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Dlease arrange to supply within & months, the articles noted below
and condiliong stated on Lhe revsrse:
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Director, NAL and not

in the name of any officer,

PUR/SED/IO/ 286708 June 8, 2009
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ICP PECVD System along with spares. 1 No. | 29,00.,000.00
[&s per specification & terms & conditions enclosed]

29,00,000.00

TOTAL

29,00,000.00 |
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Note:

PAYMENT: 20% O ORDER VALUE + 100% TAXES RPTEXR PRE-DISPATCH

THNSPECTION & DELIVERY OF MATERIAL IN GOOLR CONDITION AT NAL &

BALANCE 20% AGATNST INSTALLATION & ACCEPIANCE BGAINST 10% FRG

YALID URTO 2 MONTHS BEYOND WARRANTY PERIGD -

TAK: VAT 8 12.5% EXTRA.

EN: AS PER GOV OF TNDT
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ENCLOSER HEREWITH.

ToM DUTY CERTIFIOATE WILL BE ISSUZD FOR IMPORTED

IMBORESED AT ACTUALS AGRINST SUPPORTING

ALTAN & BTLL OF ERNTHY.
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COPY OF
TO Al STORES.
BANTY: 12 MONTHS FROM THE DATE OF AQUEPTANCE OF THE MATERIAL .
vou MAY APPROACH THE DIRECTOR OF THE LAR, WITHIN A PERIOD OF 30
DAYS, LN THE BVENT ’JL ANY DELAY IN TAXIMNG DECIS DIFFICULTY
TH MAEXING PAYMENT FTC ., ALONGWITH RELEVANT DOCUMENTS TO0

( i} ITTCHNS TD THE EXTEND HOT SUPERSEDED LN
THTS '5[]'?"‘"' Jl—ll:-‘-'l'-! SHALL BE GOVERMNED BY TIHIE FROWV :
I FIONTRAG DOCUMERTS
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Terms & Conditions

I. The order should be acknowledged by return post confirming the rates and all other terms and conditions
embodied, within 21 days,

2. The number and date of this Order and serial number of the article overleaf must be quoted in the bill and the rates

must be checked with your original quotation. No variation in price and specifications will be accepted,

3. For payment, the bill should be prepared in ink or typed, pre-receipted and submitted in duplicate along with
paclkine sl

4. I case your rate is FO.R dispatching station the goods are required to be insured for full value including freight

charges and claim the same in vour bill with supporting vouchers,

3. Charges not mentioned in the quotation shall not be paid. VAT-TIN number should be mentioned in the hill wherever

applicable, It may be noted that this Laboratory is NOT eligible to issue Central sales Tax concessional Form *C’ ar ‘D"
This laboratory is, however eligible to issue Central Sales Tax as applicable to Scientific and Educational Institution
on all purchases ol Scientific Equipment from Bombay (Maharashtra State), Delhi and Manipur.

1. Printed conditions, if any. sent along with veur quotation shall not be binding on us.

Thts labaratory is exempted from Excise Duty vide notification No.10/97 dtd 01/03/2007 & Customs duty vide 51/
96 did 23/07/96 at a concessional rate is leviable,

Mo claim on account of payment of Octroi duty within the limit of the Municipal Corporation shall be accepted.
Payment of your bill will be made on receipt of the articles in good condition, by crossed account paycee cheque on
the State Bank of India. Bangalore,

10. All damaged or/and unapproved good shall be returned at vour cost and risk and the incidental expenses, incurred
thereon shall be recovered from any of your bills,

I1. Supplies received after the due date are liable to be rejected.

[2. As time is the essence of this order, the date of delivery should be strictly adhered to, otherwise the Directar
reserves the right to claim liguidated damages at 1/2 percent per week subject to maximum of 10 percent of the
total value of supply order,

13. The items can be delivered in our stores before 4 P.M an all working davs. Wherever, installation is required to be
done, the same should be done by the supplier within the free time of insurance so that claims if any can be lodged.
Failure to install the equipment will attract the same rate of penalty as mentioned at 12 above.

