GOVERNMENT OF INDIA
DEPARTMENT OF SPACE

ISRO SATELLITE CENTRE (ISAC)
AIRPORT ROAD, VIMANAPURA POST
BANGALORE-560 017.

TENDER NOTICE NO. 18 DATED 18.01.2012

On behalf of President of India, Head, Purchase & Stores, ISRO Satellite Centre (ISAC),
Bangalore 560 017 invites sealed tenders for supply of the following items:

TENDER
sL. TENDER Nt o
NO | REFERENCE BRIEF DESCRIPTION QTY S.TAX
Rs. Ps.
01 |ISGE 20110 20030 | MICROWAVE RF (ARMOR) CABLE (AS PER Rs. 228/-
DOCUMENT) '
ALDEC EQUIVALENT STAND ALONE HARDWARE PROTOTYPING | (AS PER
02 |ISIR 20110 21042 | £ - bocumenT) | RS 228
(AS PER ]
03 |ISGE 2011021510 | MICROWAVE RF CABLE bocumenty | RS 228
04 |ISGE 20110 21632 | PHASE NOISE ANALYZER (40 GHz) (AS PER Rs. 228/-
DOCUMENT) '
(AS PER
05 [ISIR 20110 21721 | SPACE GRADE FPGAS pocumenT) | RS 228
] (AS PER ]
06 |ISGE 20110 21780 | DIODES -7 TYPES pocumenT) | RS 228
07 |ISGE 20110 21782 | SOLAR ARRAY SIMULATORS (AS PER Rs. 228/-
DOCUMENT) '
08 [ISIR 20110 21807 | TCXO (21.4 MHz) SPACE QUALIFIED (AS PER Rs. 228/-
' DOCUMENT) '
09 [ISIR2011021883 | VOLTAGE CONTROLLED CRYSTAL OSILLATORS (AS PER Rs. 228/-
DOCUMENT) '
10 [ISIR 2011021884 | SPACE QUALIFIED TCXOS (10 MH2) (AS PER Rs. 228/-
DOCUMENT) '
TWO PART TENDER
(AS PER ]
11 |ISMS 20110 21802 | ZETA POTENTIAL ANALYZER pocumenty | RS 228
12 |ISMS 20110 21803 | MICRO ARC OXIDATION POWER SUPPLY (AS PER Rs. 228/-
DOCUMENT) '
(AS PER
13 [ISIR 20110 21922 | SPACE GRADE - FPGA bocumenT) | RS 228!

SL.NO. 01 TO 04

SL. NO. 05 TO 09

SL.NO.10TO 13

SUBMISSION OF TENDER
OPENING OF TENDER

SUBMISSION OF TENDER
OPENING OF TENDER

SUBMISSION OF TENDER
OPENING OF TENDER

NOTE: TWO PART TENDER SYSTEM IS APPLICABLE FOR SL.NO.11, 12 & 13 ONLY.
INSTRUCTIONS ARE PART OF THE TENDER DOCUMENTS.

15T MARCH 2012 AT 1600HRS (IST)
: 2"° MARCH 2012 AT 1000HRS (IST)

: 05" MARCH 2012 AT 1600HRS (IST)
:06'" MARCH 2012 AT 1000HRS (IST)

: 12™ MARCH 2012 AT 1600HRS (IST)
:13™ MARCH 2012 AT 1000HRS (IST)




NOTE:

10.

11.

12.

13.

14.

15.

16.

17.

Tender documents will be hosted shortly on ISRO lebofwww.isro.gov.in Interested tenderers
may, at their option, download the tender documémisi website and submit offers along with
prescribed tender cost (in form of Bank Draft) as getails in the tender notification. The Demand
Draft should be sent in a separate cover with &iioyg letter along with the cover containing the
guotation.

Tender fee shall be payable only in the form ofkbdraft drawn in favour of Accounts Officer,
ISRO Satellite Centre, payable at Bangalore. Nerotode of payment for tender fee is acceptable.

Vendors/firms name and tender no. shall be inditatethe reverse side of the Demand Draft.

While requesting for tender documents, please dsunmerscribe tender number and due date on the
envelope. Instead indicate “Request for TendembDamts”.

Detailed specification, terms and conditions areifihed in the tender documents.

DD should not be dated prior to the date of adsentient / intimation / website. Separate requests
and demand drafts shall be sent for each tendemuaiemt.

ISAC will not be responsible for non-receipt of den documents/offers due to postal delay / loss in
transit.

Quotations received without payment of tender fdkebe treated as unsolicited.

Indian agents while quoting on behalf of their pipals shall provide necessary authorisation letter
from their Principals.

It may be noted that, an Indian Agent c@nrgsubmit two or more quotations on behalived or
more different Foreign Principals for each tendfesubmitted, all offers will be rejected.

Quotation shall be valid for a period of Nindays from the date of opening.

Quotations received after the due date anel With not be considered.

While submitting your offer pleassuperscribe tender no and due date on thdopere
Addressed to Head Purchase & Stores, ISRO Sat€llteire, Airport Road, Vimanapura Post,
Bangalore-560 017.

If tender opening date happens toui@ipholiday tender will be opened on the next kimg
day & interested Vendors may depute their Reprasieas to attend the Public Tender Opening.

Request for the extension of the due datenetlbe considered.

Head, Purchase and Stores, ISAC resémeasght to accept or reject any tenders in partfull
without assigning any reasons thereof.

Tenderers who do not utilise the siteb shown at clause 01 above can also prdbere
Tender documents from Purchase & Storesé@ffiPurchase Division, ISRO Satellite Centre,
Airport Road, Vimanapura Post, Bangalore-560 Ohdjal on payment of Non-refundable Tender
fee as indicated above, on all working days betvig®®Hrs to 1600Hrs



INSTRUCTIONS TO TENDERERS

SUPPLIER'S COMMENTS/COMPL IANCE

1. The Tenderers should submit quotations in duplicate in a
sealed envelope, superscribing the Tender No. and due date
of Opening and completed in all respects with technical
specifications, including pamphlets and catalogues.

2. A Proforma Invoice may also be given which should
contain the following information:-

a) The FOB value, the C & F Value for import by Sea-Freight/
Air Freight upto and for air parcel post upto Bangalore-17 should
be separately indicated.

b) Agency Commission: The amount of commission included in
the price and payable to the Indian Agents of the Contractor
shall be directly to the Indian Agents by the purchaser in
equivalent Indian Rupees on the basis of an invoice from him
applying T.T. buying rate of exchange ruling on the date of
placement of the Purchase Order and which shall not be
subject to any further exchange variations. This payment will
be released to the Indian Agents within 30 days from the date
of acceptance of goods.

¢) The Contractor shall invoice only for the net amount
payable to him, after deducting the amount of Agency
Commission included in the invoice which would be paid to the
Indian Agents directly by the Purchaser. However, the
contractor's invoice should separately reflect the amount of
commission payable to his Indian Agent.

d) The earliest delivery period and country of origin of the
Stores.

e) Banker's name and address of the contractor.

f) The approximate net and gross weight and dimensions of
packages/cases.

g) Recommended spares for satisfactory operation for a
Minimum period of one year.

h) Details of any technical service, if required for erection
assembly, commissioning and demonstration.

3. The FOB and C & F prices quoted should be inclusive of all
taxes, levies, duties arising in the tender's country.

4. The offer should be valid for a minimum period of 120 days
from the due date of opening of the tender.

5. Samples, if called for should be sent free of all charges.

6. Late tenders will not be considered. Quotations by cable, fax
or telex must be followed by detailed offers, to reach within
15 days.

7. Offers made by Indian Agents on behalf of their Principals,
Should be supported by the Proforma Invoice of their
Principals.

8. The details of Import License will be furnished in the
Purchase Order.

9. The Authority of person signing the tender, if called for,
shall be produced.

10. Instruction/operation manual containing all assembly details
including wiring diagrams should be sent wherever
necessary in duplicate.  All documents/correspondence




should be in English Language only.

11. The Purchaser reserves the right to accept or reject the
lowest or any other offer in whole or in part without assign-
ing any reason.

12 It is expressly agreed that the acceptance of the stores
contracted for is subject to final approval in writing by the
Purchaser.

13 a. Part shipment is not allowed unless specifically agreed
to by us.

b. As far as possible, stores should be despatched by Indian
Flagged Vessels/ Air India or through any Agency
nominated by us.

14. Inspection/Test Certificates should be provided for the goods
any inspection by Lloyds or any other testing agency is
considered necessary, it shall be arranged by Contractors.

15. Where erection or assembly or commissioning is a part of
the contract is should be done immediately on notification.
The Contractor shall be responsible for any loss / damages
sustained due to delay in fulfilling this responsibility.

16. For items having shelf life / those with maximum shelf
should be supplied, if order is placed.

TERMS AND CONDITIONS

1. DEFINITIONS:

a) The term 'Purchaser' shall mean the President of India or his
SUCCEeSsSOrs or assigns

b) The term 'contractor' shall mean the person firm or
company  with whom or with which the order for the
supply of stores is placed and shall be deemed to include
the Contractor's representatives heirs, executors and
administrators unless excluded by the contract

c) The term Purchase Order shall mean, the communication
authorised intimating the acceptance on behalf of the
purchaser on the terms and conditions mentioned or referred
to in the said communication accepting Tender or offer of the
Contractor for supply of stores or plant or machinery or part
thereof.

d) The term "stores" shall mean, what the Contractor agrees
to supply under the contract as specified in the purchase
order.

2. PRICES shall be indicated only in PART-II

Tenders offering firm prices will be preferred. Where

a price variation clause is insisted upon by a tenderer
guotations with a reasonable ceiling should be submitted.
Such offers should invariably be supported by the base
price taken into account at the time of tendering and also
the formula for any such variations.

3. TERMS OF PAYMENT

3.1 Being a Department of Government of India, the normal
terms of payment are by Sight Draft. However other
terms of payment like establishment of Letter of Credit
may be considered by the Purchaser on such terms and




conditions as may be agreed upon.

3.2 The Sight Draft/Letter of Credit will be operative
on presentation of the under mentioned documents:

a) Original Bill of Lading / Airway Bill

b) Commercially certified invoices describing the
stores delivered, quantity, unit rate and their total
value in triplicate. The invoice should indicate the
discounts, if any and Agency Commission separately

c) Packing list showing individual dimensions and
weight

d) Country of origin certificate in duplicate

e) Test Certificate

f) Declaration by the seller that the contents in each
case are not less than those entered in the invoices
and the quality of the stores are guaranteed as per
the specifications asked for by the Purchaser

g) Warrantee and Guarantee Certificate vide clause 20.

