
revolutions, fires, floods, epidemics, quarantine restrictions and freight embargoes.

® [f a Force Majeure situation arises, the Supplier shall promptly notify the Purchaser in writing of
such conditions and the cause thereof. Unless otherwise directed by the Purchaser in writing, the
Supplier shall continue to perform its obligations under the Contract as far as is reasonably
practical, and shall seek all reasonable alternative means for performance not prevented by the
Force Majeure event.

10.

Risk Purchase Clause: In event of failure of supply of the item/equipment within the stipulated
delivery schedule, the purchaser has all the right to purchase the item/equipment from the other source
on the total risk of the supplier under risk purchase clause.

1.

Packing Instructions: Each package will be marked on three sides with proper paint/indelible ink, the
following:
1.Item Nomenclature

11.0rder/Contract No.

111.Country of Origin of Goods

iv.Supplier’s Name and Address

v.Consignee details

vi.Packing list reference number

12.

Delivery and Documents:
Delivery of the goods should be made within a maximum of 09-11 Months (for goods ready for
shipment) & Maximum (To be filled by Purchaser) weeks (For special/ to be fabricated goods) from the
date of the opening of LC/PO. Within 24 hours of shipment, the supplier shall notify the purchaser and
the insurance company by email the full details of the shipment including contract number, railway
receipt number/ AAP etc. and date, description of goods, quantity, name of the consignee, invoice etc.
The supplier shall mail the following documents to the purchaser with a copy to the insurance company:

1. 4 Copies of the Supplier invoice showing contract number, goods' description, quantity

2. unit price, total amount;

3. Insurance Certificate if applicable;

4. Manufacturer's/Supplier's warranty certificate;

5. Inspection Certificate issued by the nominated inspection agency, if any

6

7

8

9

Supplier’s factory inspection report; and

Certificate of Origin (if possible, by the beneficiary);

Two copies of the packing list identifying the contents of each package.

The above documents should be received by the Purchaser before arrival of the Goods (except
where the Goods have been delivered directly to the Consignee with all documents) and, if not
received, the Supplier will be responsible for any consequent expenses.

13.

Delayed delivery: If the delivery is not made within the due date for any reason, the Committee will
have the right to impose penalty 1% per week and the maximum deduction is 10% of the contract value
/ price.

14.

Prices: The price should be quoted in net per unit (after breakup) and must include all packing and
delivery charges. The offer/bid should be exclusive of taxes and duties, which will be paid by the
purchaser as applicable. However, the percentage of taxes & duties shall be clearly indicated.

The price should be quoted without custom duty and excise duty, since IIT Delhi is exempted from
payment of Excise Duty and is eligible for concessional rate of custom duty. Necessary certificate will
be issued on demand.
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IN CASE OF IMPORTS, THE PRICE SHOULD BE QUOTED ON FOB/FCA ORIGIN
AIRPORT BASIS ONLY. Under special circumstances (only perishable chemicals), when the item
is imported on CIF/CIP, please indicate CIF/CIP charges separately upto IIT Delhi indicating the
mode of shipment. IIT Delhi will make necessary arrangements for the clearance of imported goods
at the Airport/Seaport. Hence the price should not include the above charges. At any circumstances,
it is the responsibility of the foreign supplier to handover the material to our nominated
forwarder at the origin airport after completing all the inland clearing.

In case of CIF/CIP, shipment information must be provided at least 2 days in advance before the
landing of shipment along with the documents i.e. invoice, packing list, forwarder Name, address,
contact No. in India to save penalty/demurrage charges (imposed by Indian Customs), failing which,
these charges will be recovered from the supplier/Indian Agent. To avoid the penalty/ demurrage
charges due to late filing of Bill of Entry, it is advisable to handover the shipment to the Freight
forwarder nominated by the Logistic Agent contracted by IITD.

Note: -Comparison of prices will be done ONLY on the bids submitted for the Main Equipment and
anything asked as ‘Optional’ in the specs is not to be included for overall comparison.

15.

Evaluation of Price/Financial Bid:
For the bids surviving the technical evaluation which have been found to be responsive the
evaluation & comparison shall be made as under:

1. If the response to the tender consists only of Indigenous Offers

(1) The final landing cost of purchase after all discounts, freight, forwarding, insurance, taxes etc.
shall be the basis of evaluation.

(i1) In the case of goods manufactured in India or goods of foreign origin already located in India,
GST and excise duty (if applicable) and other similar taxes and duties, which will be contractually
payable (to the tenderer) on the goods are to be added and will be considered in determination of
evaluation criteria for L-1 in those cases where only Indian bidders are competing.

2. If'the response to the tender consists only of Imported Offers

(1) The FOB/FCA price shall be the basis of evaluation. Please make sure that your Price Bid
mentions FOB/FCA prices clearly and not just CIF/CIP prices directly OTHERWISE for
the purpose of comparison such CIF/CIP price will be taken into account.

(i1) In cases where all the offers are from foreign suppliers, ranking will be assessed on FOB/FCA
basis. In the case of goods of foreign origin offered from abroad, customs duty and other similar
import duties/taxes, which will be contractually payable (to the tenderer) on the goods, are to be
added;

(iii))  All the foreign quotes will be brought to a common denomination in Indian Rupees by adopting
the Selling exchange rate of the RBI/State Bank of India on the date of the opening of
Price/financial Bids.

3. If'the response to the tender consists of Imported as well as Indigenous Offers
(1) The comparison between the indigenous and the foreign offers shall be made on the final landing

cost of purchase taking into account, freight, forwarding, insurance, taxes etc. as specified in
clause 1(i) and (i1) and for bids in foreign currency as per clause 2 (i), (i1) & (ii1)
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(ii) Further, adding advalorem/custom duty/countervailing duty (as applicable) at the rate of 9.34%
on price quoted on FOB/FCA term including cost for safe Unloading and all other costs for all
activities as per scope of work basis. IIT Delhi will submit Custom Duty Exemption Certificate
under clause n0.51/96.