14. ORDER SUBJECT TO BANGALORE JURISDICTION ONLY.
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SPECIFICATIONS FOR INDUCTIVELY COUPLED PLASMA PECVYD
SYSTEM

The Inductively coupled PECVD system has to be fabricated, tested, inspected, supplied
and installed as per specifications and details provided below.

The system should essentially consist of

e Semi circular type high vacuum chamber with front opening door and having
number of ports for connecting different facilities.

« High vacuum pumping system with turbo molecular pump with controller,
backing rotary pump, valves, SS plumbing line, vacuum measuring gauges,
manual throttle valve for controlling the process pressure etc.

o Gas handling system with manifold, valves, S8 pipeline. 4 channcl mass flow
controller with display unit . Capacitance manometer (Baratron type) with power
supply and display unit for measurement of process pressure.

e 500 Watt, 13.56 MHz, RF power supply with water cooled RF feedthrough as per
our specifications,

« (Control console with safety interlocks for smooth operation of the system.

e Set of spares and mounting stand for the total system.

Brief deseription of the main components are given below:

HIGH VACUUM CHAMBEBER

The vacuum chamber of the proposed Inductively Coupled PECVD system has to
be rectangular type measuring 600x500x400 mm ({ hxwxd ) with rectangular door and a
semi-circular body at the back. Material of construction has to be 85304, The type and
number of ports given below are the minimum and minor modifications may be made
with consultation with out major changes in the basic design.

The top plate should have an 1SO250KI flange and cover plate for the flange to
have a water cooled RF feed through and 4 no. one inch feed throughs, The boltom and
the back side of the chamber to have [SQ 160KF flanges for mounting the turbo or other
pumping system. Two number ISO 250 bolt-on {langes are to be provided on both the
sides.

In addition to these flanges other ports on the main chamber have to be provided
for view ports, general vacuum measurement, process gas inlet and process pressure
measurement and other feed throughs. A complete drawing of the system has to be
provided.

The cover plate for the bottom 160 ISO KF [lange should have provision for 5
number feed throughs with one electrically 1solated for biasing the substrates. The door
should have three number 2inch view ports mounted on it. A two layer removable shield
has to be provided in side the chamber.

The design and fabrication of the chamber has to be as per ASME code sec V1L and the
weldings have to be done by TIG argon arc welding following ASME code Sce 1X | All
the weld joints have to be leak tested by Helium Mass Spectrometer Leak Detector to an



individual leak rate of 1 x 10™ std cc/sec and finally the chamber should be buffed and
polished to bright finish.

HIGH VACUUM PUMPING SYSTEM

The chamber should be evacuated to a base pressure better than 10° mbar by a
combination of Varian / Pfeiffer Turbo molecular pump of atleast 500 lit/sec. with
appropriate controller , vent valve , inlet shield etc., and backing rotary vacuum pump of
capacity 585 lit‘min (35m3/hr) 20.5 CFM). Necessary valves, SS pipelines and vacuum
measuring gauges should be provided. The turbo pump should be capable of pumping at
low backing pressure, typically from 107 mbar. The system should have two low
vacuum ganges and a high vacuum gauge to measure high vacuum better than 10°° mBar,
The digital gauge controllers for the gauges and the gauges themselves should be
calibrated against national standards.

A 67 size electro- pneumatically operated gate valve has to be used as hish
vacuum valve above the turbo pump and the 2 backing / roughing valves used should be
butterfly type. A manually operated throttle valve has to be fixed above the high vacuum
valve to control the pumping speed during CVD process.

