Request for Proposals for Translation of
NPTEL & Swayam Prabha Video Transcripts

Indian Institute of Technology, Madras
Through
National Programme on Technology Enhanced
Learning (NPTEL)
&

Swayam Prabha



NOTICE INVITING TENDERS FOR TRANSLATION OF NPTEL VIDEO TRANSCRIPTS TO INDIAN LANGUAGES

LAST DATE 04.08.2020 before 2.00 PM

for receipt

of Tender

Date & Time 04.08.2020 at 5.00 PM

of Opening

of Tender

Submission No physical submission in person or by post. Two
of Tender separate password protected PDF documents (different

password for each document) are to be submitted - one
for technical bid and one for commercial bid by email to
tender@imail.iitm.ac.in on or before 04th_August 2020,
2.00 PM. If the file size is large it can be split into multiple
files.

The technical bid and commercial bid opening will happen
over Google meet with the bidders participating remotely
on the dates mentioned under the para General Instructions
to the Bidder. Each bidder's file will be opened on
screenshare mode and the password will be given by the
bidder over chat. Each file will be verified, signed with a
timestamp and will be processed further.

The tender documents - password protected pdf files -
should be sent to: tender@imail.iitm.ac.in

THE INSTITUTE SHALL NOT BE RESPONSIBLE FOR THE
LATE RECEIPT OF ABOVE PASSWORD PROTECTED FILES
ON ACCOUNT OF NETWORK OR ANY OTHER DELAY.




%1 1// ; INDIAN INSTITUTE OF TECHNOLOGY MADRAS N 50 #001
= Chennai 600 036 RWTUV
Telephone: [044] 2257 9723/9798
E-mail: tender@imail.iitm.ac.in
The Senior Manager (Project Purchase) Ref:

NPTEL/2020/012/ANDR/LANGUAGES

Date: 15.07.2020

Open Tender No: NPTEL/2020/012/ANDR/LANGUAGES

Due Date: 04/08/2020, 2 PM

Pre-Bid meeting: - 22/07/2020 @ 3 PM, via Google Meet-Video Conference -

https://meet.google.com/srw-kboj-azd

Technical Bid opening meeting on 04/08/2020, 5:00 PM via Google Meet-Video Conference-

https://meet.google.com/srw-kboj-azd

Dear sir/m’m,

On behalf of NPTEL (and Swayam Prabha), Indian Institute of Technology Madras, offers are invited for
the “Text Translation of NPTEL and Swayam Prabha Video Lecture Transcripts to Indian
languages” conforming to the specifications given in the next few pages.

General Instructions to the Bidder



https://meet.google.com/srw-kboj-azd
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(i) Preparation of Bids: - The tenders should be submitted under a two-bid system (i.e.) Technical bid
and Financial bid.

(ii) Delivery of the tender: - Through email to tender@imail.iitm.ac.in

Tentative Date, Time and Venue of Pre-bid Meeting:
22nd July 2020, 03 P.M. Online meeting and the link is https://meet.google.com/srw-kboj-azd

Tentative Date, Time and Venue of Opening of Technical bids:
04th August, Tuesday, 05.00 P.M, Online meeting and the link is
https://meet.google.com/srw-kboj-azd

Tentative Date, Time and Venue of Technical presentations by technically qualified vendors:
05th August 2020, Wednesday, 03.00 P.M, Online meeting. Each qualified vendor will be
intimated of a specific time and given a link to make the presentation.

Tentative Date, Time and Venue of Opening of commercial bids:
06th August, Thursday, 03.00 P.M, Online meeting. A link to join with time specified will
be given later to each tech+demo qualified bidder

NOTE:

This tender includes scope for translation of content by any division of IIT Madras who
has the same specifications/requirements. The vendor finalised through this tender may
be used for those divisions as well.

Tender document fee

The tender document fee of Rs.1180/-(inclusive of GST @ 18%) (Non-refundable) should be
paid by bank transfer. Proof of remittance has to be enclosed along with technical tender
documents. The bank account details are given above. As no separate tender documents
will be issued by us, the same can be downloaded from our institute website:

http://tenders.iitm.ac.in (or) https://eprocure.gov.in/cppp/tendersearch
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1. About NPTEL

The National Programme on Technology Enhanced Learning (NPTEL), a project funded by the Ministry of
Human Resource Development (MHRD), was initiated by the seven Indian Institutes of Technology
(Bombay, Delhi, Guwahati, Kanpur, Kharagpur, Madras and Roorkee) and the Indian Institute of Science,
Bangalore for creating video and web course contents in engineering and science. The project is
coordinated by IIT Madras. (www.nptel.ac.in)

NPTEL has completed 17 years since inception. There are about 56000+ hours of video content and
52000+ hours of transcribed content on the NPTEL web site. Our primary objectives are to facilitate the
competitiveness of Indian industry in the global markets by improving the quality and reach of
engineering education and make high quality learning material available to students of engineering
institutions across the country, free of cost. Using the services of vendors, NPTEL has been providing
accurately transcribed text files with video images of all NPTEL video lectures.

2. About Translation of Text Transcripts
Our aim now is to translate NPTEL videos and Swayam Prabha in Indian languages.

We are looking to receive 32000 hours of translated video lectures, currently available with us in English
language . These translations will be across 8 languages - Hindi, Bengali, Telugu, Marathi, Tamil,
Kannada, Gujarati, and Malayalam. The number of hours translated in each language need not be the
same.