(iii) iGST @ 18% of shipment value & Custom Duty

16. Notices: For the purpose of all notices, the following shall be the address of the Purchaser and Supplier.
Purchaser: Prof. Santanu Manna,
CARE
Indian Institute of Technology
Hauz Khas, New Delhi - 110016.
Supplier: (To be filled in by the supplier)
(All suppliers should submit its supplies information as per Annexure-II).
17. Progress of Supply: Wherever applicable, supplier shall regularly intimate progress of supply, in
writing, to the Purchaser as under:
1. Quantity offered for inspection and date;
2. Quantity accepted/rejected by inspecting agency and date;
3. Quantity dispatched/delivered to consignees and date;
4. Quantity where incidental services have been satisfactorily completed with date;
5. Quantity where rectification/repair/replacement effected/completed on receipt of any
communication from consignee/Purchaser with date;
6. Date of completion of entire Contract including incidental services, if any; and
7. Date of receipt of entire payments under the Contract (In case of stage-wise inspection, details
required may also be specified).
18. Inspection and Tests: Inspection and tests prior to shipment of Goods and at final acceptance are as

follows:

e After the goods are manufactured and assembled, inspection and testing of the goods shall be carried
out at the supplier’s plant by the supplier, prior to shipment to check whether the goods are in
conformity with the technical specifications attached to the purchase order. Manufacturer’s test
certificate with data sheet shall be issued to this effect and submitted along with the delivery
documents. The purchaser shall be present at the supplier’s premises during such inspection and
testing if need is felt. The location where the inspection is required to be conducted should be clearly
indicated. The supplier shall inform the purchaser about the site preparation, if any, needed for
installation of the goods at the purchaser’s site at the time of submission of order acceptance.

e The acceptance test will be conducted by the Purchaser, their consultant or other such person
nominated by the Purchaser at its option after the equipment is installed at purchaser’s site in the
presence of supplier’s representatives. The acceptance will involve trouble free operation and
ascertaining conformity with the ordered specifications and quality. There shall not be any additional
charges for carrying out acceptance test. No malfunction, partial or complete failure of any part of
the equipment is expected to occur. The Supplier shall maintain necessary log in respect of the result
of the test to establish to the entire satisfaction of the Purchaser, the successful completion of the test
specified.

o In the event of the ordered item failing to pass the acceptance test, a period not exceeding one weeks
will be given to rectify the defects and clear the acceptance test, failing which the Purchaser reserve
the right to get the equipment replaced by the Supplier at no extra cost to the Purchaser.

o Successful conduct and conclusion of the acceptance test for the installed goods and equipment shall
also be the responsibility and at the cost of the Supplier.

17




19.

Resolution of Disputes: The dispute resolution mechanism to be applied pursuant shall be as follows:

e In case of Dispute or difference arising between the Purchaser and a domestic supplier relating to any
matter arising out of or connected with this agreement, such disputes or difference shall be settled in
accordance with the Indian Arbitration & Conciliation Act, 1996, the rules there under and any
statutory modifications or re-enactments thereof shall apply to the arbitration proceedings. The dispute
shall be referred to the Director, Indian Institute of Technology (IIT) Delhi and if he is unable or
unwilling to act, to the sole arbitration of some other person appointed by him willing to act as such
Arbitrator. The award of the arbitrator so appointed shall be final, conclusive and binding on all parties
to this order.

e In the case of a dispute between the purchaser and a Foreign Supplier, the dispute shall be settled by
arbitration in accordance with provision of sub-clause (a) above. But if this is not acceptable to the
supplier then the dispute shall be settled in accordance with provisions of UNCITRAL (United Nations
Commission on International Trade Law) Arbitration Rules.

e The venue of the arbitration shall be the place from where the order is issued.

20.

Applicable Law: The place of jurisdiction would be New Delhi (Delhi) INDIA.

21.

Right to Use Defective Goods

If after delivery, acceptance and installation and within the guarantee and warranty period, the operation
or use of the goods proves to be unsatisfactory, the Purchaser shall have the right to continue to operate
or use such goods until rectifications of defects, errors or omissions by repair or by partial or complete
replacement is made without interfering with the Purchaser’s operation.

22.

Supplier Integrity

The Supplier is responsible for and obliged to conduct all contracted activities in accordance with the
Contract using state of the art methods and economic principles and exercising all means available to
achieve the performance specified in the contract.

23.

Training
The Supplier is required to provide training to the designated Purchaser’s technical and end user
personnel to enable them to effectively operate the total equipment.

24.

Installation & Demonstration

The supplier is required to done the installation and demonstration of the equipment within one month
of the arrival of materials at the IITD site of installation, otherwise the penalty clause will be the same
as per the supply of materials.

In case of any mishappening/damage to equipment and supplies during the carriage of supplies from
the origin of equipment to the installation site, the supplier has to replace it with new
equipment/supplies immediately at his own risk. Supplier will settle his claim with the insurance
company as per his convenience. [ITD will not be liable to any type of losses in any form.

25.

Insurance: For delivery of goods at the purchaser’s premises, the insurance shall be obtained by the
supplier in an amount equal to 110% of the value of the goods from "warehouse to warehouse" (final
destinations) on “All Risks" basis including War Risks and Strikes. The insurance shall be valid for a
period of not less than 3 months after installation and commissioning. In case of orders placed on
FOB/FCA/ExW basis, the purchaser shall arrange Insurance. If orders placed on CIF/CIP basis,
the insurance should be up to IIT Delhi.

26.

Incidental services: The incidental services also include:
® Furnishing of 01 set of detailed operations & maintenance manual.

® Arranging the shifting/moving of the item to their location of final installation within IITD premises
at the cost of Supplier through their Indian representatives.

27.

Warranty:

(1) Warranty period shall be (as stated at page #2 of this tender) from date of installation of Goods at
the IITD site of installation. The Supplier shall, in addition, comply with the performance and/or
consumption guarantees specified under the contract. If for reasons attributable to the Supplier,
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these guarantees are not attained in whole or in part, the Supplier shall at its discretion make such
changes, modifications, and/or additions to the Goods or any part thereof as may be necessary in
order to attain the contractual guarantees specified in the Contract at its own cost and expense and
to carry out further performance tests. The warranty should be comprehensive on site.

(i1)) The Purchaser shall promptly notify the Supplier in writing of any claims arising under this
warranty. Upon receipt of such notice, the Supplier shall immediately within in 02 days arrange to
repair or replace the defective goods or parts thereof free of cost at the ultimate destination. The
Supplier shall take over the replaced parts/goods at the time of their replacement. No claim
whatsoever shall lie on the Purchaser for the replaced parts/goods thereafter. The period for
correction of defects in the warranty period is 02 days. If the supplier having been notified fails to
remedy the defects within 02 days, the purchaser may proceed to take such remedial action as may
be necessary, at the supplier’s risk and expenses and without prejudice to any other rights, which
the purchaser may have against the supplier under the contract.