4. IMPORT LICENCE:

Reference to Import License No and date and contract
number and date shall be prominently indicated in all
the documents vide para 3.2

5. DEMURRAGE:

Supplier shall bear demurrage if any incurred by the
Purchaser due to delayed presentation of shipping
docu ments as prescribed in para 3.2 to the Bankers
within reasonable time(say within 10-12 days) from the
date of bill of lading for sea consignments and within 3/4
days from the date of Airway bill for air consignments.

6. ADDRESS OF INDIAN AGENTS:

7. GUARANTEED TIME OF DELIVERY:

The time for and the date of delivery stipulated in the
purchase order shall be deemed to be the essence of the
contract. Delivery must be completed within the dates
specified therein

8. INSPECTION AND ACCEPTANCE TESTS:

8.1 The purchaser's representatives shall also be  enti-
tled at all reasonable times during manufacture to
inspect examine and test on the Contractor's premises
the material and workmanship of all stores to be sup-
plied under this Contract and if part of the said Stores
is being manufactured on other premises, the Contractor
shall obtain for the Purchaser's representative permis-
sion to inspect, examine, and test as if the equipment
were being manufactured on the Contractor's premises.
Such inspection, examination and testing shall not
release the contractor from the obligations under this
contract.




8.2 For tests on the premises of the Contractor or of any
of his sub-contractors, the contractor shall provide free
of cost assistance, labour, materials, electricity, fuel
and instruments as may be required or as may be reason-
ably needed by the Purchaser's representative to carry
out the tests efficiently.

8.3 When the Stores have passed the specified test, the Pur
chaser's representative shall furnish a certificate to
this effect in writing to the Contractor. The Contrac-
tor shall provide copies of the test certificates to the
Purchaser as may be required.

9. MODE OF DESPATCH

Generally stores should be despatched by Indian Flagged
Vessel/Air India or through any other Agency nominated
by the Purchaser. A copy of the invoice and packing
list should be invariably kept inside each of the pack-
age.

10. PORT OF ENTRY: Chennai / Bangalore

11. PORT CONSIGNEE: Stores Officer, ISRO Satellite Centre,
Airport Road,

12. ULTIMATE CONSIGNEE: Vimanapura Post ,
Bangalore,INDIA

13. SHIPPING MARKS
The marks on the shipping documents such as invoice,
bill of lading and on the packages should be as follows:-
PURCHASE ORDER NO DATE
GOVERNMENT OF INDIA
DEPARTMENT OF SPACE
ISRO SATELLITE CENTRE
BANGALORE

DESTINATION:
PORT OF ENTRY

14. INSURANCE OF STORES
The purchaser shall be responsible for insuring the
stores wherever considered necessary. The Contractor
shall however be responsible for notifying as per pro-
forma enclosed to the purchaser or the insurers nominat-
ed by the purchaser, the complete details of the pro-
posed shipments including the value of each shipment and
other relevant data immediately after shipment to enable
the purchaser or the insurers to arrange for the is-
suance of the insurance policy if required. The necessi-
ty or otherwise of insurance will be as indicated in the
Purchase Order

15. CONTRACTOR'S DEFAULT LIABILITY

15.1 The purchaser may upon written notice of default to the
Contractor terminate the contract in whole or in part
in circumstances detailed hereunder:

a) If in the judgment of the Purchaser the Contractor
fails to make delivery of stores within the time speci-
fied in the contract agreement or within the period of
which extension has been granted by the Purchaser to
the Contractor.




b) If in the judgment of the Purchaser the contractor
fails to comply with any of the other provisions of this
contract.

15.2 In the event of Purchaser terminates the contract in
whole or in part as provided in clause 15.1 the
Purchaser reserves the right to purchase upon such terms
and in a manner as he may deem appropriate stores
similar to that terminated and the contractor shall be
liable to the purchaser for any additional costs for
such similar stores and/or for liquidated damages for
delay as defined in clause 19 until such reasonable
time as may be required for the final supply of stores.

15.3 If this contract is terminated as provided in clause
15.1 the purchaser in addition to any other rights
provided in this article, may require the contractor
to transfer title and deliver to the purchaser under
any of the following cases in the manner and as direc-
ted by the purchaser.

a) Any completed stores

b) Such partially completed stores, drawing informa-
tion and contract right (herein after called manufac-
turing material)as the Contractor has specifically
produced or acquired for the contract as terminated.
The purchaser shall pay to the Contractor the contract
price for completed stores delivered to and accepted
by the purchaser and for manufacturing materials deli-
vered and accepted.

15.4 In the event the purchaser does not terminate the
Contract as provided in clause 15.1 the Contractor,
shall continue the performance of the contract, in
which case he shall be liable to the purchaser for
liquidated damages for delay as set out in clause
19 until the stores are accepted.

16. REPLACEMENT

If the Stores or any portion thereof is damaged or lost
during transit, the purchaser shall give notice to the
contractor setting forth particulars of such stores
damaged or lost during transit. The replacement of such
stores shall be effected by the contractor within a
reasonable time to avoid unnecessary delay in the
intended usage of this stores. The price of replacement
items shall be paid by the purchaser on the basis of
original price quoted in the tender or as reasonably
worked out from the tender. The cost of damages will
however be claimed by the purchaser from the insurance
company. The import License/Customs Clearance Permit
for the replacement will be provided by the Purchaser.




17. REJECTION:

In the event that any of the Stores supplied by the
Contractor is found defective in material or workmanship
otherwise not in conformity with the requirements of the
contract specification, the purchaser shall either
reject the stores or request the contractor, in writing

to rectify the same. The Contractor on receipt of such
notification shall either rectify or replace the defec-

tive stores free of costtothe purchaser. If the
contractor fails to do so, the purchaser may at his
option either.

a) replace or rectify such defective stores and recover
the extra cost so involved from the contractor, or

b) terminate the contract for default as provided under
clause 15 above.

c) acquire the defective stores at a reduced price con-
sidered equitable under the circumstances.
The provision of this article shall not prejudice the
Purchaser's rights under clause 19.

18. EXTENSION OF TIME:

If the completion of supply of stores is delayed due to
reasons of force majeure such as acts of God, acts of
public enemy, acts of Government, fires, floods, epide-
mic, quarantine,restrictions, strikes and freight embar-
goes, the Contractor shall give notice within 15 days to
the Purchaser in writing of his claim for an extension

of time. The purchaser on receipt of such notice after
verification, if necessary, may agree to extend the
contract delivery date as may be reasonable but without
prejudice to other terms and conditions of the contract.

19. DELAY IN COMPLETION / LIQUIDATED DAMAGES

If the contractor fails to deliver the Stores within
thetime specified in the contract or any extension
thereof the purchaser shall recover from the contractor
as liquidated damages a sum of one-half of one
percent(0.5 percent) of the contract price of the unde-
livered stores for each calendar week of delay. The
total liguidated damages shall not exceed ten percent
(10 percent) of the contract price of the unit or units

so delayed. Stores will be deemed to have been delive-
red only when all its component parts are also deliv-
ered. If certain components are not delivered in time,
the Stores will be considered as delayed until such
time as the missing parts are delivered.

20. GUARANTEE AND REPLACEMENT

a)

The contractor shall guarantee that the Stores supplied
comply fully with the specification laid down, for mate
rial, workmanship and performance.

b)

For a period of twelve months after the acceptance of
the stores, if any defects are discovered therein or any
defects therein are found to have developed under proper
use arising from faulty materials, design or workmanship
contractor shall remedy such defects at his own cost




provided he is called upon to do so within a period of
14 months from the date of acceptance thereof by the
Purchaser who shall state in writing in what respect the
stores or any part thereof are faulty.

c)

If in the opinion of the Purchaser it becomes necessary
to replace or renew any defective stores,such replacement
or renewal shall be made by the Contractor free of all
costs to the Purchaser provided the notice informing the
Contractor of the defect is given by the Purchaser in
this regard within the said period of 14 months from the
date of acceptance thereof.

d)

Should the contractor fail to rectify the defects,the pur
chaser shall have the right to reject or repair or
replace at the cost of the contractor the whole or any
portion of the defective stores.

e)

The decision of the Purchaser, not withstanding any
prior approval or acceptance or inspection thereof on
behalf of the Purchaser, as to whether or not the stores
supplied by the Contractor are defective or any defect
has developed within the said period of 12 months or as
to whether the nature of the defects requires renewal or
replacement shall be final conclusive and binding on the
contractor.

f)

To fulfil guarantee conditions outlined in clause 20(a)

to 20(e) above, the contractor shall at the option of

the purchaser, furnish a bank guarantee )as prescribed
by the Purchaser-Bank Guarantee enclosed) from a
Bank approved by the Purchaser for an amount
equivalent to 10% of the value of the contract along with
first shipment documents. On the performance and
completion of the contract in all respects, the Bank
Guarantee will be returned to the Contractor without any
interest.

)}

All the replacement stores shall be guaranteed for a
period of of 12 months from the date of arrival of
Stores at Purchaser's site.

h)

Even while the 12 month guarantee applies to all stores
in case where a greater period is called for by our
specifications then such a specification shall apply, in
such cases the period of 14 months referred to in clause
20(b) and (c) shall be the 'asked for' guarantee period
plus two months.

21. REQUIREMENT OF ADDITIONAL NUMBERS OF STORES

/SP ARE PARTS ORDERED

The contractor shall also undertake the supply of addi-

tional number (Nos) of items covered by the order as
considered necessary by the Purchaser at a latter date.
The actual price to be paid shall be mutually agreed to

after negotiations.

22. PACKING

a)

The contractor wherever applicable shall pack and
crate all stores for sea/air shipment as applicable in a
manner suitable for export to a tropical humid climate,
in accordance with internationally accepted export
practices and in such a manner so as to protect it from




damage and deterioration in transit by road, rail or sea
for space qualified stores. The contractors shall be
held responsible for all damages due to improper pack-

ing.

b) The contractor shall ensure that each box/unit of
shipments eligible and properly marked for correct
identification. The failure to comply with this re-
quirement shall make the contractor liable for additional
expenses involved.