GAS HANDLING SYSTEM

The gas handling system should consist of a SS manifold for mixing the gases.
Manifold should have 4 numbers of inlet and one number of outlet which is connected
to the chamber. 4 nos. of mass flow controllers with display cum control unit have to be
provided in the gas handling system and the MFC’s have to be procured from MKS
Instruments. The MFC’s have to be calibrated for Methane (0-50 scem), Nitrogen (0 -50
scem), Hydrogen (0-100 scem) and Argon (0 -100 scem). The MFCs should have
solenoid operated isolation valves on both sides, The gas mixture from the gas manifold
should enter the vacuum chamber and delivere the gases al the appropriate location
uniformly with a ring shaped showerhead tvpe gas leeding arrangement.

PROCESS PRESSURE MEASUREMENT

Process pressure measurcment has to be done by an MKS make baratron
capacitance manometer calibrated for reading 0.1mbar pressure with appropriate readout
device and connecting cables.

RF POWER SUPPLY

The Huttinger make RF power supply operating at 13.56MHz frequency should have
an out put power of atleast S00W with auto matching network for inductive coupling with
optical fiber control of matching network. Availability of pulse mode power operation is
desirable. Digital display of forward and reflected power, RF voltage, self-bias and matching
network settings and other important operating parameters should be readable through a front
panel display.

CONTROL PANEL

All the electrical and clectronic instrument should be mounted on a separate
movable standard 197 instrument rack. It should house all the electrical switch gear and
operating switches and monitoring devices. Vacuum measuring gauge, RF power supply,



Mass Flow controller, Turbo controller, ctc all have to be mounted in the control panel.
A mumic diagram with active display should be provided to know the status of the system
and process cycle. All the safety interlocks for the smooth operation of the system should
be provided in the control panel. The control panel should be a sell standing unit and
scparate from the main process system and a connecting cable should integrate them.

SAFETY INTERLOCKS

Standard safely mterlocks for high vacuum system should be provided for the
smooth operation of the system. Vacuum system / cycling and process should be
interlocked for safety of the instrument and the personnel using. All the major electrical
circuit should be provided with contactor / circuil breaker with fuses . The RIF
feedthrough should be checked for the leakage and impedance and the instrument should
be elfectively grounded.

SPARES

Following spares are provided with the system
1) 0O ring and gasket 1 1 Set
2) Fuses 11 Set
3) Indication lamps : 1 Set
4) Rotary pump oil : 20 litres
5) Pirani gange head : 2 Nos.
6) Penning gauge head . 1 No.
7y Swagelok coupling . 2 Nos.
8) Solenoid valve . 2 Nos.

9) A set of fuses and essential spares {or turbo and rotary pumps, RF power supply and
gas handling system to be provided.

FABRICATION AND DRAWING

The system has to be fabricated from SS 3041 material and the vacuum chamber
should be electropolished and leak tested. All the S5 material should be tested for
chemical composition. All the weldings should be done by TIG argon arc welding
following ASME code Sec IX. All welded joints should be tested by NDT. All the
welded joints should be leak tested by Helium Mass Spectrometer Leak detector to an
individual leak rate of 1 x 107 std co/sec.
A compact mounting stand fabricated from MS material (neatly painted) should be
provided to mount the process chamber at convenient height.

Detailed fabrication drawing has to be made and submitted for our approval. Only
after our approval, the fabrication process should start.

PRE-DESPATCH INSPECTION

The total system has to be offered for checking at various stages for conlormity to
the tendered specifications and [inally before dispatch for our inspection at your works at
Bangalore. Only after our inspection and acceptance, the items should be shipped to our
site.



INSTALLATION
The supplied items must be installed at our site by your factory trained engineers on free
ol cost. However the utilities will be provided by us.

INSTRUCTION MANUAL

The supplied item must accompany instruction manual containing all drawings , electrical
and electronic circuit diagram, operation and mainienance manual etc.,

FINAL ACCEPTANCE AT NAL

After the installation and commissioning at NAL, vou should demonstrate the system
performance as per tendered specificalions.