(i11) The warranty period should be clearly mentioned. The maintenance charges (AMC) under
different schemes after the expiry of the warranty should also be mentioned. The comprehensive
warranty will commence from the date of the satisfactory installation/commissioning of the
equipment against the defect of any manufacturing, workmanship and poor quality of the
components.

(iv) After the warranty period is over, Annual Maintenance Contract (AMC)/Comprehensive
Maintenance Contract (CMC) up to next two years should be started. The AMC/CMC charges
will not be included in computing the total cost of the equipment.

28.

Governing Language

The contract shall be written in English language. English language version of the Contract shall govern
its interpretation. All correspondence and other documents pertaining to the Contract, which are
exchanged by the parties, shall be written in the same language.

29.

Applicable Law
The Contract shall be interpreted in accordance with the laws of the Union of India and all disputes shall
be subject to place of jurisdiction.

30.

Notices
e Any notice given by one party to the other pursuant to this contract/order shall be sent to the other
party in writing or by cable, telex, FAX or e mail and confirmed in writing to the other party’s
address.
e A notice shall be effective when delivered or on the notice’s effective date, whichever is later.

31.

Taxes

Suppliers shall be entirely responsible for all taxes, duties, license fees, octroi, road permits, etc.,
incurred until delivery of the contracted Goods to the Purchaser. However, GST etc, in respect of the
transaction between the Purchaser and the Supplier shall be payable extra, if so stipulated in the order.

32.

Duties

IIT Delhi is exempted from paying custom duty under notification No.51/96 (partially or full) and
necessary “Custom Duty Exemption Certificate” can be issued after providing following information
and Custom Duty Exemption Certificate will be issued to the shipment in the name of the Institute, (no
certificate will be issued to third party): The procured product should be used for teaching, scientific
and research work only.

a) Shipping details i.e. Master Airway Bill No. and House Airway No. (if exists)

b) Forwarder details i.e. Name, Contact No., etc.

33.

Agency Commission: Agency commission if any will be paid to the Indian agent in Rupees on receipt
of the equipment and after satisfactory installation. Agency Commission will not be paid in foreign
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currency under any circumstances. The details should be explicitly shown in Tender even in case of
Nil commission. The tenderer should indicate the percentage of agency commission to be paid to the
Indian agent.

34.

Payment:

(i) For imported items Payment will be made through irrevocable Letter of Credit (LC) Cash Against
Documents (CAD)/Against delivery/after satisfactory installation by T.T. Letter of Credit (LC)
will be established in favour of foreign Supplier after the submission of performance security.
The letter of credit (LC) will be established on the exchange rates as applicable on the date of
establishment. For Imports, LC will be opened for 100% FOB/CIF value. 80% of the LC amount
shall be released on presentation of complete and clear shipping documents and 20% of the LC
amount shall be released after the installation and demonstration of the equipment at the INST site
of installation in faultless working condition for period of 60 days from the date of the satisfactory
installation and subject to the production of unconditional performance bank guarantee as specified
in Clause 8 of tender terms and conditions.

(v) For Indigenous supplies, 100% payment shall be made by the Purchaser against delivery,
inspection, successful installation, commissioning and acceptance of the equipment at [ITD in good
condition and to the entire satisfaction of the Purchaser and on production of unconditional
performance bank guarantee as specified in Clause 9 of tender terms and conditions.

(vi) Indian Agency commission (IAC), if any shall be paid after satisfactory installation &
commissioning of the goods at the destination at the exchange rate prevailing on the date of
negotiation of LC documents, subject to DGS&D registration for restricted items.

(vii) All the bank charges within India will be borne by the Institute and outside India will be borne
by the Supplier.

35.

User list: Brochure detailing technical specifications and performance, list of industrial and
educational establishments where the items enquired have been supplied must be provided. (Ref.
Annexure-III)

36.

Manuals and Drawings

(i) Before the goods and equipment are taken over by the Purchaser, the Supplier shall supply
operation and maintenance manuals. These shall be in such details as will enable the Purchaser to
operate, maintain, adjust and repair all parts of the works as stated in the specifications.

(i1) The Manuals shall be in the ruling language (English) in such form and numbers as stated in the
contract.

(i11)) Unless and otherwise agreed, the goods equipment shall not be considered to be completed for the
purposes of taking over until such manuals and drawing have been supplied to the Purchaser.

37.

Application Specialist: The Tenderer should mention in the Techno-Commercial bid the availability
and names of Application Specialist and Service Engineers in the nearest regional office. (Ref. to
Annexure-III)

38.

Site Preparation: The supplier shall inform to the Institute about the site preparation, if any, needed
for the installation of equipment, immediately after the receipt of the purchase order. The supplier
must provide complete details regarding space and all the other infrastructural requirements needed
for the equipment, which the Institute should arrange before the arrival of the equipment to ensure its
timely installation and smooth operation thereafter.

The supplier shall visit the Institute and see the site where the equipment is to be installed and may
offer his advice and render assistance to the Institute in the preparation of the site and other pre-
installation requirements.

39.

Spare Parts
The Supplier may be required to provide any or all of the following materials, notifications, and
information pertaining to spare parts manufactured or distributed by the Supplier:
ii. Such spare parts as the Purchaser may elect to purchase from the Supplier, providing that this
election shall not relieve the Supplier of any warranty obligations under the Contract; and
iii. In the event of termination of production of the spare parts:
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iv. Advance notification to the Purchaser of the pending termination, in sufficient time to permit the
Purchaser to procure needed requirements; and
v. Following such termination, furnishing at no cost to the Purchaser, the blueprints, drawings and
specifications of the spare parts, if requested.
Supplier shall carry sufficient inventories to assure ex-stock supply of consumable spares for the Goods,
such as gaskets, plugs, washers, belts etc. Other spare parts and components shall be supplied as
promptly as possible but in any case within six months of placement of order.

40.

Defective Equipment: If any of the equipment supplied by the Tenderer is found to be substandard,
refurbished, un-merchantable or not in accordance with the description/specification or otherwise
faulty, the committee will have the right to reject the equipment or its part. The prices of such
equipment shall be refunded by the Tenderer with 18% interest if such payments for such equipment
have already been made. All damaged or unapproved goods shall be returned at suppliers cost and risk
and the incidental expenses incurred thereon shall be recovered from the supplier. Defective part in
equipment, if found before installation and/or during warranty period, shall be replaced within 45 days
on receipt of the intimation from this office at the cost and risk of supplier including all other charges.
In case supplier fails to replace above item as per above terms & conditions, IIT Delhi may consider
"Banning" the supplier.

41.