¢) The contractor shall notify the purchaser of the date
of shipment from the port of embarkation as well as the
expected date of arrival of such shipment at the desig-
nated port of arrival.

d) The contractor shall give complete shipment information
concerning the weight, size, content of each packages
etc.,

e) Transhipment of equipment shall not be permitted
except with written permission of the Purchaser.

f) Apart from the dispatch documents negotiated through
Bank, the following documents shall also be airmailed to
the purchaser within 7 days from the date of shipment by
sea and within 3 days in case of air consignments.

a. Commercial Bill of Lading/Airway Bill/Post parcel
Receipt [two non-negotiable copies]

Invoice [3 copies]

Packing list [3 copies]

aloo

Test Certificate [3 copies]

e. Certificate of Origin.

Contractor shall also ensure that one copy of the pack-
ing list is enclosed in each case.

23. ARBITRATION:

If any time any question, disputes or differences what
soever shall arise between the Purchaser and the Con
tractor upon or in connection with this contract, either
party may forthwith give to the other notices in writing

of the existence of such question, dispute or difference
and the same shall be referred to the adjudication of
two arbitrators, one to be nominated by Purchaser, other
by a Contractor and in the event of any difference ofand
procedure for arbitration of the international Chamber
of Commerce at Paris. The expenses of the arbitrators
and umpire shall be paid as may be determined by them.
However, the venue of such arbitrators should be in
India.

24. LANGUAGE AND MEASURES:

All documents pertaining to the contractor including
specification schedule notices, correspondence, Operat-
ing and maintenance instructions drawings of any other
writings shall be written in English language. The
metric system of measurement shall be used exclusively
in this contract.




25. INDEMNITY:

The contractor shall warrant and be deemed to have
warranted that all Stores supplied against this contract
are free and clean of infringement of any Patent, copy
right or trademark and shall at all times indemnify the
Purchaser against all claims which may be made in re-
spect of the Stores for infringement of any right pro-
tected by Patent, Registration of design of Trade Mark
and shall take all risk of accidents of damage which may
cause a failure of the supply from whatever cause aris-
ing and the entire responsibility for the sufficiency of

all the means used by him for the fulfillment of the
contract.

26. COUNTER TERMS AND CONDITIONS OF SUPPLIERS:

Where counter terms and conditions printed or cyclos-
tyled conditions have been offered by the supplier the
same shall not be deemed to have been accepted by
the Purchaser, unless specific written acceptance thereof
is obtained.

27. SECURITY INTEREST:

On each item to be delivered under this contract, in-
cluding an item of work in progress in respect of which
payments have been made in accordance with the terms
of the contract, Purchaser shall have a security interest
in such items which shall be deemed to be released only
at the time when the applicable deliverable item is
finally accepted and delivered to the Purchaser in
accordance with the terms of the contract. Such securi-
ty interest of the Purchaser shall constitute a prior
charge as against any other charge of interest created
in respect of such items by any other entity.

28. BANK CHARGES:

While the Purchaser shall bear the bank charges payable
to his Banker (State Bank of India, ISRO Branch, Airport
Raod, Vimanapura, Bangalore - 560 017) the Contractor
shall bear the Bank Charges payable to his Bankers
including the Charges towards advising amendment
commissions.

29. TRAINING:

The Contractor shall, if required by the Purchaser,
provide facilities for the practical training of Pur-
chaser's engineering or technical personnel from India
and for their active association on the manufacturing
process throughout the manufacturing period of the
contract/stores, number of such personnel to be mutually
agreed upon.

30. APPLICABLE LAW:

The Contract shall be interpreted, construed and gov-
erned by the laws of India.




31. ANY OTHER POINTS

SIGNATURE OF THE PARTY

NAME

COMPANY
SEAL

DATE
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SL. NO. 01 FILE NO. ISGE 20110 20030

MICROWAVE RF (ARMOR) CABLE
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SL. NO.- 02 FILE NO.- ISIR 20110 21042

ALDEC EQUIVALENT STAND ALONE HARDWARE PROTOTYPING BOARD

Technical specifications

The following electrical and mechanical specifications are to be met

1 Detailed description
Components on top layer:
FG484 — BGA chip ASPE3000-FG484 (for Commercial configuration),

A3PE3000-2F G484l (for Industrial configuration)

POWER CON - power connector — one 2x17 gold pin connector (2.54mm pitch)
JTAG CON - JTAG connector — one 2x5 gold pin connector (2.54mm pitch)

C - capacitors

R - resistors

Components on bottom [ayer:

CQ352 - RTAX2508-2000S CQ352 leads

1.1 RTAX-S Prototyping Adaptor Top View

JTAG COM
\, 2168 mils (55.07 mim)

- C0-352 ADAPTER BOARD ver.2.2

w;ﬁjté:gs s e -2 [

EEEREFEE R NN EEEEEEEF —— POWER CON
kﬂ-.... L LR LN ] ] ] IEEEENR
E Bl == L
5 = am
B B == iz
3 Q -- -m
B == ==
2 3Eﬁ A3PE3000 - FG484 E:'ﬁ

E i

A1 CORNER

- d Eﬁ@@ §E /@

@/ \_ BOTTOM QFP
PIN 1 CORNER

@ - fiducial point* @ - hole, diameter: 85mils (1.65mm)
Fig 1. RTAX-S Prototyping Adaptor Top View

Note:
Black triangle indicates pin # 1 for power and JTAG connectors,
* fiducial points for utilizing in automated soldering process of the adaptor board. Refer to Fig 4.and Fig 5. for fiducial

points coordinates.



1.2 RTAX-S Prototyping Adaptor Side View

146 mil
(. Tmm) _T

(@ 3 mila (0.23 mim)

PIN)

70 mils
(T8 mm)

Table 1. Adaptor’s height eptions

For mare details (cable

selection) please
contact technical

support

' Total
Adaptor's options Description Helght
With all components Pawer supply from 512 mils

power connector or (13 mm)
from rmother board
Without power Power supply from | 345.5 mils
connector, JTAG mother board (8.8 mim}
connector in right
angle option
Without power and Power supply from 256 mils
JTAG connectars mother board. (6.5 mm)
Cable soldered in
place of JTAG
cannector.

Fig 2. RTAX-S Prototyping Adaptor Side View

1.3 RTAX-S Prototyping Adaptor Bottom View

127 mils Y
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O
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b approxamate posion of ging
Retar to Fig 5. for ping coordinatles.
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2128 mils [54.05 mm)

- hgle, diameter: 65mils (1.65mm}

Fig 3. RTAX-S Prototyping Adaptor Battam View
* * fiducial points for utilizing in automated soldering process of the adaptor board. Refer to Fig 4. and Fig 5. for

fiducial point coordinates.
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1.4 Adaptor's Top Side Fiducial Points and Holes Coordinates
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S AZPE3000-FG484
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o Famils
1. &3mm}
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{5340 mm |"-:'-:|-:. :'r:v

Fig 4. Adaptor's Top Side Fiducial Points and Holes Coordinates

1.5 Adaptor's Bottom Side Fiducial Points and Holes Coordinates
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(=1 278:45.751) mm = )
Pt ¥

[2018.8.1840.6] mils
(51 278:46.751) mm
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inaicate center of pinfholediducial

Pint
{-%0.3928) mils :
-1278,3.251) mm =
\__ = Bindds *
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& ESme PR .
-‘.'-.GFnl-n-.‘. A {B51278.3.251) rawmn
Hole = * i T Figueial Foint *
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fff'{ b Pin3sz * Pin265 'ERG_:; ]:n:: »
o {128.3.-50.3) miis (1B40.6:~50.3) miis At
13.2502,-1.27762) mm {46.7502;-127762} mm

Fig 5. Adaptor's Bottom Side Fiducial Points and Holes Coordinates



1.6 RTAX-S Prototyping Adaptor Block Diagram

RTAX2508, g _
RTAX1000S or 196 10 o > g L8 ASPE3000
RTAX2000S FG484
CQ&S:? i (341 10)
{max 19810 GND & ] GND, GNDO
WOA (] V2, YO [
ETRY i Va7,
YENIDLT), -
Tt {59 YECI D7) -e;'r.egc; ] VEURE  JTAG

[— 1

RTAX_VCCIBx W  GND AIPE_VCCI_Bx WIAG  VPUMP
ATAX_VCCA_16V  AIPE_VCC_1.5V

JTAG CON

POWER CON

Fig . RTAX-S Prototyping Adaptor Block Diagram

* inc) — not connected

= 196 signals wired as differential pairs. 2 signals wired as single lines

= RTAX prototyping adaptor bank mapping details should be provided

+ Two options to power up the AIPE3000-FG484 chip (either from the external power supply or from a custormner
board) should be provided. To power up from customer board, the details of the pins to be shorted should be

provided.
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MICROWAVE RF CABLE

FILE NO. — ISGE 20110 21510
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FILE NO. — ISGE 20110 21632

PHASE NOISE ANALYZER (40 GHz)

averages

ST Parameter Specification
No.
1. Frequency Range of the system | 5 MHz - 40 GHz
with inbuilt low noise reference
source
2. | Offset Analysis 0.01 Hz to 1000 KHz
3. Measurement Accuracy + 2 dB Max.
4, Phase detector Noise Floor Up to 1.8GHz Up to 40GHz
Bc/H ith inal RF input
(dBc/Hz) with nomina npu 1 Hz offset <-135 1 Hz offset <-125
of +10dBm.
10 Hz < -145 10 Hz < -135
100 Hz <-155 100 Hz <-145
1 kHz <-162 1 kHz <-155
10 kHz <-175 10 kHz <-165
100kHz above <-175 100kHz above <-165
Input amplitude range -20 to +20 dBm -10 to +10 dBm
5. Spurious level - 110 dBc or better
6. Measurement mode Automatic and Manual
7. Data Processing
Integrated Power: in dBC, radian rms, radian?
degree rms , degree? , Hz rms , Hz?
Ext Synthesizer Driver:  User defined IEEE-488
menu to set most of commercial RF synthesizers
8 Measurement Speed with 10 | <30 seconds maximum (100Hz to 1MHz offset)