The process will involve:

Translating text from English to the Indian language
Retaining technical terms, slides and equations in English itself
Checking for technical accuracy by experts of the language.

Vendor needs to generate 5 sets of translated files as follows:

1. Monolingual DOC file - contains only the translated version of the English transcript See
Annexure-7

Bilingual DOC file - contains both English and translated content l.e., one line in English and the
same line translated in regional language to be given below See Annexure-8

3. PDF of Monolingual doc file

4. Audio of Monolingual file in MP3 format

5. Index page for translated content See Annexure-6
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3.

1.

IMPORTANT CONDITIONS OF THE TENDER

Last Date: The last date for the submission of the tender is 2 P.M. on August 04th, 2020. In the
event of this day being declared as a holiday, the tenders can be submitted up to 3:00 p.m. on the
following working day.

Two-bid system: The offers / bids should be submitted in two bids systems (i.e.) Technical bid and
Financial bid. The Technical bid should consist of all technical details / specifications only. The
Financial bid should indicate item-wise price for each item and it should contain all Commercial
Terms and Conditions including Taxes, payment terms, pricing terms etc. The Technical bid and
Financial bid should be put in separate password protected pdf files. The files should be named
CompanyName_Translation_TechnicalBid, and CompanyName_Translation_FinancialBid.

EMD: - EMD of Rs. 6,25,000 per language to be bidded has to be paid by means of bank transfer. Eg.
if the tenderer bids for 4 languages then EMD will be Rs. 25,00,000 . The bank a/c details are given

below.

(i)The EMD (Bid Security) will be refunded to the Successful bidder on receipt of Bank Guarantee

and also unsuccessful bidders.

(ii)The Bank Guarantee should be valid for the period of 12 months from the date of Completion

of work.

The bank account details are:

Institution Account Name The Registrar, Indian Institute of Technology - Madras

Account No 2722101003872
Account Print Name The Registrar, IIT Madras
IFSC CODE CNRB0002722




Bank Name (in full)

CANARA BANK

Branch Name

IIT -Madras Branch

Complete Branch Address

Canara Bank

IIT -Madras Branch

[IT -Madras Campus Post Office

Sardar Patel Road

Guindy, Chennai - 600 036

MICR No. 600015085

Account Type Savings Account

Performance Security:- The successful bidder should submit Performance Security for an amount of
5% of the value of the contract/supply. The Performance Security may be furnished in the form of
an Account Payee DD, FD Receipt from the commercial bank, Bank Guarantee from any nationalized
bank of India will be an acceptable. Only after submission of Performance Security, Purchase

Order/Work Order will be released / L.C will be opened.

Performance Security in the form of Bank Guarantee:- In case the successful bidder wishes to
submit Performance Security in the form of Bank Guarantee, the Bank Guarantee should be routed
through the Beneficiary Bank to the end user bank. Otherwise, the Indian Agent of the foreign

vendor has to submit a Bank Guarantee from a Nationalized Bank of India.

The Bank Guarantee should remain valid for a period of sixty days beyond the date of completion of

all contractual obligations of the supplier including the warranty obligations.



10.

11.

12.

13.

14.

If an Indian agent is involved, the following documents must be enclosed:

Foreign principal’s proforma invoice indicating the commission payable to the Indian Agent and

nature of after-sales service to be rendered by the Indian Agent.

i) Copy of the agency agreement with the foreign principal and the precise relationship between
them and their mutual interest in the business.

ii) The enlistment of the Indian agent with Director General of Supplies & Disposals under the

Compulsory Registration Scheme of Ministry of Finance.

Risk Purchase Clause:- In the event of failure of submitting deliveries within the stipulated delivery
schedule, the purchaser has all the rights to purchase the item from other sources on the total risk
of the supplier under risk purchase clause.

Delivery Schedule: - The tenderer should indicate clearly the time chart for completion of 25%, 50%,
75% and 100% of work, within stipulated time. In case there is any delay in the completion of the
work, liquidated damages clause will be enforced or penalty for the delayed supply period will be
levied.

Payment: - No Advance payment will be made. Installment payments after 25%, 50%, 75% and 100%
of satisfactory completion of work will be made.

Validity of offer: - Tenderers shall agree to keep the tender open for ninety (90) days from the due
date of submission thereof and not make any modifications in the stated terms and conditions.

Bid validity :- Valid for a period of 2 years and 4000-5000 hours of translation of video lectures,
which can be extended for another year with mutual consent. Purchase order will be released
periodically on satisfactory completion of earlier work and availability of videos for translation.

Late offer: - The offers received after the due date and time will not be considered and the same will
be returned unopened to the respective tenderers. The Institute shall not be responsible for the late
receipt of Tender on account of network related delay.

Acceptance and Rejection: - |.I.T Madras has the right to accept the whole or any parts of the
Tender, or portion of the quantity offered, or reject it in full, without assigning any reason.

Opening of the Tender: The bids will be opened by the Tender Committee duly constituted for this
purpose, in the presence of such Tenderers or their authorized representatives, who choose to be
present at the online meeting , at the appointed time and date .

Disputes and Jurisdiction: -



15.