Termination for Default
The Purchaser may, without prejudice to any other remedy for breach of contract, by written notice of
default sent to the Supplier, terminate the Contract in whole or part:
1. If the Supplier fails to deliver any or all of the Goods within the period(s) specified in the order,
or within any extension thereof granted by the Purchaser; or
i1 If the Supplier fails to perform any other obligation(s) under the Contract.
111 If the Supplier, in the judgment of the Purchaser has engaged in corrupt or fraudulent practices in
competing for or in executing the Contract.

®  For the purpose of this Clause:

1. “Corrupt practice” means the offering, giving, receiving or soliciting of anything of value to
influence the action of a public official in the procurement process or in contract
execution.

ii.  “Fraudulent practice” means a misrepresentation of facts in order to influence a procurement
process or the execution of a contract to the detriment of the Borrower, and includes
collusive practice among Bidders (prior to or after bid submission) designed to establish
bid prices at artificial non-competitive levels and to deprive the Borrower of the benefits
of free and open competition;’”

® In the event the Purchaser terminates the Contract in whole or in part, the Purchaser may procure,
upon such terms and in such manner, as it deems appropriate, Goods or Services similar to those
undelivered, and the Supplier shall be liable to the Purchaser for any excess costs for such similar
Goods or Services. However, the Supplier shall continue the performance of the Contract to the
extent not terminated.

42.

Downtime: During the warranty period not more than 5% downtime will be permissible. For every
day exceeding permissible downtime, penalty of 1/365 of the 5% FOB value will be imposed.
Downtime will be counted from the date and time of the filing of complaint with in the business hours.

43.

Training of Personnel: The supplier shall be required to undertake to provide the technical training
to the personnel involved in the use of the equipment at the Institute premises, immediately after
completing the installation of the equipment for a minimum period of one week at the supplier’s cost.

44,

Disputes and Jurisdiction: Any legal disputes arising out of any breach of contract pertaining to this
tender shall be settled in the court of competent jurisdiction located within New Delhi.

45.

Compliancy certificate: This certificate must be provided indicating conformity to the technical
specifications. (Annexure-I)
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46.

As per Ministry of Finance, Deptt. of Expenditure, Public Procurement Division Order (Public
Procurement No.l1) issued from file No.6/18/2019-PPD dated 23" July, 2020 regarding
Restrictions under Rule 144 (xi) of the General Financial Rules (GFRs) 2017, it is directed that any
bidder from a country which shares a land border with India will be eligible to bid in any procurement
whether of goods, services (including consultancy services and non-consultancy services) or works
(including turnkey projects) only if the bidder is registered with the Competent Authority i.e. the
Deptt. for Promotion of Industry and Internal Trade (DPIIT). The said order will not apply to bidders
from those countries (even sharing a land border with India) to which the Government of India has
extended lines of credit or in which the Government of India is engaged in development projects
(updated lists of the countries are given in the Ministry of External Affairs)

“Bidder” (including the term ‘tenderer’, ‘consultant’ or ‘service provider’ in certain contexts) means
any person or firm or company, including any member of a consortium or joint venture (that is an
association of several persons, or firms or companies), every artificial juridical person not falling in
any of the descriptions of bidders stated hereinbefore, including any agency branch or office controlled
by such person, participated in a procurement process.

“Bidders from a country which shares a land border with India” for the purpose of this Order means:
1. An entity incorporated, established or registered in such a country; or

li. A subsidiary of an entity incorporated, established or registered in such a country; or

li. An entity substantially controlled through entities incorporated, established or registered in such a
country; or

An entity whose beneficial owner is situated in such a country; or

An Indian (or other) agent of such an entity; or

A natural person who is the citizen of such a country; or

A consortium or joint venture where any member of the consortium or joint venture falls under
any of the above

NN

The beneficial owner for the purpose of above will be as under: -

1. In case of a company or Limited Liability Partnership, the beneficial owner is the natural person
(s), who, whether acting alone or together, or through one or more juridical person, has a
controlling ownership interest or who exercise control through other means.

Explanation-

a. “Controlling ownership interest” means ownership of or entitlement to more than twenty-five
per cent of share or capital or profit of the company;

b. “Control” shall include the right to appoint majority of the directors or to control the
management of policy decisions including by virtue of their shareholding or management
rights or shareholders agreements or voting agreements;

2. In case of a partnership firm, the beneficial owner is the natural person (s) who, whether acting
alone or together, or through one or more juridical person, has ownership of entitlement to more
than fifteen percent of capital or profits of the partnership;

3. In case of an unincorporated association or body of individuals, the beneficial owner is the natural
person (s), who, whether acting alone or together, or through one or more juridical person, has
ownership of or entitlement to more than fifteen percent of the property or capital or profits of
such association or body of individuals;

4. Where no natural person is identified under (1) or (2) or (3) above, the beneficial owner is the
relevant natural person who holds the position of senior managing official;

5. In case of a trust, the identification of beneficial owner(s) shall include identification of the author

of the trust, the trustee, the beneficiaries with fifteen percent or more interest in the trust and any
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other natural person exercising ultimate effective control over the trust through a chain of control
or ownership.

An agent is a person employed to do any act for another, or to represent another in dealings with the
third person.

For Works contracts, including Turnkey contracts, the successful bidder shall not be allowed to sub-
contract works to any contractor from a country which shares a land border with India unless such
contractor is registered with the Competent Authority.

A certificate shall be submitted by bidders in the tender documents regarding their compliance
with the said order. If the certificate submitted by a bidder whose bid is accepted is found to be false,
this would be a ground for immediate termination and further legal action in accordance with law.
Annexure VI (For Goods/ Services contracts)/ Annexure VII (For Works contracts, including Turnkey
contracts)
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(ANNEXURE-I)
COMPLIANCE SHEET

TECHNICAL SPECIFICATION

Compliance
Y/N
Technical Parameters NIQ Remark

12.Growth chamber

a) Cylindrical Stainless Steel deposition chamber (304 L/316 L) non-magnetic and
vacuum annealed. Source flanges and flanges for source shutters, and the view ports,
and suitable flanges for other attachments as discussed in the following for growth of
I1I-V As and P system with at least 12 source ports and usable for 3" substrate.

b) Provision for 10 effusion/dopant cells with dual filament configuration where
applicable.

¢) Cracker cells: 2 Nos. (for Phosphorus and Arsenic)

d) The deposition chamber with liquid nitrogen cooling shrouds to isolate all effusion cells
(reduce the crosstalk between high temperature cells).

e) Base pressure better than: <2x10-'° Torr (with water cooled cells); <5x10""" Torr (LN2
cooling)

f) Highly sensitive Bayard-Alpert ion gauge assembly to measure the vacuum pressure
(1x1073 to 1x10°!! Torr). Single or two gauges for different ranges

g) Shutter assembly to all specific cells.

h) Specific view port to see the inside of the chamber during transfer.