9 Display functions Smooth, spec-line, frequency & level markers,
spurs list
10 | Pulse Measurement option System should have inbuilt pulse generator &
modulator and should be capable to do
measurements with duty cycle up to 1%
11 | Provision for extending / » Additive noise measurement
upgrading at a later date » Delay line method measurement
» Solution for unstable source measurement
12. | Typical Low Noise Built-in Reference Source Specifications
Frequency Range 5 MHz to 40GHz
RF output +13 dBm
Maximum Phase Noise (in dBC/Hz)
Frequency Offsets
Frequency
Range, MHz 1Hz 100 Hz 1 kHz 1 MHz
26000- 40000 -20 -70 -95 -120
18000- 26000 -25 -75 -100 -126
9000 — 18000 -30 -80 -103 -124
4000 — 9000 -35 -85 -112 -135
2000 — 4000 -40 -91 -115 -140
1000 — 2000 -45 -98 -122 -145
500 — 1000 -52 -105 -130 -150
100 — 500 -60 -110 -135 -152
5100 -70 -122 -145 -152
13. | Programming Interface GPIB, 10 Base T LAN interface (preferable)
14 | Remote programming controller | Equipment should come with remote programming
controller with USB, DVD burner, Minimum 40GB
HDD storage.
15 | Input Connector K-type(compatible with SMA type)
16 | Input Impedance 50 Ohms
17 | Calibration Option should be provided for auto calibration on
site.
18 | Operating Temp. range 10Ctod40 C




19

Power requirements 240+ 10% V AC, single phase, 50 Hz + 3 %

20

Accessories a. Operating ,Programming and Service Manual

b. All essential accessories
c. Rack mount kit / slides (optional)

21

Warranty Minimum Three Years

22

Options Any specific Application Software, Accessories
required but not supplied as standard should be

mentioned separately

23

Maintenance a. beyond warranty, annual maintenance service
contract provision shall exist

b. maintenance support for at least 10 years(post
purchase) with sufficient spares shall be
ensured

24

Quantity 1,2,3,4 nos. in slabs

Important Terms and Conditions

Minimum of 3 years warranty should be given: Extended warranty if any may also be

1 offered. Vendor must have service/calibration facility in India.
Point to point compliance statements to be attached with technical
2 Catalogue / data sheet along with page no. Please n  ote that without this, quote
is liable to be rejected.
3 All the hardware and firmware support required to derive the above specifications
should be pre — installed on the equipment and should work on standalone basis.
4 | Quote should be only for New Equipment.
5 Any software upgrade within warranty period from the date of installation & acceptance
should be provided free of cost.
Quote should be from manufacturer or their authorized Indian representative only.
6 o -
Authorization certificate must be attached.
7 Calibration certificate / data values / Calibration procedure if any should be provided.
3 It is the responsibility of vendor to provide installation and demonstration / training at

ISAC, at no extra cost.
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SPACE GRADE FPGAs

QTY.IN SLABS: -50 ", 100", 150", 200"

PROCUREMENT SPECIFICATION FOR 2 MILLOIN GATE DENSIT Y
FPGAS

A. DEVICE DETAILS

The FPGAs shall be antifuse based of gate den€i§02000 gates in 352 pin CQFP package
with the pin compatibility and electrical specifiican as per 5962-0422103QXC.

B. DEVICE QUALITY REQUIREMENTS

1. The devices shall be qualified to the quality leseQML ‘Q’ of MIL-PRF-38535.

2. All the devices shall undergo Pre-cap visual exatmm on 100% as per of MIL-PRF-38535
QML V. ISRO reserves right to participate during precap vsual inspection or
nominate 3¢ party for performing Precap Visual inspection Quote separately the cost
for performing precap by 3party. Address and details of thé Barty to be provided along
with the quote.

3. The devices shall be

i. Guaranteed to 100 KRad (Si) Total lonising Dosé®{T]
ii. Immune to single event Upsets (SEU) to kg 37 MeV-cm2/mg.
iii. Single Event Latch-up Immunity (SEL) to LEP>100 MeV-cm2/mg.

4. The devices shall be processed and screened on 18€i%0as per the table 1.

5. Quote separately for each one of the following drénem the deliverable quantity:

i. Destructive Physical Analysis (DPA) on one samm@epar the TM 5009 of MIL-
STD-883.
il. Life test on one sample.

C. DATAPACK REQUIREMENTS

The following Data shall accompany the devicesaompact disk or soft copy:
Certificate of Conformance issued by the manufactur

Precap Visual Inspection report.

Screening results by attributes and variables.

TCI Generic data shall be delivered.

Group C & D Generic Test reports.

DPA Test report if ordered.

Radiation Test report.

Life test data with samples if ordered.

. OTHER REQUIREMENTS

The name of the manufacturer and cage numberisidalbecified as part of the offer.
Devices shall be marked with DSCC 5962 number.

Each device type shall be supplied from lots witlme date code. The devices shall be
drawn from lots manufactured within 2 years of dagée of shipment.

Devices shall be packed in ESD safe packs, optwmplote for individually vacuum
packing.

The device Leads / Body shall be free from any tgpexidation / corrosion / brown spots
etc.
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6. Only Vendors/Suppliers authorized to source abopac& Grade components from the
Manufacturer will be considered. Necessary Cediécfrom the Manufacturer shall be
enclosed along with the offer.

7. Alerts / Guidelines / Software & Programmer versiokpplications notes shall be enclosed
along with the quotation.

E. RESPONSIBILITIES OF THE SUPPLIER

The supplier will undertake following additionakkes to ensure that the devices meet the
necessary quality requirements:

1. Monitor manufacturer wherever and perform Final Customer Source Inspection
(FCSI). ISRO reserves rights to participate duringFCSI or nominate qualified agency
to perform FCSI. Quote separately the cost for performi@SI by 3rd party. Address and
details of the 3rd party to be provide along witk tjuote.

Perform 100% Incoming Inspection & Data Packageerewbefore shipment.

Report to ISAC all NCR/DCN (Document Change Notide)ing procurement/testing.

wmn

Please provide the point-by-point compliance to spéication in your quote.



Table —1

Step Screen Method Requirement
1 Destructive In-Line Bond Pull 2011, Condition D arple
2 Internal Visual 2010, Condition A 100%
3 Serialization 100%
4 Temperature Cycling 1010, Condition C 100%
5 Constant Acceleration 2001, Condition B, Y1 100%
Orientation Only
6 Particle Impact Noise Detection 2020, Condition 100%
7 Radiographic 2012 (one view only) 100%
8 Pre-Burn-In Test In accordance with applicable100%
SMD 5962-0422103QXC
9 Dynamic Burn-In 1015, Condition D, 240 hours at00%
125°C or 120 hours at
150°C minimum
10 Interim (Post-Burn-In) Electrical | In accordance with applicable | 100%
Parameters SMD 5962-0422103QXC
11 Static Burn-In 1015, Condition C, 72 hours at 100%
150°C or 144 hours at 125°C
minimum
12 Interim (Post-Burn-In) Electrical | In accordance with applicable | 100%
Parameters SMD 5962-0422103QXC
13 Percent Defective Allowable (PDA) 5%, 3% Functional Parameters All Lots
Calculation at 25°C
14 Final Electrical Test In accordance with SMD 5962-100%
0422103QXC which includes a,
b, and c:
a. Static Tests
(1) 25°C 5005 100%
(Subgroup 1, Tablel)
(2) -55°C and +125°C 5005 100%
(Subgroups 2, 3, Table 1)
b. Functional Tests
(1) 25°C 5005 100%
(Subgroup 7, Table 15)
(2) -55°C and +125°C 5005 100%
(Subgroups 8A and B, Table|1)
c. Switching Tests at 25°C
(Subgroup 9, Table 1) 5005 100%
15 Seal 1014 100%
a. Fine
b. Gross
16 External Visual 2009 100%
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DIODES — 7 TYPES

QUOTE IN SLABS -1 TO 099, 100 TO 199, 200 TO 499 & 500 TO 999

A. DEVICE QUALITY

1. Quote separately for the following Quality options:
a. MIL-PRF-19500 JANS
b. MIL-PRF-19500 JANS PROCESSED with Group A, B & C tests. The possibility of supplying generic
data may be indicated.
2. All parts will undergo Manufacturer’s as well as Independent (where applicable) Precap Visual
Inspection as a part of MIL- PRF-19500.
All parts shall be serialized & screened as per MIL-PRF-19500.
4. Three samples drawn from the deliverable quantities of each device type will undergo Destructive
Physical Analysis (DPA).
5. Qualified Parts are preferred.

w

B. DATAPACK REQUIREMENTS (applicable for both options)

The following Data will accompany the devices in soft copy (compact disk):
1. Read & Record data of
a. Delta parameters — Pre and Post HTRB (if applicable), Pre and Post Burn-in with deltas
calculated.
b. Report of 100% final electrical parameters measurements as per Group A, subgroups 2 and 3.

2. Group A, Group B & Group C Test reports.

3. DPA Test report.

4. Manufacturer’s and Independent (where applicable) Precap Visual Inspection report.

5. Certificate of Conformance issued by the manufacturer and the supplier.

C. OTHER REQUIREMENTS

1. The name of the manufacturer along with the cage code shall be specified as part of the offer.

2. Each device type shall be supplied from lots witime date code. The devices shall be

drawn from lots manufactured within 2 years of dagée of shipment.

3. Devices shall be individually packed.

4. Only Vendors/Suppliers authorized to source abopac& Grade components from the
Manufacturer will be considered. Necessary Cediéicfrom the Manufacturer shall be
enclosed along with the offer.

D. RESPONSIBILITIES OF THE SUPPLIER

The supplier will undertake following additionakks to ensure that the devices meet the
necessary quality requirements:

1. Monitor manufacturers where required and perform Final Customer Source Inspection (FCSI).

2. Perform 100% Independent Precap Visual Inspection.

3. Perform 100% Incoming Inspection & Data Package review before shipment.



4. Report to ISAC all NCR/DCN (Document Change Notice) during Procurement/Testing.
Please provide the point-by-point compliance to specification in your quote.

TABLE-1
SI.No. | PART NUMBER | DETAIL SPECIFICATION PACKAGE
1. 1N945B-1 MIL-PRF-19500/157 |?0-35
(Axial Lead)
2. 1N4619UR-1 MIL-PRF-19500/435 DO-213AA
(Surface mount)
3. | 1N4624UR-1 MIL-PRF-19500/435 DO-213AA
(Surface mount)
4. 1N4626UR-1 MIL-PRF-19500/435 DO-213AA
(Surface mount)
5 1N4627UR-1 MIL-PRF-19500/435 D0O-213AA
(Surface mount)
6. 1N4963US MIL-PRF-19500/356 Surface mount
7. 1N5822US MIL-PRF-19500/620 Surface mount

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk



SL. NO. — 07

Mandatory specifications
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SOLAR ARRAY SIMULATORS

Specification of Solar array simulators

SL No

Parameters

Specifications

Short Circuit current (Isc)

¢ Single unit of 7A DC, or two in parallel
Equal power Sharing mode, where
single unit has 6A DC minimum

¢ Programming of Isc from 0 to 7A shall be
made available

Open circuit voltage (Voc)

¢ 100+ 2 VDC, If programmability is a
standard option in the quoted model,
Voc shall be adjustable to 100V and the
tolerance shall be = 2V or better

Equipment size

¢ 2 U Maximum height. ( Note 1U=1.75")

¢ If 1 U is offered by the vendor then, the
temperature measurement / test results
for the worst case shall be provided
along with the quotation clearly
indicating design margins.