16.

a. Settlement of Disputes: Any dispute, controversy or claim arising out of or in connection with this
Tender including any question regarding its existence, validity, breach or termination, shall in the
first instance be attempted to be resolved amicably by both the Parties. If attempts for such
amicable resolution fails, or no decision is reached within 30 days, whichever is earlier, then such
disputes shall be settled by arbitration in accordance with the Arbitration and Conciliation Act, 1996.
Unless the Parties agree on a sole arbitrator, within 30 days from the receipt of a written request by
one Party from the other Party to so agree, the arbitral panel shall comprise of three arbitrators. In
that event, the supplier will nominate one arbitrator and the Project Coordinator of IITM shall
nominate one arbitrator. The Dean IC&SR will nominate the Presiding Arbitrator of the arbitral
tribunal. The arbitration proceedings shall be carried out in English language. The cost of arbitration
and fees of the arbitrator(s) shall be shared equally by the Parties. The seat of arbitration shall be at

IC&SR IIT Madras, Chennai..

b. The Applicable Law: This Purchase Order shall be construed, interpreted and governed by the

Laws of India, Court at Chennai shall have exclusive jurisdiction subject to the arbitration clause.

c. Any legal disputes arising out of any breach of contract pertaining to this tender shall be settled in

the court of competent jurisdiction located within the city of Chennai in Tamil Nadu.

All Amendments, time extension, clarifications etc., will be uploaded on the website only and will
not be published in newspapers. Bidders should regularly visit the above website -

https://tenders.iitm.ac.in/ to keep themselves updated. No extension in the bid due date/ time shall

be considered on account of delay in receipt of any document by mail.

Acknowledgement: - It is hereby acknowledged that the tenderer has gone through all the

conditions mentioned above and agrees to abide by them.
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4. Eligibility condition:

For each language, submission of content in all 4 formats, is the minimum technical eligibility for that

language (each language evaluation will be treated independently):

a.
b.
C.
d

5.

Monolingual DOC
Bilingual DOC

Monolingual PDF
Monolingual MP3

Technical evaluation will be based on the following criteria.

Score Model:

No. Criteria/Description Score/Points
Prior experience (translation of scientific content of 2000 hours or greater | 30
in the last 3 years)
Anything less will be correspondingly prorated (Technical Compliance
sheet given below & Annexure 10)
2 Marks given by the expert committee for Quality of the translation 50
3 Last 3 years financial information as per Annexure 11 10
4 Organizational structure as per Annexures 12 & 13 10

Total Maximum Score = 100 points

Minimum cutoff for successful technical qualification is 70%
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TECHNICAL COMPLIANCE SHEET

Language

Submit content in
all 4 formats (Y/N)
(2)

Translation of Scientific
content of 2000 hrs or more
in last 3 years (Total Number
of hrs)

(3)

Links to Sites with respect to column 3
If there is no link, say Not Applicable

(4)

Bengali

Gujarati

Hindi

Kannada

Malayalam

Marathi

Tamil

Tamil

The above compliance sheet is to be enclosed along with the other technical bid documents mentioned
herein (Annexures 9, 10, 11, 12, 13 ) in a separate password protected file subscribed as
‘NPTEL-TRANSLATION - TECHNICAL BID-"COMPANYNAME"’.

6. Commercial Evaluation

The commercial bids of only those bidders who have been found to be technically eligible
(with scores higher than 70 points from Technical evaluation) by the constituted committee
shall be opened. The commercial bids shall be opened in the presence of the eligible bidders’ or

12




their representatives.

Financial bid in the following format should be placed in a separate password protected file
superscribed as ‘NPTEL-TRANSLATION - FINANCIAL BID-"COMPANYNAME"'.

NOTE : Each lecture hour on average will have 7500 words.

(Example: https://nptel.ac.in/courses/106/106/106106145/)

Item Language Cost
Translation of one hour content Bengali

Translation of one hour content Gujarathi
Translation of one hour content Hindi

Translation of one hour content Kannada

Translation of one hour content Malayalam
Translation of one hour content Marathi

Translation of one hour content Tamil

Translation of one hour content Telugu

7. Final Evaluation

NPTEL may decide to offer the job to more than one bidder only on the condition that he/she agrees to
the lowest commercial bid quoted by L1 bidder.

8. Bid Disqualification: The proposal is liable to be disqualified in the following cases:

® Proposal not submitted in accordance with this document and in proper formats.

e During validity of the proposal, or its extended period, if any, the bidder changes his quoted
prices.

® Proposal is received in incomplete form.

® Proposal is received after due date and time.

® Proposal is not accompanied by all requisite supporting documents

e Information submitted in technical proposal is found to be misrepresented, incorrect or false,
accidentally, unwittingly or otherwise, at any time during the processing of the contract (no
matter at what stage) or during the tenure of the contract including the extension period if any.

13
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e Financial proposal is enclosed with the same envelope as technical proposal
e Bidder fails to deposit the Bid security or fails to enter into a contract within specified date of

notice of award of contract or within such extended period, as may be specified by Institute

SIGNATURE OF THE TENDERER ALONG WITH SEAL OF THE COMPANY WITH DATE
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Annexure — 1: List of Indian languages for translation

Transcripts of 4000 hours of video lectures in English will be provided which has to be translated in
the following languages

- Bengali

- QGujarati

- Hindi

- Kannada

- Malayalam

- Marathi

- Tamil

- Telugu

15




Annexure — 2: DESCRIPTION OF WORK

Scope of work Conversion of transcripts of NPTEL video lectures in English into 8 Indian languages. See
list of languages in Annexure-I. Purchase Orders will be released periodically based on the availability of
NPTEL video course transcripts.