1) Max. Substrate temperature up to 1250°C (<+2°C fluctuation across 3” wafer at 600°C)
with PID controller.

j) Motorized sample holder rotation 0-30 rpm.

k) Suitable magnetic rod for easy wafer transfer from Growth chamber to Buffer chamber
and vice-versa. The wafer transfer system shall employ a linear UHV transfer
mechanism, with unidirectional translational motion and without rotational wafer
insertion into the growth chamber

1) Shutter assembly to isolate/cover the substrate heater from effusion cells.

m) In-situ characterization facility comprising a Reflection High-Energy Electron

Diffraction (RHEED) system with an electron gun operating at energies up to 20 keV,
equipped with beam blanking and computer control. The system shall include all
associated electronic control units, high-sensitivity CCD/CMOS camera, fluorescent
screen with viewport and manual shutter, image acquisition hardware, and dedicated
control computer.
The RHEED analysis software shall be kSA-400 Analytical RHEED or equivalent and
shall be capable of real-time RHEED image acquisition and display, growth-rate
determination from RHEED oscillations, oscillation analysis, lattice-spacing
measurement, surface reconstruction analysis, strain and relaxation monitoring,
image/video archiving, automated data logging, and operation during continuous
substrate rotation. The complete RHEED system shall be fully integrated with the MBE
control software for synchronized operation and data logging.

n) Optical Pyrometer with suitable detector and optics for non-contact substrate
temperature measurement over a range of at least 450—-1250°C, fully integrated with the
MBE control software for real-time temperature display, logging, and process control.
The pyrometer shall be capable of reliable temperature measurement of semiconductor
substrates, including low-temperature growth processes such as LT-GaAs and droplet
epitaxy, as well as high-temperature oxide desorption and III-V epitaxial growth.

0) Residual Gas Analyzer (RGA) and associated software which can detect mass 1-200
AMU. All associated electronic assembly packages should be included with independent
computer.
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p) Molybdenum substrate holder compatible with the sample manipulator for 1x3”, 1x27,,
2x Y4 of 27, 2x Y4 of 3” and 10 mm x 10 mm. Blank substrate holder should also be
included.

q) Calibrated Beam Flux Monitor (BFM). BFM gauge must be linear with movement
“in/out” motorized as standard and completely controlled from the control software

r) At least two viewing ports,
s) Suitable bake out facilities. Flexible easy mount/dismount tent concept preferred.

t) Specific heating arrangement (heater and fan) for bake out process with temperature
sensors and backable cables set.

u) Heating panel/jacket for ion-pump for baking.

v) Water cooling circuitry for specific components (cryo pump, turbo, cracker cells etc.).

w) Local control and safety interlocked with the UHV measurement system.

3.1 Growth Chamber pumping system

a) Cryogenic pumping system with convection gauge. Regeneration and
decontamination manifold kit should be included. Minimum pumping speed >3000 /s

b) Helium compressor with temperature display & cables. Set of 9m helium flex lines.

¢) A titanium sublimation pump evaporating on to a TSP — zone (> 3 filament) dedicated
liquid nitrogen cryo-panel in close proximity to deposition area.

d) Turbo Molecular Pump (TMP) with >750 /s capacity having proper oil free roughing
pump. Vendor can also give a mobile pumping group consisting of Turbo pump (same
capacity) and roughing pump which could be connected to the chamber for pre-vacuum.

¢) Ion-pump (speed > 300 I/s for N2)

f) Appropriate isolation gate valves for pumps and chamber: manual or pneumatic (auto)
control.

g) UHV Gate-valve between Growth camber and turbo pump.

h) Phosphorus recovery system Vendor to quote for complete recovery system for
phosphorus including the Cold Trap between growth chamber and turbo pump suitable
for recovery for white phosphorous. Secondary cold trap and system to allow
transferring white phosphorous from the first to the second cold trap could be a
standalone mobile station or a dismountable station. The system should be complete
with vacuum pumps, cold trap and related valves. Vendor to demonstrate the recovery
of white phosphorus in the factory acceptance test.

i) Dry-bed chemisorption material between turbomolecular and roughing pump, suitable
to neutralize any remaining white phosphorous vapors before they leave the vacuum
system.

13.Buffer/Preparation/OQut-gassing chamber

a)  High sensitivity Bayard-Alpert ion gauge assembly to measure the vacuum pressure
(1x107 to 1x10"!"! Torr). Single or two gauges for different ranges

b) Double shielded chamber with water cooling.

¢) Background vacuum of < 5x107'° Torr.

d) Outgassing station, capable of substrate heating >1000°C as measured by thermocouple.

e) Atomic Hydrogen Source for in-situ substrate cleaning and oxide removal. The system
should be either an RF plasma-based atomic hydrogen source or a thermal cracking
atomic hydrogen source, suitable for operation under MBE conditions. The source shall
provide a stable flux of atomic hydrogen for efficient substrate surface preparation,
deoxidation, and contamination removal without causing damage to the substrate
surface. All associated power supplies, gas handling components, safety interlocks,
mounting hardware, and control electronics shall be included. The source shall be fully
integrated with the MBE control software and vacuum system.

f) Sample transfer options from buffer to Growth chamber and load lock to buffer chamber
with manual isolation gate valve. The wafer transfer system shall employ a linear UHV
transfer mechanism, preferably with unidirectional translational motion and without
rotational wafer insertion into the buffer chamber or equivalent mechanism.

4.1 Buffer Chamber pumping system:

a)  lon pump (speed not less than 200 I/s for N2) with controller, power supply and cables.

b) A titanium sublimation pump evaporating on to a TSP — zone (= 3 filaments).

¢) Turbo pump having capacity of >260 1/s with controller Oil free rough pump.
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d)

Appropriate isolation gate valves throughout, manual or pneumatic (auto) control.

e)

Gate-valve between Buffer camber and turbo pump.

14.Load lock (Loading and unloading chamber)

a) Turbo pump with minimum pumping speed of 260 1/s with controller Oil
free rough (fore) pump Minimum pressure <1x107 Torr.
b) Loading/unloading cradle.