¢ Width - 19"

¢ Depth— Not to exceed 600mm
(Including all projections)

¢ The unit shall be fitted with slides and
extender brackets. This should enable
the user to slide the equipment from the
main rack easily.

Model

¢ Off the shelf or already designed and
delivered similar equipments to any
space agency.

Output characteristics

The output shall follow Solar Array V-
characteristics and the V-I characteristics
as shown below

X-Axis : Voltage
Y-Axis : Current




i) At the output when short circuit is
removed, the output voltage shall rise
100V within 5 uS or better.

[0

et
ing
)

6 Response time if) The condition mentioned in i) shall be m
P when a string is subjected to shunt switch
frequency from 0 to 15 KHz. Transient
current shall not exceed 2 times of Isc an
settling time shall not exceed 5.
7 Ripple & noise ¢ Voltage: <200 mV pk-pk
i) OCP (Over Current Protection)
i) OVP (Over Voltage Protection)
8 ) All these protections shall be available in the
Protections qguoted model. Upon any of these
protections acting, the output of the unit
shall go off.
9 EMI/EMC FCC part 15, class B, subpart J.
10 Isolation Between output & chassis 240 VDC.
11 Input Voltage 230V AC, +/-23V, 50Hz, 1 phase.
12 Power factor 20.90
RS485 or Ethernet interface
13 Through remote interface provision should
Remote Interface . . .
exist to configure the equipment for full
function and to get the complete status of
the equipment.
Trip status & voltage and current through
14 Front Panel Indications P ] & 8
LED/LCD display
The manual shall contain front and back
panel description, equipment functionality,
specifications, and usage instructions.
15 Operation manual
Shall provide a soft copy of the user manual
and 5 Hard copies along with the
consignment of indented equipments.
16 Operating ambient temperature 5-40°C
17

Onsite Warranty

3 Years from the date of delivery.




Desirable specifications

al
be

SLNo | Parameters Specifications
1 A suitable & properly rated ectromechanic
Output Relay relay with double break in the O/P path to
provided with isolated monitoring contact.
. When the equipment output is shunted (or
5 Power saving mode Shorted), to avoid high dissipation in the
unit, an automatic power saving mode shall
be provided.
3 Load Lead Drop with Remote Sensing Up to 2 volts + (Voc - Vmp)
4 Auto-Parallel Configuration Up to 2 strings minimum
5 o ) OVP and OCP protections threshold levels
Settability of protection levels
shall be made settable
6 Service manual Service manual shall be made available

General specifications

SL No Parameters

Specifications

1 Delivery schedule & penalty clause

¢ Equipments shall be supplied within 12
weeks after Purchase Order (PO)
placement.

2 Deliverables

The following are to be delivered along with
the equipments

1. Suitable AC Power cord (Indian type)

2. RS485 or Ethernet cable

3. Slide mounting accessories for each
equipment,

4. Functional Software ( Linux/
Windows) if any for the equipment

Special Instructions

1 Instruction for quote

Parties are advised to quote in the slabs of
1-25, 26 to 50, 50to 75 and 76 to 100
strings

Quantity required

1 Quantity

80 Numbers of strings
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TCXO (21.4 MHz) SPACE QUALIFIED

QOUTE IN SLAB OF 5 NOS.

PROCUREMENT SPECIFICATION FOR TEMPERATURE COMPENSATED CRYSTAL
OSCILLATORS

A. DEVICES DETAILS
The electrical, Mechanical and Pin Configuratiénhe TCXOs shall be as per Annex-1 & 2

B. QUALITY REQUIREMENTS

1. Quote separately for the following Quality options:

a. MIL-PRF-55310E, Class ‘'S’

b. MIL-PRF-55310E, Class ‘S’ PROCESSED with Group &K tests. The possibility of
supplying generic data may be indicated.

The device shall be of hybrid technology (i.e. Gl2}

The materials used in realizing the TCXOs’ showdcchpable of meeting the Outgassing

specification as per ASTM E595 with TML<1%, with CW¥1 <0.1%.

4. TCXOs shall withstand Total dose radiation of 2@&minimum

5. Element evaluation shall be performed as per AppdddClass 2, Para B.3.3 of MIL-
PRF- 55310E

6. All parts shall be serialized &ubjected to the following tests as per MIL-PRF-BE3

a) Screening As per Table Ill (Refer Annexure-3)
b) Group A :As per Table V (Refer Annexure-4)
c) Group B  :Frequency Aging test as per MIL-PRF-55310E, Pa&338.

7. Quote separately for each of the following test$ seimples drawn from the deliverable lot
which have successfully passed Screening, GroupBAtésts shall be selected randomly
from the lot and subjected to these tests

a) Group C :As per Table Vllof MIL-PRF-55310E on four samples (refer attached
Annexure-5)

b) DPA :Destructive physical analysis as per MIL-STD-88f&thod 5009 on one
sample.

c) Lifetest :Steady state operating life test at maximum opeyaiemperature for
1000 Hrs on 2 samples. All electrical parametees tar be measured
subsequent to life test as per MIL-PRF-55310E.

8. The manufacturer shall write the detailed/perforasaspecification for the device and
submit to ISRO/ISAC for review/approval. The detdiperformance specification shall be
in MIL format without any deviation.

w N

# P
The following Data will accompany the devices ift s@py (compact disk):

=

Device processing and assembly traveller sheet.

2. Summary sheet for Element evaluation, screeningusrA’ & Group ‘C’ test (if this test is
ordered) test giving details of test conditionstedaf test, quantity tested/ passed. Also
mention the reason for fallout.

3. 100 % variable data of Element evaluation, screptést, Group A, Group B & Group C
test (if this test is ordered)

4. Report of 100% final electrical parameters measerdgmas per Group A

5. Life test & DPA report if ordered



Manufacturer's Precap Visual Inspection report.
Certificate of Conformance issued by the manufactand the supplier.

N

D. OTHER REQUIREMENTS

The name of the manufacturer shall be mention¢karoffer.

Each device type shall be supplied from lots with same date code. The devices shall be
drawn from lots manufactured within 2 years of the date of shipment.

Parts offered shall have space heritage.

Devices shall be packed in ESD safe individual pgek

Detailed data sheet of the parts offered shallttael@ed to the quote.

Mention the availability of generic test data foroGp ‘C’ & Life test in the quote. Also
indicate the date of testing.

Only Vendors/Suppliers authorized to source above Space Grade components from the
Manufacturer will be considered. Necessary Certificate from the Manufacturer shall be
enclosed along with the offer.

N

ook w

N

Note: 1. Please provide the point-by-point compliace to specification in your quote.
2. Parametric values of the offered oscillators il be explicitly mentioned against
each of the electrical specifications ted in Annexure -1.

ANNEXURE-1
THE ELECTRICAL SPECIFICATIONS
Parameters Required specifications
Frequency 21.4 MHz
Output TTL Compatible
Frequency stability <+ 2 ppm over -30°C to +65° C.
Frequency adjustment Tuning via external resistors with range
sufficient to compensate for 10 years aging.
Short term stability 1x107° /sec under constant conditions.
Rise/Fall time 6 nsec
Duty cycle 40/60
Aging rate + 2 ppm / year (Not more than + 8ppm over a
period of 5yrs)
Phase Noise @1KHz -135 dBc / Hz or better offset from center freq

Supply voltage/current +5V, 35mA (Typical)
Frequency v/s Supply <+ 0.5ppm fora £ 5 % change
Operating temperature -30°Cto + 65 °C

Range

Storage temperature -65°Cto + 125 °C

Range

Size 137 "x 0.8 " x 0.41 " (As per enclosed
drawing in annexure-2)

Base - standard 24 pin DDIP

Hermetic sealing is required
Note: Manufacturer to provide the package details (with pin configuration) along with the
quote.



MECHANICAL /PIN CONFIGURATION

ANNEXURE-2
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(TABLE-III of MIL-PRF-55310E)

ANNEXURE-3

TEST INSPECTION STANDARD | METHOD | CONDITION | COMMENTS
Non-Destructive Bond Pull| MIL-STD-883 2023 NIL
Internal Visual MIL-STD-883 2017 K Class level ‘S
Stabilization bake MIL-STD-883 1008 C 48Hrs @ 156C

(prior to seal) 1/
Thermal Shock MIL-STD-883 1011 A NIL
Temperature Cycling MIL-STD-883 1010 B 10 cycles
Constant Acceleration MIL-STD-883 2001 A, Y1 only, 0® g's
Seal
Fine MIL-STD-883 1014 Al NIL
Gross MIL-STD-883 1014 C
Particle Impact Noise MIL-STD-883 2020 B .
. 5 passes min.
Detection
Electrical test As per specification Measure all
parameters
Burn-in (load) MIL-STD-883 1015 | 125°C, 240Hrs
min. Nominal NIL

supply voltage
& burn-in load.

Electrical test

As per specification

Measure all the
parameters

Radiographic Inspection

MIL-STD-883

2012

NIL

1/ Vacuum bake and maintain oscillators in dryagén atmosphere until sealed.



%
(TABLE-V of MIL-PRF-55310E)

Inspection Test Condition/STD Method Sample Size

Subgroup-1 At 25° minimum and maximum
lectrical operating temperature, including .
Electrica Frequency-Temperature stability |& 100%
Measurements Frequency-Voltage tolerance over the

operating temperature range @ 10°C

intervals.
Subgroup-2 MIL-STD-883 2009 100%

External Inspection

" MIL-STD-202 208 As per4.7.1.4.5
—)—. : of MIL-PRF-
Solderability 1/ 55310E

1/ This solderability test can be eliminated if thanufacturer has already demonstrated & if
there is no change in design, material, constroaiigprocessing.