Description of task

Text transcripts in English will be provided as input for this translation process. (Google Drive link
will be shared)
Translating text from English to the Indian language
Description of the translation is specified in guideline doc ( Refer Annexure-3)
Translated content has to be provided in 4 formats (Monolingual DOC, Bilingual DOC, Monolingual
PDF, Monolingual MP3) for each lecture. Details are provided in Annexure-3
Index of content and glossary has to be provided as mentioned in guideline document (Refer
Annexure-5, Annexure-6 )
All translated contents have to be uploaded to the respective shared Google drive folder.
After each lecture upload, Google form has to be submitted (Google form link is in Annexure-3)
Our quality controller (QC) will review the submitted content and provide comments. All the
comments have to be resolved. Only on approval of the QC, we will consider the translation process
as successfully completed. The QC’s word will be taken as final.

Deliverable

1. Monolingual DOC file - contains only the translated version of English transcript (Refer Annexure-7)
Bilingual DOC file - contains both English and translated content l.e., one line in English and below
same line is translated in regional language (Refer Annexure-8)

3. PDF of Monolingual doc file

4. Audio of Monolingual file in MP3 format

5. Index of the translated content

Source material
Text transcripts in English will be provided by NPTEL as input for this translation process.

Delivery Schedule

Approximately 4000 hours of video lectures in engineering / science subjects to be processed within 3
months from the date of issue of P.O., for each language for which the tender is awarded to a given

vendor.

Quality Check
Quality Check of deliverable should be done at your end. NPTEL will also conduct one round of quality

check. If the submitted work does not meet our standards, re-work to be done at your end.
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Payment

Installment payments will be made after 25%, 50%, 75% and 100% of satisfactory completion of work.

Apportion of work

In the event more than one vendor is found technically qualified, IIT Madras reserves the right to
apportion the work based on the experience of the vendor and the quality of the sample provided. Work
will be allocated to these vendors based on the quality of their work and completion of allocated work

within mutually agreed timelines.

For the purpose of awarding the contract, each language will be considered independently. Therefore,
vendors must quote rates for each language independently. To enable this, one sample translated file
in all languages for which rates are quoted must be submitted along with the tender. The sample English

transcript is available in Annexure-9. Apportion of work has to include “quality of work in time bound”

Details of past work

Details of past work to be provided along with tender including:
- Links to sites where at least 50 hours of translated work in one or more languages are published,
ideally of science content

- Time frame within which the work was completed

Samples for reference

Please refer to Annexure-4

To be submitted along with Tender - sample translated files in all languages for which rates are quoted

must be submitted in the 4 formats as mentioned in Annexure - 9, along with the Technical tender.
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Annexure-3: Translation Guidelines

Process of translation

Vendor: Translate the English lectures; Share with NPTEL as per agreed upon process.
NPTEL: Upon receiving the translation, QC will be done and comments will be shared.
Vendor: Depending on the QC comments, corrections to be carried out and files to be
re-uploaded.
Vendor has to hand over the following to NPTEL
a. Translated Transcript document (Bilingual document and translated monolingual
document)
b. PDF for each lecture (monolingual document)
c. Index page as shown in Annexure-6

d. MP3file

Points to be noted in Translated files

1.

vk W

10.

11.

Check the English lecture and translate the lecture files into the regional language in a Google
doc.

Ensure there are no grammatical and spelling errors, while translating.

Insert Math symbols and equations in the correct format.

The meaning should be properly conveyed. Language usage : Colloquial/Not formal

The technical terms should not be translated. Maintain the technical terms in transliterated
format and mention corresponding English words in parentheses e.g., &fser (windings) .

Include a glossary at the end of the document showing technical words with transliteration,
translation and corresponding English word. (Page No: 16-18)

Insert screenshot/slides in the language document from the English file, No need to translate
screenshots

Translated material should be delivered as Doc & PDF.

Delivery of translated files is expected to be completed within the stipulated timeline.

We have shown 2 examples each for all the languages (Hindi, Bengali, Gujarati, Kannada,
Malayalam, Marathi, Tamil, Telugu) for your reference. (Annexure-4 )

After the translation of each lecture Index page has to be created with lecture names

(Annexure-6)
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12.

13.

14.

15.

16.

Follow the below specification while uploading the files and also ensure the style which is
maintained in English lectures:

Font style : Regular,Font size : 12,Format-Align: Justified, Line spacing - 1.15 line

Lec naming should be followed as - lecl, lec2, lec3 .....

If lecture name is missing in the English transcript file, translate and keep the lecture name in
each translated lecture

The title part of each lecture should be bold and center aligned. Given below is the example in

English for your reference. Keep translated title in the below format

Human Adjustment Process
Prof. Braj Bhushan
Department of Humanities & Social Sciences
Indian Institute of Technology, Kanpur
Lecture -1

Who and what matters

Submit files and obtain feedback

1.