¢)

Minimum 5 positions transfer cassettes with suitable mechanism to bring
samples from load lock to buffer chamber.

d)

Purge the valve with controlled flow of dry nitrogen.

e)

IR heater: heating temperature up to >150 °C

f)

Cold Cathode Gauge to measure the vacuum pressure from Atm. to 1x10” Torr.

g)

Gate-valve between load-lock camber and turbo pump.

15. MBE sources -Vendor to provide flux isolation shroud geometry to physically block the
high-temperature Aluminum or Gallium flux from bouncing into the neighboring Indium
cell opening. This is required to prevent long-term composition drift

a)  Motorized thermal valved phosphorus cracker source with red phosphorus reservoir | 1
capacity >250 cm?, whichever is standard for the quoted MBE growth chamber. The | no.
source shall incorporate a computer-controlled all-metal valve, a white phosphorus
condensation zone, and a cracker zone capable of operation up to at least 1200°C.
Complete with power supplies, controller, water cooling, and software integration. The
source shall support stable operation in both P, and P4 modes. Details of achievable
P»/P4 cracking ratios and operating conditions shall be provided by the vendor. The
system should be complete with the Phosphorus recovery system as stated above.

b) Thermal valved Cracker Cell of Capacity >500 cm?® for Arsenic. Complete with power | 1
supply. The source shall support stable operation in both As, and Ass modes. Details of | no.
achievable As»/Ass cracking ratios and operating conditions shall be provided by the
vendor.

c) Effusion cells: Capacity >85 cm?, proper design for Ga. Cylindrical PBN crucible with | 2
beam shaping insert, Water cooling and PID regulation channel for each cell no.

d) Standard Effusion Cell: Capacity >85 cm?, proper design for In cylindrical PBN crucible | 2
with beam shaping insert Water cooling and PID regulation channel for each cell no.

e) Effusion cell: Capacity >80 cm?, proper design for Al PBN crucible, PID regulation | 2
channel. PBN crucible double wall for Al evaporation no.

f) Dopant cells:

- Silicon (Si) dopant source cell based on direct-current (DC) heated solid-filament | 1
sublimation technology, complete with the appropriate silicon source filament and | no.
associated power supply and controller.

- Carbon (C) dopant source cell based on direct-current (DC) heated solid-filament
sublimation technology, complete with the appropriate carbon source filament and | 1
associated power supply and controller. no.

The dopant cells shall be suitable for precise and reproducible n-type and p-type doping
of III-V semiconductor materials under MBE growth conditions and shall be fully
integrated with the MBE control software.

2)

All the cells should come with the power supplies and cables and water cooling and
shutter assembly and PID regulation. Vendor shall specify the recommended source
material loading capacity (in grams or kilograms) and usable charge corresponding to
each supplied crucible.

16. Source shutter assembly

Fully automated (motorized/pneumatic) assembly for each source. The system
must be equipped with tantalum blade effusion source shutters mounted on
their own independent port. Shutter motion should be such that risk of
particulate material entering cell mouth is always minimized and should have
no vibration upon closing. Source shutters should be independently actuated
and computer controlled. Shutter actuation time shall be <~0.2 s. The shutter
design shall minimize particle generation, shutter-induced flux transients, and
material fallback into the effusion cell.

17. MBE process control system

Electronic Cabinets for PID controllers, computers power supply, main
switch, power distribution box etc. There must be flexibility on positioning
and layout of racks to enable optimum working space in our laboratory.
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The control system shall provide automatic long-term logging of all critical
process parameters including temperatures, pressures, valve positions, shutter
positions, water flow, pump status, source power supply parameters and
substrate conditions. The logged data shall be exportable in an open format
and shall include graphical trend visualization and remote monitoring
capabilities

18. Computer package

Integrated advanced workstation with 27” screen and with operating system
and relevant software to operate MBE processes that shall provide all system
state metrics 24/7 such as pressures, temperature process values, shutter
positions, valve positions, actual current voltage of the DC power supply going
to the cell heater including other relevant system parameters that runs through
the PLC system (e.g. cryopump temperature, bakeout temperature,
turbomolecular pumping speed) vacuum system, operation of shutters, water
flow etc.

Computer controlled software packages to monitor and control all growth
processes.

19. Liquid Nitrogen (LN2) Phase Separator and Cryogenic Interfaces

The vendor shall quote for, supply, install, test, and commission a suitable LN2
phase separator for continuous operation of the III-phosphide MBE system.
The vendor shall specify all LN2 utility requirements, including flow rates,
operating pressures, supply and return connections, connector type and size,
bayonet specifications, and other interface requirements.

Independent LN2 supply and return connections with dedicated shut-off valves
(where required) shall be provided for main cryo-panel, phosphorus recovery
cold trap, and pumping well (if applicable) — so that smooth functioning of the
MBE is achieved.

The external LN2 storage tank and distribution lines up to the MBE installation
site shall be under the buyer's scope. The cryogenic system shall support reliable
24/7 operation for safe trapping and recovery of phosphorus species.

20. Utilities/spares

a)  Complete tool kit (including a torque wrench) for maintenance of the MBE
system, different pumps etc.

b) Complete set of gaskets (30 nos. of each type/size of flanges, Silver coated)

¢) Spare filaments (2 nos. each for RGA, RHEED, each ion Gauges)

d) Spare RHEED screen 2 nos. Vacuum sealed for long shelf life.

¢) TSP filaments (10 nos.)

f) Complete set of operation manual in English to be given in Print and USB.

g) Necessary baking jackets and heating elements for baking. Baking temperature
and schedule should be completely integrated with the computer control
system software.

h) Lighting of view ports.

i) Closed loop recirculating air-cooled water chiller(s) of adequate capacity for cooling all
water-cooled components of the MBE system, including effusion cells, cracker cells,
cryogenic pump compressor (if applicable), power supplies, and associated electronics,
shall be supplied. Vendor shall specify total cooling load, flow requirements, water
quality requirements, and heat dissipation.