GROUP-C TESTS

(TABLE-VII of MIL-PRF-55310E)

ANNEXURE -5

TEST INSPECTION STANDARD METHOD CONDITION SAMPLE SIZE
Subgroup 1
Vibration (Sinusoidal) 202 204 D
Shock (non-operating) 202 213 I 4 Nos
Acceleration 202 212 B (All sample
units)
(non-operating)
Subgroup 2
Magnetic Field MIL-PRF- Para 4.8.44
55310E
2 Nos
Thermal Shock 202 107 B
(One half of
(non-operating) sample units)
Storage Temperature - - @min & max.
operating temp
24Hrs dwell time
Radiation Hardness (TID) | 883 1019 20Krad TID
Subgroup 3
Resistance to Soldering 202 210 E
heat
1 No.
Moisture resistance 202 106
(one-fourth of
sample unit)
Subgroup 4
Terminal Strength 202 211 C
Force: 2pounds each | 1 No.
terminal for 10sec.
Bends: 5 @ 45° each (one-fourth of
sample unit)
Resistance to Solvents 202 215
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VOLTAGE CONTROLLED CRYSTAL OSILLATORS

PROCUREMENT SPECIFICATION FUOR VOLTAGE CON ED CRYSTAL

OSCILLATORS (VCXO)

. DEVICES DETAILS

The clectrical:Mechanical Specification ol the VCXO s is as per Annexure — 1 & 2

QUALITY REQUIRIEMENTS
I'ne device shall be processed to MIL-PRF-53310E. Class *S” withnut any deviatiors
The device shall be cither of discrete/hybrid/mixed technology (¢ cass 1.2 w 3)
VO X s shall withstand Total dose radiation of 20 Krad. -
All the materials used in realizing the VOXOs™ should be capable of mecting the Out
gassing specification as per ASTM ES93 with TML<1 %, with CVCM <().]1%5.
Element 2valuation shall be parformed as per Appendix B, of MIL PRF-5530E. The
crystal used shall be ol swepl querle with four point mounting.
All the devices shall bz serialized & subjected to the following tests as per MIL-PRF
553100
a) Screening :As perTeble [ or Table 11T of MIT -PRF-55310F (based on the class
ofthe device) -
b) Group A :As per’lzble V (same reproduced in Annexure-3)
c) Group B :Frequency Aging test as per MIL-PRF-553100, DMarz 4.835.1 (30 days
7 .I"U::{.._:}
Owote separatzly for the followiag tests. Samples drawn from the deliverable ot which
have successfully passed Screening. Group A & B tests shall be selected randomly from
the It and cuhjected to the fallowing 1ests.
a) Group-C  As per Table VI of MIL-PRF-52310E on four sanples (refer atiached
Annexurs-4)

by DPA [Destructive plivsival analysis as per MIL-5TD-883, method 5009 ©n
one sample.
¢) Life rest :Steady state operating life test at maximum operating temperature fin

1000 hrs. All electrical parameters are to be measured subsequert 1o
life text os per MIL-PRF-35310.

Manufacturer shall write the Souwrce Contiol Drawing including design, marerial, process
control, electrical specifications, testing requirements, ete in the MIL fornrat and submit
to ISRO/ISAC for review/approval before the stant of production,

DATAPACK REQUIREMENTS (Applicable for cach frequency)

Tre following Data will accompany the devices in soft copy (compact disk):

Device processing and assembly traveler sheet.

Summary sheet of Elzment evaluation, screening, Group A & Group "C test (il this test
is nrdered) test giving details of test conditions, date of test. quantity tested! passed. Also
mention the reason fiy fallowt.

100% variable datz of Element evaluation. seréening tast, Group A, Group B & Group C
test (if this st is ordered)

Report of 100% final electrical parameters measurements as per Group A

Life test & DPA report if ordered

Manufacturer’s Precap Visual Inspection report.

Certificate of Conformance issued by the manufacturer and the supplicr,




D. OTHER REQUIREMENTS

1.
2.

:"_.-“.th'-.rj

MNote:

The name of the manufacturer shall be mentioned in the offer.

Each device type shall be supplied from lots with same date code. The devices shall be
drawn from lots manufactured within 2 yvears of the date of shipment.

Parts offered shall have space heritage.

Devices shall be packed in ESD safe individual package.

Dictailed data sheet of the parts offered shall be attached to the quote.

Mention the availability of generic test data for Group “C’ & Life test in the quote. Also
indicate the date of testing. )

Omly Vendors/Suppliers authorized to source above Space Grade components from the
Manufacturer will be considered. Necessary Certificate from the Manufacturer shall be
enclosed along with the offer.

1. Please provide the point-by-point com pliance to specification in your quote.
2. Parametric values of the offered oscillators shall be explicitly mentioned against
each of the electrical specifications listed in Annexure -1,



ANNEXURE-1

ELECTRICAL/MECHANICAL SPECIFICATIONS OF YOCXO

ﬁ"—rcqu Gy

18.7 10 19.2MHz.
Fxact frequencies will be given at the time of ordering

Control vo Itage

3%

Deviation = O ppm
T{I]E:'-lr]t_'}-' 524 or better B
Modulation input impedance =50K.ochm
Transfer function MNegative
Muodulation rate DC to 10kH=

Frequency stabil ity

+10ppm over -40°C to +70°C

| Frequency Vs. Load

+ 5 ppm (Tvpical)

Aging

+ 1 ppm per year

Output Power

=0dBm into 50 ohms (sine wawve)

Harmonics and Sub harmonics

-30dBe or better

- Spurious

Phase noise

-80dBc or better

-135 dBc/Hz or better at 1 kHz oliset fram the centre
frequency

Supply voiltage

OGN (4504

Current

=20 maA

Frequency adj ustment

Provision should exist to vary the centre frequency by
=10ppm by external resistor and it should be possible to
bring center frequency to Nominal frequency at “Zero”
control voeltage to take carc of ageing.

Package size and mounting

17X 1" X 0.6 {see fip | Mechanical drawing)

Base standard

| Pins for PCE mount

Package sealing

Hermetic Seal

Note: Manufacturer should provide the package details with pin configuration and

marking along with the quoie
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ANNEXURE-3

! GROUPA
(TABLE-V of MIL-PRF-35310)

Inspection Test Condition Method |  Sample Size
Electrical As specified @ 25° min & max 100%
Measurements operaling temperature, including

Frequency- Temperature stability
tolerance  over the operating
temperature: range @ 10°C
intervals,
External Inspection MIL-STD-883 2009 100%
Solderability 1/ MIL-STD-202 208
Asperd.T.145
of MIL-PRE-
| S33L(E

|/"This solderability test can be eliminated if the manufacturer has already demonstrated & if
there is no change in design, material, construction or processing,




GROUP-C TESTS

ANNEXURE -4

(TABLE-VIl of MIL-PRF-55310)

khkkkkkkkkkkkkkkkkkkkkkkkkkhkhkkkkhhhkkkkkkkkkkhkhkhkhkkkkkkkhkhkkkkkkkkkkkhkkkkkkkkkkhkhkhkkkkkkkkkkhkhkhkkkkkkkkkkk

TEST INSPECTION STANDARD | METHOD CONDITION SAMPLE |
SIZE I
Subgroup 1
Vibration (Sinusoidal) 207 204 D 4 Nosg
| = (All sample
Shock (non-operating) 202 213 I units)
Acceleration (non-operating) 202 212 B e
: i _ Subgroup 2
Magnetic Field MIL-PRE- | Para.8.41 | 2 Mo
| 58310 - (One half of
Thermal Shock (non operating) 202 107 B - sample units)
Storage Temperature {@min & max.
operating temp
24Hrs dwell time
Radiation Hardness (TID) B83 1019 20K rad total dose
B Subgroup 3 3
Resistance to Soldering heat 202 210 [ | Mo,
(one=-tourth of
Moisture resistance 202 100 - sample unit)
|
Subgroup 4
Terminal Stengtl, 202 211 C
Foree; Zpounds | No.
cach terminal o (one-fourth ol
10see, sample unil)
Bends: 5 (@ 43°
each
Resistance to Solvents 202 215




SL. NO. - 10 FILE NO. — ISIR 20110 21884

SPACE QUALIFIED TCXOS (10 MHz)

"A#I$%S& T 3 O( (&) $% B HI$ % B&T B*
ettt (,, e
! !
The electrical, Mechanical and Pin Configuratibnhe TCXOs shall be as per Annex-1 & 2

+$ 1 . 0 $
-. Quote separately for the following Quality options:
c. MIL-PRF-55310E, Class ‘'S’
d. MIL-PRF-55310E, Class ‘S’ PROCESSED with Group &K tests. The possibility of
supplying generic data may be indicated.

2. The device shall be of hybrid technology (i.&a<sS 2)

3. The materials used in realizing the TCXOs’ showddchpable of meeting the Outgassing
specification as per ASTM E595 with TML<1%, with CW¥1 <0.1%.

4. TCXOs shall withstand Total dose radiation of 2@&minimum

5. Element evaluation shall be performed as per AppdddClass 2, Para B.3.3 of MIL-

PRF- 55310E
6. All parts shall be serialized &ubjected to the following tests as per MIL-PRF-BE3
d) Screening As per Table Ill (Refer Annexure-3)
e) Group A :As per Table V (Refer Annexure-4)
f) Group B  :Frequency Aging test as per MIL-PRF-55310E, P838.

7. Quote separately for each of the following test$ seimples drawn from the deliverable lot
which have successfully passed Screening, GroupBAtésts shall be selected randomly
from the lot and subjected to these tests

d) Group C :As per Table Vllof MIL-PRF-55310E on four samples (refer attached
Annexure-5)

e) DPA :Destructive physical analysis as per MIL-STD-88f&thod 5009 on one
sample.

f) Lifetest :Steady state operating life test at maximum opeyaiemperature for
1000 Hrs on 2 samples. All electrical parametees tar be measured
subsequent to life test as per MIL-PRF-55310E.

8. The manufacturer shall write the detailed/perforogaspecification for the device and
submit to ISRO/ISAC for review/approval. The detdifperformance specification shall be
in MIL format without any deviation.

# $

The following Data will accompany the devices in soft copy (compact disk):

=

Device processing and assembly traveler sheet.

2. Summary sheet of Element evaluation, screeningysi&’ & Group ‘C’ test (if this test is
ordered) test giving details of test conditionstedaf test, quantity tested/ passed. Also
mention the reason for fallout.

100% variable data of Element evaluation, screeteaty Group A, Group B & Group C test
(if this test is ordered)

Report of 100% final electrical parameters measergmas per Group A

Life test & DPA report if ordered

Manufacturer's Precap Visual Inspection report.

Certificate of Conformance issued by the manufactand the supplier.

w

No ok



D. OTHER REQUIREMENTS

. The name of the manufacturer shall be mention¢daroffer.