After uploading each lecture, the vendor has to submit the completion status of the lecture via a
mutually agreed upon process.
The comments entered by the QC person should be addressed suitably by the vendor to NPTEL's

satisfaction before final submission.

Disclaimer: All translated content is copyrighted to NPTEL and the translator cannot make any claim to

be the author of this or use it for any commercial purposes
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Annexure 4- Sample of translated content

Hindi

English

So could you please explain us about this Bragg’s reflector.’ and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave is incident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.

Translated in Hindi - Sample 1

a’rwmmgﬁsqawmw (Bragg's reflector) & X H TS Tohd & 1 'R Tg & 3mamar
TFEEAT ¥ B & e ToreaT 1 oY 3 TR ATATaRoT WX RIS (modelling) FE & T 3w
{ el ﬁWWﬁEW&TﬁWﬁﬂE@W(modellmg a Bragg's reflector) FIg & | I§ Th
S'Iéﬁﬁ?aﬂ?ﬁﬂ'{ (dielectric mirror) Q?S-IFTIHTW ﬁﬂﬁ%’l a’rmﬁw (dielectric mirror) shT
W%’ﬁ?qﬁmt’ﬂ\?ﬁ' (incident energy) I gRATAT §; safoT S i ag (wave)mﬁﬂ?ﬂT
g, 38! REAT RFelarcs (reflected) BIMT 3R Ig 3oT TN o TIT 32T ¢ ST6T 64 H&

& o 1o FBafReT (switching) éaﬁrvwrﬁaﬁw@rmamgﬁ?ﬁ%ﬁﬁmwﬂaﬂéﬁw %’
g & o &3 STehdT §31 2T & Foid & 3IR & foha X & 3oc ¥ (stack) eY Y PRI T T
& ek TehTer 37T=Y aTelT & 3R g IRTEd 81 ST Y|

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Hindi - Sample 2

ﬁl’f%\?-lﬁ T ¥ Nifey B¥ed Wieq (linear system response), Uﬁtﬂﬁw (exponents) 3R
QIS8T (sinusoids) Q@WWQEW/WJ#@W@WW% &H 319a afFagimelr
313N TATTATAH (Eigen analysis) WWWWW(E@% values) 3iX 31TsaT dFre
(Eigen vectors) 3T ITcd a1 3R AT Ti-g (system response) Toi@et % %I'U HT Tohd ol
AV (integration) et ST IS STHIT el & 1 S faheT, éw%ﬂﬁw«aq Ugol ool fhar a7
EF Sol ar ATAST T 3G FA %’ & Ha AR —mﬂﬁw 3?,?)'@?-[ (numerical intergration),
JEIIcHS Hﬁa"u—m—luqﬁd ﬁ'ﬁ?ﬂ? (numerical methods) EFI?TW%I
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Bengali

English

So could you please explain us about this Bragg’s reflector.’ and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave isincident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.

Translated in Bengali - Sample 1

STOAR AP a2 TS fREF (Braggs reflector )& 93 AN [ISH HAET ST ST I12T
ST TRIEF ST T o 2 FH@ A3 6 976 SIEA AT NSeR T=E [ FA©
AEN 03T FE | IR TN SUIRAE ANAT AF6 TI15T 0% (Bragg’s reflector) NG 27 F41% a6
936 ORAEFEF NIF (dielectric mirror) W%"@’fﬁl OR CRACEIILS N4 (dielectric mirror) T
e afswfie 2RPGH ATEME (incident energy); O1R (F (T3 3G (D) AN NN F6(© NH, 97
oG Ao e 2 92 G ST ASITT Sy SIS (T AN AR 55 [ Frrst o
G FA© TIS| B o AT [ FaR ST TRIEHES (dielectric constants) FACEH
(constant) 93} ST 9F TFIF O “ONF I (58] FA% YT [THIFT T 2T ©1R ST AAN(S

= 932 Af6 Afewite 3w IR

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Bengali- Sample 2

afRF SO (linear system)ad WWW@? AL (exponents) 3% sinusoids 45 o
TRE HRM AR Af@fte) SIFEr ARG (O (eigen values) 93 IREH (8FF SfA@ (@
SN ME AL SR AR eigen analysis) TIH FI2F FA0o N 2 ST afelFmm G
fere | RfTBErTe S TG (3. [FF, (T A {55 ST AT SN SRR (T ST 93
‘Tﬂ% ([P T[T I [FoNF ANGF Ao FFIT (numerical) 2fGEM, [TOEEFIT (numerical)
(YT (methods) F181 |

Gujarati
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English

So could you please explain us about this Bragg’s reflector.’ and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave is incident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.