21. Sources/Manufactures

a) RHEED Gun- Staib, Software: KSA or other reputable supplier

b) RGA: Hiden/SRS/Inficon/Pfeiffer or another reputable supplier

c) Effusion Cells: MBE Komponenten/Riber/Veeco or another reputable supplier

d) Power supply for effusion cells: Lambda/VEECO or another reputable supplier

e) Temperature controller: Eurotherm or another reputable supplier

f) All gate-valves: VAT or another reputable supplier

g) Cryo pump: CTI Cryogenics or another reputable supplier

h) Turbo Molecular Pump (TMP): Pfeiffer/Varian/Edwards or another reputable
supplier

i) Dry scroll pump: Pfeiffer/ Varian/Edwards or another reputable supplier
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22. Growth test performed on-site as part of system acceptance

a)

Check defect density: Deposit 1um thickness of undoped GaAs and InP epitaxy layer
and check surface defect density to be lower than 100 cm™ (size: > 0.5um) over the
wafer area, within 5 mm away from the edge of the wafer.

b)

Check GaAs background doping Grow about 8 to 10 pm thick GaAs layer on SI GaAs
(100) substrate and InP substrate to check background doping. The customer may
prepare a Van-der-Pau sample and measure the background doping equal or better
8x10'* cm (Van-der-Pauw measurement is performed by IIT Delhi)

d)

¢)

Check layer uniformity by XRD measurement: Grow AlAs/GaAs, AlGaAs/GaAs,
superlattice wafer on full GaAs substrate; InGaAs/ AllnAs/ InP superlattice on InP
substrate. Demonstrate the thickness and composition variation across the wafer area,
of better than +/- 1% and +/- 1.5% respectively for both, within 5Smm away from edge,
determined by X-ray diffraction mapping. Example for proper multiple quantum well
sample structure (XRD and PL measurement to be performed by IIT Delhi).

Check Hall mobility from a 2D electron Gas epi-structure which should give >1 million
cm?/Vs measured at 4 K

Cracker efficiency should be shown

f)

Supplier MUST demonstrate growth system acceptance specifications on the supplied
system (or an equivalent system) prior to shipment.

Other important requirements:

a)

The vendor shall have successfully supplied, installed, and commissioned at least 5
III-phosphide MBE systems and at least 20 MBE systems in total during the 5 years
preceding the Tender submission date. Documentary evidence in the form of purchase
orders, completion certificates, commissioning reports, or equivalent supporting
documents shall be provided. The vendor shall also furnish a detailed user reference
list indicating the institution/company name, system type, year of installation, and
contact details of the end user where permissible.

System must be extendable, without modification, to support additional chamber that
can be connected through tabulation containing simple uncomplicated linear transfer
mechanism.

The growth chamber and control system shall permit future installation of at least one
additional source (e.g., Sb cracker source) without modification of the growth chamber.

Qualification of epilayers: Prospective suppliers must provide on-site training for
epitaxial materials growth for at least one week.

Vendor shall provide representative data demonstrating successful growth of InP-based
epitaxial structures on an installed III-phosphide MBE system.

System must be used for adding kSA Bandit or equivalent equipment without any
problems in near future. Proper ports must be kept for that.

2)

It is essential that the scientist(s) delivering the training are expert and fully conversant
with every aspect of machine operation, functionality.

h)

Hard and soft copies of all relevant documentation including operating manual, service
manual etc., run up to epitaxy, source loading, and installation should be provided.

)

Remote diagnostics: Vendor to provide Internet-based support and
troubleshooting.

3

Warranty: Vendor to provide comprehensive three-year warranty on the complete
system and utilities including the third party items. All expenses (including freight,
customs etc.) to be borne by the vendor during the warranty period for the
replacement/repair of the faulty items/spares of the equipment. It should start from
the day of system acceptance.

Vendor must provide details of a good service network and a response time of two days
in case of reported fault and ensure to make the system operational within two weeks
of the reported fault.

Vendor to specify warranty details, maintenance procedures and after sales service.

Vendor should certify the availability of the system parts and support for the next 10
years of instrument working life including software and hardware.

Vendor should ensure that licenses for all the installed software and additional
accessories shall be perpetual. Update and support of all the software shall be covered
under warranty.
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Vendor should provide all accessories and utilities required for full operation of MBE.
Vendor to specify the power requirement for the system and accessories.

p)

Vendor shall provide a detailed utility requirement document covering electrical power
including the UPS with backup time and total load, cooling water, compressed gas,
exhaust, vibration limits, floor loading, and LN: infrastructure requirements prior to
shipment.

Q)

Vendor shall provide the recommended preventive maintenance schedule and
consumables list for all vacuum pumps, including turbomolecular pumps, dry
scroll/roughing pumps, cryogenic pumps, and helium compressor systems. The vendor
shall clearly specify all routine maintenance requirements, service intervals, and
expected annual maintenance costs.

Compliance statement to each item of this document is to be provided along with the
technical bid.

Vendor to deliver the complete system within 10 months of acceptance of PO by the
vendor.

Unloading, unpacking, and shifting equipment with all utilities to the decided
installation site will be under vendor scope.

Optional Items

a)

MBE grade high purity Evaporation Materials:
In (7N grade) 500 grams

Ga (8N grade) 500 grams

Al (6NS5 grade) 500grams

P (7N grade) 1000 grams

As (7N5 grade) 2000 grams

b)

Substrates: 50 InP (100) epi-ready both side polished n-type doped

¢)

Vendor to quote additionally for two years AMC on the complete system.

d)

Provision for adding one more Cryo pump in near future other than the one to
be supplied with the offered growth chamber.

I have also enclosed all relevant documents in support of my claims, (as above) in the following pages.

Name:

Signature of Bidder

Designation:

Organization Name:

Contact No. :
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(ANNEXURE-II)
<< Organization Letter Head >>
DECLARATION SHEET

We, hereby certify that all the information and data furnished by
our organization with regard to this tender specification are true and complete to the best of our knowledge. I have
gone through the specification, conditions and stipulations in details and agree to comply with the requirements and
intent of specification.

This is certified that our organization has been authorized (Copy attached) by the OEM to participate in Tender. We
further certified that our organization meets all the conditions of eligibility criteria laid down in this tender document.
Moreover, OEM has agreed to support on regular basis with technology / product updates and extend support for the
warranty.

The prices quoted in the financial bids are subsidized due to academic discount given to IIT Delhi.

We, further specifically certify that our | NAME & ADDRESS OF
organization has not been Black Listed/De Listed | THE Vendor/ Manufacturer / Agent
or put to any Holiday by any Institutional
Agency/ Govt. Department/ Public Sector
Undertaking in the last three years.

1 Phone

2 Fax

3 E-mail

4 Contact Person Name

5 Mobile Number

6 GST Number

7 PAN Number

(In case of on-line payment of Tender Fees)

8 UTR No. (For Tender Fee)

(In case of on-line payment of EMD)

9 UTR No. (For EMD)

10 Kindly provide bank details of the bidder
in the following format:
a) Name of the Bank

b) Account Number

¢) Kindly attach scanned copy of one Cheque
book page to enable us to return the EMD to
unsuccessful bidder

(Signature of the Tenderer)
Name:

Seal of the Company
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(ANNEXURE-III)
List of Govt. Organization/Deptt.