Each device type shall be supplied from lots with same date code. The devices shall be
drawn from lots manufactured within 2 years of the date of shipment.

Parts offered shall have space heritage.

Devices shall be packed in ESD safe individual pgek

Detailed data sheet of the parts offered shallttael@ed to the quote.

Mention the availability of generic test data foroGp ‘C’ & Life test in the quote. Also
indicate the date of testing.

Only Vendors/Suppliers authorized to source above Space Grade components from the
Manufacturer will be considered. Necessary Certificate from the Manufacturer shall be
enclosed along with the offer.

N

ook W

N

Note: 1. Please provide point-by-point compliance specification in your quote.
2. Parametric values of the offered oscillators il be explicitly mentioned against
each of the electrical specifications ted in Annexure -1.



ANNEXURE-

ELECTRICAL SPECIFICATIONS

1

Parameters Required specifications
Frequency 10.000000MHz
Frequency  Accuracy (at<t5Hz (0.5ppm)

Ambient Temp.)

Temperature Stability

<+1ppm (Over entire Operating Temp. Range)

<0.5ppm (Over 0°C to 30°C Temp. Range)

Freq. variation with Suppl
Voltage

y<+0.2ppm for 5% Supply Voltage variation

Aging < 5ppm for 10 Years

Phase Noise <-75 dBc/Hz @ 10Hz Offset
<-105 dBc/Hz @ 100Hz Offset
<-130 dBc/Hz @ 1kHz Offset
<-145 dBc/Hz @ 10kHz Offset

Supply Voltage +3.3V

Current <50mA

Output Levels

Square Wave, CMOS (0V & +3.3V)

Operating Temperature Ran

ne20°C to +70°C

Storage temperature Range

-65°C to +125°C

Package

Double DIP in Hermetically Sealed package

External Tuning Circuit

The exact values of Comgruts, for any externe
tuning circuits have to be provided with Schema#c
Layout dimensions. Suggested components shoul
of 1206 Case Size and of standard values, which

al

)

d be

may

easily be available for sourcing.




ANNEXURE-2
1. MECHANICAL DIMENSION
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2. PIN ASSIGNMENT
Pin #1 : Frequency adjust through external resist
Pin # 12 : GND/Case
Pin # 13 : Output
Pin # 24 : Vcce

All other Pins : NC



SCREENING
(TABLE-III of MIL-PRF-55310E)

ANNEXURE-3

TEST INSPECTION STANDARD | METHOD | CONDITION | COMMENTS
Non-Destructive Bond Pull| MIL-STD-883 2023 NIL
Internal Visual MIL-STD-883 2017 K Class level ‘S
Stabilization bake MIL-STD-883 1008 C 48Hrs @ 156C
(prior to seal) 1/
Thermal Shock MIL-STD-883 1011 A NIL
Temperature Cycling MIL-STD-883 1010 B 10 cycles
Constant Acceleration MIL-STD-883 2001 A, Y1 only O g’'s
Seal
Fine MIL-STD-883 1014 Al NIL
Gross MIL-STD-883 1014 C
Particle Impact Noise MIL-STD-883 2020 B .
- 5 passes min.
Detection
Electrical test As per specification Measure all
parameters
Burn-in (load) MIL-STD-883 1015 | 125°C, 240Hrs
min. Nominal NIL
supply voltage
& burn-in load.
Electrical test As per specification Measure lad t
parameters
Radiographic Inspection MIL-STD-883 2012 NIL

1/ Vacuum bake and maintain oscillators in dryagén atmosphere until sealed.



ANNEXURE -4

GROUP A
(TABLE-V of MIL-PRF-55310E)
Inspection Test Condition/STD Method Sample Size
Subgroup-1 At 25° minimum and  maximur
Electrical operating temperature, including 100%

Measurements Frequency-Temperature stability |&
Frequency-Voltage tolerance over the
operating temperature range @ 10°C

intervals.
Subgroup-2 MIL-STD-883 2009 100%
External Inspection
Subgroup-3 MIL-STD-202 208 As per4.7.1.4.5
Solderability 1/ of MIL-PRF-

55310E

1/ This solderability test can be eliminated if thanufacturer has already demonstrated & if
there is no change in design, material, constrociigprocessing.



GROUP-C TESTS

(TABLE-VII of MIL-PRF-55310E)

ANNEXURE -5

TEST INSPECTION | STANDARD | METHOD CONDITION SAMPLE
SIZE
Subgroup 1
Vibration (Sinusoidal) 202 204 D
Shock (non-operating 202 213 I 4 Nos
Acceleration 202 212 B (All sample
(non-operating) units)
Subgroup 2
Magnetic Field MIL-PRF- Para
55310E 4.8.44 2 Nos
Thermal Shock 202 107 B (One half of
(non-operating) sample units)
Storage Temperature - - @min & max.
operating temp
24Hrs dwell time
Radiation Hardness 883 1019 20Krad TID
(TID)
Subgroup 3
Resistance to 202 210 E
Soldering heat 1 No.
Moisture resistance 202 106 (one-fourth of
sample unit)
Subgroup 4
Terminal Strength 202 211 C
Force: 2pounds 1 No.
each terminal for | (one-fourth of
10sec. Bends: 5 @| sample unit)
45° each
Resistance to Solvents 202 215
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ZETA POTENTIAL ANALYZER

Type of Instrument

Zeta Potential Analyzer

Application

The instrument should perform particle size, zeta potential and
molecular weight measurements in a single measuring unit. There
should be a provision for the measurement of Zeta Potential as a
function of pH, conductivity and additive concentration.

Detailed Specification

1.0

Parameters to be measured
(Essential minimum requirement)

Zeta potential
Particle size
Molecular weight

2.0

Materials that can be analyzed

Particle dispersions
Emulsions
Molecular solutions

3.0

Source

He-Ne low power laser (less than 5mW)
Should be Class 1 compliant, EN 60825-1:2001
and CDRH compliant

4.0

Laser attenuator

Automatic, transmission 100% to 0.0003%

5.0

Detector

Avalanche photodiode

6.0

Measurement angle

Should be greater than 90 Deg (with back scattering
facility) to perform measurements with maximum
sensitivity

7.0

Power Inputs

230+ 10% V and 50 Hz AC, 19.
The plug pins for electrical connections shall be of
pin type to suit Indian sockets.

8.0

Software

>

User friendly version to drive the system.

Fully automated operation which ensures

simplicity of operation.

Standard operating procedures to ensure

repeatability of data.

Should be able to plot data as a function of a wide

range of parameters to investigate trends.

Should provide statistical evaluation of results.

Advanced data processing software with

e Manual correlator control and data selection.

* Choice of data filtration algorithms, correlator
operating modes, zeta potential calculation
method.

e Addition of further reports, graph types, size
distribution algorithms.

* Selection of extra correlation channels.

9.0

Temperature range

0 °C-90 °C (Should be able to accurately control the




temperature in the cell holder to avoid temperature
fluctuations)

10.0

Correlator

Minimum sample time 25 ns, maximum delay time
8000 s, up to 4000 channels.

11.0

Cuvettes/cells for measurement

Should be provided along with the unit:

» Disposable zeta potential measurement cells.

» Disposable polystyrene cuvettes.

» Dip cell which can be used for both aqueous and
non-polar dispersants such as hydrocarbons.

12.0

Computer Interface and Printer

BRANDED desktop PC of latest configuration with
DVD R/W, 17” TFT monitor, optical mouse and
keyboard, with a legal version of operating system
and a Laser Printer better than 1200dpi resolution.

One year warranty from the date of installation and

13.0 | Warranty .
commissioning
14.0 | Compliance CE certification
A Measurement modes
Al | Zeta Potential
Al.1 | Measurement technique Phase Analysis Light Scattering technique
Al.2 | Particle size range (diameter) 3.8 nm—100 um
A1.3 | Mobility range >+/-20 ucm/V.s
Al.4 | Zeta potential range There should not be any limit in measurement
A1.5 | Sample concentration <40 % W/V( i.e., between 0.1 mg/ml and 400 mg/ml)
A1.7 | Sample Conductivity 0-300mS/cm
A2 Particle size
A2.1 | Measurement technique Non-Invasive Back Scatter technique
A2.2 | Particle size range (diameter) 0.3 nm—10 um
A2.4 | Sample concentration <40 % W/V(i.e., between 0.1 mg/ml and 400 mg/ml)
A3 Molecular weight
A3.1 | Measurement technique Static Light Scattering technique
A3.2 | Absolute Molecular weight range | 980 Da - 2 x10 ' Da
B Attachments /Accessories
Autotitrator
For measuring zeta potential as a function of pH, conductivity or concentration of an additive.
Should be compatible with the Zeta potential measurement unit.
Mode of operation
Bl » Fully automated operation which ensures simplicity of operation.
» Automatic measurement of zeta potential, size and intensity as a function of pH, conductivity
or additive concentration.
» Standard operating procedures to ensure repeatability of data
> One pack of disposable zeta potential measurement
cell
> Two numbers of disposable quartz cuvettes.
» One number of dip cell which can be used for both
B2 Spares/Consumables aqueous and nF:)n—poIar dispersants such as
hydrocarbons.
» One number of high concentration cell for

measurements in the higher concentration range.




10.

11.

TERMS AND CONDITIONS

The system shall be installed, commissioned, calibrated and demonstrated for its
capabilities at EC Lab, LPSC Campus, Bangalore.

Necessary training should be provided for our personnel at our site by the supplier free
of cost.

The supplier should ensure after sale service with willingness to undertake AMC after
the warranty period.

The list of clients to whom similar system is supplied in India should also be furnished
along with the quote.

The system should be supplied with one-year performance guarantee.
Please quote with break-up price for each attachment.

The party should also help us from time to time to create SOPs with necessary technical
inputs and support.

The software support / updated software, from time to time, should be provided for this
system, at free of cost.

A list of critical spares to be procured and maintained by ISRO should also be given with
price quote.

Any appreciation letter from satisfied customers, with respect to customer service, for
similar system installation or similar high-end equipment may be enclosed.

Service manual in English should be provided along with the instrument.
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Specifications for Micro Arc Oxidation Power Supply System

1. SCOPE

1.1  The Power supply system under the scope of sugpmuld deliver high AC Power,
required to perform the Micro Arc Oxidation procesgr Aluminium, Magnesium and
Titanium alloys.