Translated in Gujarati- Sample 1

Al 9 dR sul 53l Al golell URleldS (Bragg's reflector) (A MM UM A U WL YsLRe{l
dlircd@s wHU QA g, B wURA elldsuHAl Aclloll U drdAs UAlaRRL UR olifall duIR
sclle] e @ Sl ALl yaur GeleQHL U GlolellURLAdS (Bragg's reflector) oll otiall
dar s3l 2@l gl w As swAsgls (Youlasle) B2 Ral ofly $8 ool Al
sIsAsgs(Yeuaslal) (22 (dielectric mirror) ol wUd A 8 3 A weell A (incident
energy)U[Alol(Ad 52 8; A&ll B UQL dR3(wave)20dUleloL AULA B, Aol s eltdl YlAllAd udl
U L Al ooaul A 33 B ¥ Ul AUUBL Bectls (Glg 0 A ol &l ol wectd B. Aell LLgl@id
A U g 531 @ SlA A B AU 9ol RAR AL (dielectric constants) o TRML AU
gl wal AN Aual YWl salloll yaud 3 @ Sl Bl ysial vlacl ¥e @ 8 A
NGRREEEN

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Gujarati- Sample 2

UAU sR RAeHell YlAlsal Aygiudl A0 sl ®H ¥ uldl (exponents) ol UBASSAU
(sinusoids) o{l G AU . AUBL WEILet (SHA (Eigen values) WA BBt A2 (Eigen
vectors) Raiclall HI2 AUURL 2ol uesatet (Q2AnBel Ultellell GUNDL 531 ASlRA 1A wa
Reuell ulQBa cvll 2l dscot scllell 232 Al U, BH ¥ W LS| AH2L A2UE GeAW 521
B ¥ AU Al A AcAHLEal GuAdL 53 GlA ¥ 3l A wissiglat AS1s20L (numerical
integration), AuALHS Ug(dall (numerical methods) $lH 52 9.

Kannada
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English

So could you please explain us about this Bragg’s reflector.’ and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave isincident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.

Translated in Kannada - Sample 1

BN ToRedE), ey B3 2397 6@506 DY), 2933° md)m oD, 033 mabm oA
20I3D 9:96353 3033 w@mdd@ 3R& 53@63(3 zoﬁ&)dam&’)oa 6:9635063 dracse)
eVTIIBTEB03HE) md) aranﬁ 053 3,0° dm Be&HITIess. 09T 2,00 e9TIHT BIB 90
t%ebéa 3¢ 30 (D|electr|c mlrror) e:ad@od é eD€38 5 eT)JdOG(DleIectrlc mirror) cDoCSS 33, aee3
DoD3 3 330y, =,8D0DDITI; esd@od (3@63866 STO® (Dielectric mwror)éﬁ ee3
DoN3 3 ojja@de Sdoﬁd ap'aﬁdab wézf)oz‘bc\néﬁ 8s 3,000y, 3Teadord 868@3
VTOICDLRDD  €9F,0HNLE) emwoiraeﬂwa)a)do esd@ozﬁ dme)airaémﬁ DIN)) aﬁo
S5 3e3or3s éaé&aﬁ T, 083° 3 T &ﬁeﬁmﬁoo@m D) D) TR WRHNBY,

e B, msdea‘ 53800 2398 PN O 3 & B B3DoDBOB.

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Kannada - Sample 2

DT, PJ0eF (Exponents) B) J B0dF (Sinusoids) NPod® SO 3,0DNPY Searod s
SS90 BBgODAD Sompeorsn 30BHIS. orive 9,00, (Eigen Values) b3y -
36«)? (Elgen Vectors)ﬁ%‘ﬁa BERERY LD 53& B,00 &)ﬁaﬁ QBeREDD —aqidﬁeém o)
zoeéfozoa)do DB mc%eno eon3 &)egq e333, mﬁo 3,0, BHodhd 8003 Be9TB03 S 33636‘
Q0&373em@® (Numerical Integration), JR00Be* ésdmwf, (Numerical Methods) £€ﬁ B30T
S5erdr3r303ee , B3 HTR) RTBoBNBY, 22%8ZeCS.

Malayalam

English
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So could you please explain us about this Bragg’s reflector.” and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave is incident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.

Translated in Malayalam- Sample 1

@R@IMIMB (ErUdUY Alenges@em (Bragg reflector) alfl Qiluadle:@le6)06@0, @R@REAIIOE! 63@)
2I@IBIE (IUTMNODITD BMIBE) HIEMIBMUIUB OENIBHIM OQUB AT (IUBMEODDEERallo G@RD®)
6@} QflB.213@3 BRAMG|SHOTITS BRAIWEIoUY O.21QGIM@IOHM alfl@ie lluadle:@lesndemd.
@ROREEI6NE @3 OBIANGEMDIBI@ Mo 6@} (STUIUT Gle)nQd>S® (Bragg reflector) @3ald:@Bo M
6.21QRBQIEM. DO 633 OIS (SIBs(dielectric ) AlO (mirror) @REJIOD AOHQIMMIAELY.
@REBBOM EIOWEDAIE (SIS (dielectric ) AlO@ (mirror) enmadlawg’ agiomAddle (incident energy)
(@1@laneilofleenmm). @RG@IMITE B M@ GAIAT (Wave) @RHEEMI QUBIMD), DM@ B3®} BIWo
(@1@lanello{leeeqSie. @ allel alo@lFieudssls@il@d 6@} enildlad allay aegoey snildleeiesy
200 @R lEBLEHMI @ (application) @RHOUUBBAIEM). @RSIMUNIMAIRAIRI] MANUB 6).2I1QRMNDY
QBRI 2RO BSHIEMANMBOYBSEIOHRI QYINIHOS BPSIEEREB-QJo, BR@IMIES OUS4jo
QURIS@}0 , @D (al@aneiloleee)e]SIe@e 6).01@MM].