List of Government Organizations for whom the Bidder has undertaken such work during last three
years (must be supported with work orders)

Name of the organization Name of Contact Person Contact No.

Name of application specialist / Service Engineer who have the technical competency to handle and
support the quoted product during the warranty period.

Name of the organization Name of Contact Person Contact No.
Signature of Bidder
Name:
Designation:

Organization Name:

Contact No. :

PREVIOUS SUPPLY ORDER DETAILS
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Name of the Firm

(ANNEXURE -1V)

Order placed| Order Description Value Date of Has the Contact
by (Full | No. and and quantity of Completion equipment been person along
address of | Date of order order of delivery installed with
Purchaser) equipment as per satisfactorily Telephone
contract (Attach a No., Fax No.
Certificate and email
from the address)
Purchaser/
Consignee)

Signature and Seal of the Manufacturer/ Bidder

Place:

Date:
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(ANNEXURE-V)

ORIGINAL EQUIPMENT MANUFACTURER (OEM)
Manufacturing authorisation form (MAF)
(On Letter Head of Manufacturer)

Tender NO. i- oo Date:- ..............

To

The Director,
Indian Institute of Technology Delhi,
New Delhi- 110016

Dear Sir,
We manufactures of original equipment at T address of
factory.....oooviiiiiii ) do hereby authorize M/s (Name and address of Agent) to submit a bid,

negotiate and receive the order format against your tender enquiry.

M/S. is authorized to bid and conclude the contract in regard to this
business.
We hereby extend our full guarantee and warranty as per clause ...............cceevenvennnn.. of the terms and

conditions NIQ for the goods and services offered by the above firm.

Yours Faithfully,

(Name)

(Name & Seal of Manufactures)

Note: -

Items of indigenous nature or quoted in INR, more than 1 authorized representative may participate in the same tender
and submit their bids on behalf of their OEM/Principal/Manufacturer if the OEM permits more than one authorized bidder
in such case as per their policy.

In cases of agents quoting in offshore procurements, on behalf of their principal manufacturers, one agent cannot represent
two manufacturers or quote on their behalf in a particular tender enquiry. One manufacturer can also authorize only one
agent/dealer

The letter of authority should be on the letterhead of the manufacturer and should be signed by a person competent and having

the power of attorney to bind the manufacturer. The same should be included by the bidder in its techno-commercial unpriced
bid.

33



<On Organization Letter Head>
(ANNEXURE-VI)

(For Goods/ Services Contracts)

No. Dated:

CERTIFICATE

I have read the clause regarding restrictions on procurement from a bidder of a country which

shares a land border with India and hereby certify that this bidder is not from such a country.

OR (whichever is applicable)

I have read the clause regarding restrictions on procurement from a bidder of a country which

shares a land border with India and hereby certify that this bidder is from (Name of

Country) and has been registered with the Competent Authority. I also certify that this bidder fulfills

all the requirements in this regard and is eligible to be considered.

(Copy/ evidence of valid registration by the Competent Authority is to be attached)

Signature of Bidder/ Agent

Name:

Designation:

Organization Name:

Contact No. :
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<On Organization Letter Head>
(ANNEXURE-VII)

(For Works Contracts, including Turnkey contracts)

No. Dated:

CERTIFICATE

I have read the clause regarding restrictions on procurement from a bidder of a country which
shares a land border with India and on sub-contracting to contractors from such countries and hereby
certify that this bidder is not from such a country and will not sub-contract any work to a contractor

from such countries unless such contractor is registered with the Competent Authority.

OR (whichever is applicable)

I have read the clause regarding restrictions on procurement from a bidder of a country which
shares a land border with India and on sub-contracting to contractors from such countries and hereby

certify that this bidder is from (Name of Country) and has been registered with the

Competent Authority and will not sub-contract any work to a contractor from such countries unless
such contractor is registered with the Competent Authority. I also certify that this bidder fulfills all the

requirements in this regard and is eligible to be considered.

(Copy/ evidence of valid registration by the Competent Authority is to be attached)

Signature of Bidder/ Agent

Name:

Designation:

Organization Name:

Contact No. :
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(ANNEXURE-VIII)

BID SECURITY UNDERTAKING
(To be issued by the bidder on company’s letterhead in lieu of EMD)

To,
The Registrar,

LLT. Delhi, Hauz Khas,
Delhi — 110016.

We, M/s (Name of the Firm), with ref. to Tender
No. dated hereby undertake that:

1. We accept all terms and conditions of the tender document.

2. We accept that, we will not modify our bid during the bid validity period and will honour the contract after
the award of contract.

3. In the event of any modification to our bid by us or failure on our part to honour the contract after final
award, our firm may be debarred from participation in any tender/ contract notified by IIT Delhi for a period

of one year.
Yours faithfully,
(signature)
Name:

Date:
Office Seal:
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Online Bid Submission:

BID SUBMISSION

The Online bids (complete in all respect) must be uploaded online in two Envelops as explained below: -

Envelope — 1

(Following documents to be provided as single PDF file)

SI. No.

Document

Content

File Types

—_—

Technical
Bid

Compliance Sheet (Annexure - I)

.PDF

Organization Declaration (Annexure - 1)

.PDF

List of organizations/ clients where the same products have been
supplied (in last two years) along with their contact number(s).
(Annexure-I11)

.PDF

Technical supporting documents in support of all claims made at
Annexure-I

.PDF

Previous Supply Order (Annexure - [V)

.PDF

Original Equipment Manufacturing
Manufacturing Authorization Form (MAF) (Annexure - V)

.PDF

(For Goods/ Services Contracts)

Certificate - Bidder Not from/ from Country sharing Land border
with India & Registration of Bidder with Competent Authority
(Annexure-VI)

.PDF

(For Works Contracts, including Turnkey Contracts)

Certificate — Bidder Not from/ from Country sharing Land border
with India, Registration of Bidder with Competent Authority & not
sub-contract any work to a contractor from such countries unless
such contractor is registered with the Competent Authority
(Annexure-VII)

.PDF

Bid Security Undertaking in lieu of EMD (Annexure-VIII)

.PDF

Envelope — 2

S1. No.

Document

Content

Financial
Bid

Price bid should be submitted in given BOQ XXXX.xls format.

(Note: -Comparison of prices will be done ONLY on the bids
submitted for the Main Equipment and anything asked as ‘Optional’
in the specs is not to be included for overall comparison.) Bids for
optional items are to be submitted in ‘sheet2 Quote for optional items’

XLS

37