1.2  The Power supply should be capable of deliveringy Bwsitive and Negative Polarities.
1.3 It should also have adjustable Positive and Negd&ivise Width.
2. PRIME FEATURES

2.1 The Power supply system should operate on 3 ph@siaput.

2.2 It should deliver high voltage and high currentr{gble) AC output.

2.3 It should deliver both Positive and Negative Pdlkesiwith adjustable Pulse Widths.
2.4 It should have a variable output frequency.

2.5  The unit should operate in Single Positive Puls&imgle Negative Pulse or Bi-Polar
Pulse with Constant Voltage (CV) or Constant Cur(@C) modes.

2.6  The unit should be controlled by Man Machine Iraed (MMI) or Touch Screen or
Numerical key pad and should be capable of monigo@utput Voltage, Output Current,
Output Frequency and both Positive and NegativedPuldths.

2.7  The unit should be provided with a large screemcaptnit, high intensity illumination
and clear definition to minimize operator fatigue.

2.8 It should have LED indicators for Mains ON, AC OQiutput ON, Output Over Voltage,
Output Under Voltage, Output Over Load and Over perature.

2.9 It should have protection against Input over cugrémput over voltage, Output over
load, Over Temperature, Short Circuit, Phase RalieFsrequency Trip, Out phase
failure.

2.10 The unit should be Air/Water cooled.
2.11 The unit should be rack mounted and provided witleels for easy movement.

2.12 The unit should have corrosion proof coating taigebfrom the corrosive environments
and all the PCB assemblies should be humi-sealed.

2.13 The unit should be highly reliable for long termeogtion, fast and accurate.
3. ELECTRONIC CONFIGURATION:

3.1 All the electronic parts should be air cooledulated and orderly composed, corrosion
and dust proof.

3.2 All electronic components, cabling, control dsgrconnector switches and other parts
should be highly reliable for long-term operation.

3.3 Protection against over & under voltage, slutuits, earth leakage contacts, over
current, over term, overload should be provided.



Electrical and electronic schematic and in uhdagrams must be supplied for all

individual PCBs.

The unit should have provision for remote ifatee, Consisting of External V Reference,
RS-232 Interface, GPIB Interface, Printer Interfeégpecial I/O Port, System I/O Port

(optional only).

4. OPTIONAL FEATURES

5. DETAILED SPECIFICATIONS

Input
Voltage 380 £ 5% V AC, 3, 5-wire system
Frequency 50 = 5% Hz
Current 100 A
Output
Total Power : 50 kw
Power Positive Power : 40 kw (max)
Negative Power : 10 kw (max)
Positive Polarity : 100 — 800 V Peak
Voltage
Negative Polarity : 100 — 200 V Peak
Current 500 A or Higher (Peak Pulse Current)

Average Current

50 A (for Positive Power) and 5@k Negative Power)

Frequency 50 Hz to 2000 Hz Variable
Others
, 5 5 —
Duty Cycle Adjus'FabIe duty cycle from 10% to 80% for both piesi and
negative cycles separately
Single-chip processor control/Man Machine Interf@dél) /
Control Touch Screen / Numerical key pad on the front pamebntrol

and monitor the output voltage / current / frequyehduty cycle.

Operation Mode

Single positive pulse or single negative pulseipolar pulse with
Constant Voltage (CV) or Constant Current (CC) on§ant
Power (CP) modes.

Indicators (LEDS)

Mains ON, AC ON, Output ON, Output Over Voltage,
Output Under Voltage, Output Over Load & Over Tenapare.

Operating Temperature

20 to%a




Termination Should conform to the Standard safetyns.

Input over current, Input over voltage, Output ¢dead, Over
Protection temperature, Short Circuit, Phase Reversal, Frayuénp, Out
Phase Failure.

Protection against
Corrosive environment
( cabinet and Hardware)

+ Should have corrosion proof coating to protect fiarosive
environment.
¢+ All the PCB assemblies should be humi-sealed.

Other Features ¢ The unit should be Air/Water cooled.
¢ The unit should be provided with wheels for easyement.

6. OFFERING FEATURES

6.1 The offer should be complete with complianegeshent with detailed write up for each
of our specifications. Specify your system feataiss.

6.2 The offer should be of two-part in separatéeskeovers, Technical and commercial.
The offer should be complete in all respects aedittails of the prices break up for
individual modules must be given.

6.3 Separate quotations for installation, trainpgst warranty maintenance and service
contracts should be offered. Offer should be madé&dth comprehensive and labor.

6.4 Separate illustrative drawings and schematit®etenclosed highlighting all-important
details of the system.

6.5 Complete information should be enclosed toriles@very part and mechanism.

6.6 The offer should include all options and acoaes to meet complete specifications
highlighted above.

6.7 Detailed catalogs printed only in English, (imeacal, electrical, electronic schematics,
drawings, instruction manuals, service manualsaher detailsymust be suppliedfor
all individual modules, accessories used in théesydor installation, operation, trouble
shooting, maintenance & service.

6.8 The complete system should be field/designgmder long term, continuous and
reliable operation.

6.9 The equipment should have a warranty of at l@ae year after successful
commissioning.

6.10 Spares/technical support must be availabla famimum of ten years.

6.11 Customer list both in India and abroad, esfgcsupplied to space departments or to the
manufacturers of space quality products may beigeov

6.12 Recommended and consumable spares shall lmatadl separately at least for 2-year
continuous operation.
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QTY IN SLAB:- 50%,100%,150%,200",250"

PROCUREMENT SPECIFICATION FOR 2 MILLION GATE DENSITY
ANTIFUSE BASED FPGAs

A, DEVICE DETAITLS

The FPGAs shall be antifuse based of gate density 2.000.000 gates in 352 pin CQFP
package with the pin  compatibility —and electrical specification as  per
SMD 5962-0422104QXC.

B. DEVICE QUALITY REQUIREMENTS

1. Quote separately for the following quality levels
a. QML “V’ of MIL-PRF-38535 with QML V" Sereening.
b. QML “‘Q’ of MIL-PRF-38535 with screening as per table 1.
Devices Qualified to QML “V” preferred.
All the devices shall undergo Precap visual examination on 100% as per of MIL-PRF-
38535 QML *V’. ISRO reserves right to participate during precap visual inspection
or nominate 3™ party for performing Precap Visual inspection. Quote separately
the cost for performing precap by 3% party. Address and details of the 359 party to be
provided along with the quote.
4. The FPGAs shall meet the following RHA specifications
i. Total Ionising Dose (TID) of minimum 100 KRad (S1).
i1. Single Event Latch-up Immunity (SEL) to LET 3y~ 100 MeV-cm2/mg.
ti1. Immune to single event Upsets (SEU) to LETty >37 MeV-cm?2/mg.
Quote separately for each one of the following drawn from the deliverable quantity:
1. Destructive Physical Analysis (DPA) on one sample as per the TM 5009 of
MIL-STD-883.
1. Life test on one sample.

C. DATAPACK REQUIREMENTS

The following Data shall accompany the devices in compact disk or soft copy:

W

N

1. Precap Visual Inspection report.

2. Screening results by aftributes and variables.

3. Technology Conformance Inspection (TCI) Generic data.
4. Group B.C & D Generic Test reports.

5. Radiation Test report.

6. DPA Test report if ordered.

7. Life test data with samples if ordered.

8. Cerrtificate of Conformance issued by the manufacturer.

D. OTHER REQUIREMENTS

1. The name of the manufacturer, cage number and the data sheets shall be provided as
part of the offer.

2. Devices shall be marked with DSCC 5962 SMD number.

3. The feature dimension, technology and the foundry shall be provided as part of the
offer.

4. Devices shall be supplied from lots with same date code. The devices shall be drawn

from lots manufactured within 2 years of the date of shipment.
5. Devices shall be packed mm ESD safe packs. optionally quote for individually vacuum
packing.



6. The device Leads / Body shall be free from any type of oxidation / corrosion / brown
spots efc.

7. Only Vendors/Suppliers authorized to source above Space Grade components from the
Manufacturer will be considered. Necessary Certificate from the Manufacturer shall be
enclosad along with the offer.

8. Alerts/Guidelines/Software & Programmer version/Applications notes shall be enclosed
along with the quotation.

E. RESPONSIBILITIES OF THE SUPPLIER

The supplier will undertake following additional tasks to ensure that the devices meet the
necessary quality requirements:

1. Monitor manufacturer wherever and perform Final Customer Source Inspection
(FCSI). ISRO reserves rights to participate during FCSI or nominate qualified
agency to perform FCSI. Quote separately the cost for performing FCSI by 3rd party.
Address and details of the 31d party to be provide along with the quote.

2. Perform 100% Incoming Inspection & Data Package review before shipment.

3. Report to ISAC all NCR/DCN (Document Change Notice) during procurement/testing.

Please provide the point-by-point compliance to specification in your quote.



Table -1

Step Screen Method Requirement
1 Destructive In-Line Bond Pull 2011, Condition D Sample
2 Internal Visual 2010, Condition A 100%
3 Serialization 100%
4 Temperature Cycling 1010, Condition C 100%
5 Constant Acceleration 2001, Condition B, Y1 100%
Orientation Only
6 Particle Impact Noise Detection 2020, Condition A 100%
7 Radiographic 2012 (one view only) 100%
8 Pre-Burn-In Test In accordance with applicable 100%
SMD 5962-0422104QXC
9 Dynamic Burn-In 1015, Condition D, 240 hours at | 100%
125°C or 120 hours at
150°C mmimum
10 Interim (Post-Burn-In) Electrical In accordance with applicable | 100%
Parameters SMD 5962-0422104QXC
11 Static Burn-In 1015, Condition C, 72 hours at | 100%
150°C or 144 hours at 125°C
minimum
12 Interim (Post-Burn-In) Electrical In accordance with applicable 100%
Parameters SMD 5962-0422104QXC
13 Percent Defective Allowable (PDA) | 5%, 3% Functional Parameters | All Lots
Calculation at 25°C
14 Final Electrical Test In accordance with SMD 5962- | 100%
0422104QXC which includes a,
b, and c:
a. Static Tests
(1) 25°C 5005 100%
(Subgroup 1, Tablel)
(2) —55°C and +125°C 5005 100%
(Subgroups 2, 3, Table 1)
b. Functional Tests
(1)25°C 5005 100%
(Subgroup 7, Table 15)
(2) -55°C and +125°C 5005 100%
(Subgroups 8A and B, Table 1)
c. Switching Tests at 25°C
(Subgroup 9, Table 1) 5005 100%
15 Seal 1014 100%
a. Fine
b. Gross
16 External Visual 2009 100%