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Malayalam- Sample 2

) SMI6aI26MAFM (exponents) HOMIBMIGTVIRIIWE:S (sinusoids) @SBRI iSO
anesauadmileag (functions) @eslmunom@sileneny ellmlod milayo (linear system)

(@] BHEEMOOD®ENA] 5] @A SIM®. MIIQR@BTIOG (@B E:E6mMo eIClemRM@IMmo®
DN QUL (eigen value) DD OAUBQA (eigen vector) agyamilau elleeRM @AY MEmes
RBMAIW DDNM QAUlUBBEIM Dald>@EMEBRUB DalEIUIEEI0.83SIOD MIlaREBIE ]

(@ @6Mo af) RIONBQIo O2l@o. DABQEUIUD (integration) 6).a1GQYENE @RHNUUDfo EDE]. alBHH,
B)0.J38>98l0 MIMBaT I M3 aila{loflEIM@Y BaldeE!, a)sBllom@ocemd meayes MIAClEe @D
EDMBQBUIHM (numerical integration), MRPACIEO@ HAGDHAUIM (numerical methods)

(IQUBODTI LMD, BROIBAIIOL! MEOMNEIENT EDD 6N} @RSOT BHIRIG:Sle MAAUY
DalEIUINHENM®D) .

Marathi
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English

So could you please explain us about this Bragg’s reflector.’ and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave is incident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.

Translated in Marathi - Sample 1

¥ U sTaTea Nthoichcuqc\qoi (Braggs reﬂector)3-1Tfaf qukHTvr {-I&-N-qqc\qoi 3TYUT 3TFETT
mﬂlsﬂa?r TR, 3 ARG AT 937 T3l ITATEROT AT ST 3. &)
CI%“«’JTB‘CKI%TUTIF?:& 37T sareaT RFeled T (Bragg’s reflector) HIS I 3TEId. § UhsIISolidcsh
fART(Dielectric Mirror) 3Tg. § gragﬁﬁ%% Rz 3@?_6 EJFGﬁFIT (incident energy) gfafsea &,
STUTeh&eT YUTIRT g (Wave) TT HIGIHATET FTATToId gisel JTTOT § AT A FY IIeATAT 1T
fdg &g fHAALY IEUaATE IS IHAA. W YT Sf HEN A BT o FgUTSI3MIor
SRSl fdFeeh shletecedT (Dielectric constant) Teldell 2RI TR JTTOT 3120 YehR 3TEET Ii=AT
STHT U T It IMETAATHS AUTR Fehrer Ffdfafad gl

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Marathi - Sample 2

T guTTel AT aTeT sTarhre WH?TH (exponents) 3TTOT @ﬂ@é@ﬂ(smusmds) QTR@T
mmmmamamwmmﬁaw FIUGTATSR TTeIeT TR, VoTed CIGESY
HTTOT USTel Sgaredl EATAT fohAcl TR | TEIET YoTTeirar TidHTG ATl Aehall. @UWUT%
UeHd AU IRl SATEL 9o [ gdf ;ma FAATY 36T mﬁﬁw AL (numerical
|ntegrat|on)3-ITﬁf Hﬁﬁw ﬁiﬂ?(numerlcal methods) & &IH W’IT—T & 39T gl 3fTedcard
T @ItJHIGthdo-II e UTg Al

Tamil
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English

So could you please explain us about this Bragg’s reflector.’ and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave is incident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.

Translated in Tamil - Sample 1

616016y, Lgéd MUsGlevaL i (bragg reflector) upMud Quoiflat AQFFementdemen umbud slendEa .
srmiset Qellsasa UG iGsmemo(Physical Problem) wrdlflwns QU edypelled LTTSE6IHBHEMITLD.
s160186) (PHeY 1B FHHHILL 18 BT 6% Ugds> (Bragg) NisGlevdsL vy (reflector) womelm Qe @mmd.
Blal & oLsad fé gt (dielectric mirror). stentGey evLetevd & gt (dielectric mirror)  etestmiTed
BeteQL et eteotisdeows (Incident energy) AydHludllgn oW Seuteooty ; 6160186 aHAET Seaulest 6
UGE ATHUNSHILELD, g fev st EpiReL G 6@ UDGHg (beam) wHGmrm L BNG (beam)
I MID VWETUT MG CEHevalILBLD. 6rentCe HipluemL Kl6) B evL_6teus fl& aveiend (slabs) g bwmmm
AeowsACmID.  GlameeiGuTemed HID evelend (slabs) epetHet@GeTETNTS B EHGHCHILD.
Bgerre auBHEU e6leni g AgHUG G ELD.

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Tamil - Sample 2

CriGan (@ (linear) e b Agdluediy er6otLg,) 61&HNEUTGETETIL 6v (exponents) LHMID >FETETIHIGET
(sinusoids) Gurrett et6fli CFwLT(HEE06T gl ILEDL WIS Q&iTei(H {MILBHENG). FEE\GH60T H LG
(eigen values) Hmid FGEET GeusLevgl (eigen vector) QU HID HO FSHHEUNIGEDS FEEET LIGUIUTLIG
(eigen analysis) & melaemens LWTUBIGHE SHeosTlasiiuded LEle) 6T QBITEITETAUITLD. 6B emETOTLIL| GlEFIL
Geuetotig SeuSlwiDlelemen. Sbeotrted, Hrest (eot @GHOA L ug Ed Qlgeih Quighaiomisen (benchmarks)
AW AuGRsEn Blatol &HGragdt (numerical integration), BWOWNSHM  CEWLT(HGET
(numerical methods) 2uGWTA A GmLD.

Telugu

English

So could you please explain us about this Bragg’s reflector.’ and also the kind of virtual problem
we are looking at taking the physical problem and modelling it on a virtual environment. So in
the first example we are modelling a Bragg’s reflector. This is nothing but a dielectric mirror. So
dielectric mirror means it reflects incident energy; so whichever wave is incident in coming, part of it
will be reflected and this is required for applications where in we need our beam to beam switching
between some points. So basically what we are doing is we are staggering slabs of dielectric constants
and kind of we are trying to stack them up so light is going to come and it is going to be reflected.
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Translated in Telugu - Sample 1

S"&)é3 fetYed) w’ﬁ 6@55 (Bragg’s reflector) (080 DdS8odiTe SOOI 2u8 D&ES RB0RY édoabé
Db&c"b&oess br@é)oﬁ (Modelling) Yo3er0 50 000 28 BEOD éd)bbé DBV WrROT™) 0.
oo 2GS ST’ B0d50 Bragg's reflector & bya@oﬁ BROT) 0.0 2088 s RO 28
&er‘éé Qgd (dielectric mirror). dielectric mirror rzaf()ba‘.oes .Déé (incident energy) Ooé (reflect)
iﬁe_\po‘é ©0C0DY DD (wave) oS PD DELo  2EHBVE, IS® Eoss 2rmed 09323023«_900&
S00030 O HODLH @33%‘:.153 € (applications) 5080 908 applications §°§')‘l Q008D
2068 28 D & FE D D Dok (switching) @560.57e Do BROD) DD IDverots, ZTZE
S‘QQOQS (dielectric constants) a3E); es.odboé (staggering) slab [STNb) cod‘)c;“f()é ooﬁ)@imv‘)‘o
esoci)s.so 08 TodGo B0 reflect Sdco BEHDLS 0B,

English

The linear system response of course is fully known in terms of simple functions like exponents and
sinusoids .We can use our powerful Eigen analysis tools to obtain Eigen values and Eigen vectors and
write down the system response. There is no need to do integration. But, as | mentioned some time
back that we use these two benchmark how our numerical integration, numerical methods work.

Translated in Telugu - Sample 2

§°d) 03.1)525 Linear system response Dsbﬁ"boeS (exponents) 0dosL .03‘3"003&‘3 (sinusoids )s0&d
5%3“699 functions SeRd PO B0 00BN 380D Eigen analysis tools &A3>Ao) Eigen
values 08030 D8 556 (Eigen vectors) S’J"ocsﬁoéoo Q0B system response O a"o;b.btﬁoam
Q08330 (Integration) 63053&50@«6 9D0G0 . S°D) DX VOB SV ao)bé DB & Bocdd
Bod HArE). m&mesé Q083300 (numerical integration) |, éfg&)ééé boc;&&b (numerical
methods) & &HABFAFOL .

Annexure 5 - Sample for Glossary

Hindi

English Word Word Meaning
Marketing insights HATh eI SAATSCH fagure 3iaEfse
Scaling Tohfeldr ThforaT

Brand equity s sfeFadt s sfFadt
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Multivariate techniques AT it agfﬁmd’raﬂm
Bengali

English Word Word Meaning

Spectrum CIR Fef1eft

Electronics BIGRIRE: Za'jg O

Power RIRRIE] EARO)

Electron BGRE GPCEIRERIGN
Gujarati

English Word Word Meaning

Spectrum Qs AseH

Electronics sAs2 s clest)(Qstiot

Power ulaR sl

Electron saAs2al Aot
Kannada

English Word Word Meaning

2 -

Spectrum :\g’%ﬁf IEAEDEID
Electronics @635%)363 QT3

Power RI0° AT3°

Electron @65%)3‘ QT S° BTeIT0ED
Malayalam

English Word Word Meaning
Spectrum MIS)alds(So QdepREo=]
Electronics EDRIBG(SIEMI LMY EDRIBG(SIMI LMY
Power alQud oL
Electron EDRIBG(SIEND MUIEH D HH6Mo
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Marathi

English Word Word Meaning
Spectrum FQRTI' guige
Electronics sﬂa—‘g’”rﬁa—'\cr CISERIE:S
Power giaR SETI)

Electron saﬁ%j?-f ERIET: 30T
Tamil

English Word Word Meaning
Electronics sleudL Grerileen (Dledteotemeilu ey
Spectrum AT ) D{VSSBMEM
Power et (DedtFed
Electron 6T6UEHL_(IT60T (Dlest eyl
Telugu

English Word Word Meaning
Spectrum ?obgéo HPDe0
Electronics QUSeIEN DeSgB) €370
Power Dd6 33

Electron QU De30ge) 20
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Annexure 6 - Index page sample

Hindi
Sl. No Topic Page No
Week 1
1 AT FIaTHaT hr offHehT
2 Heold YIEITATT (MATLAB Programming) 3T IR
Week 2
3 34T vE AfeFa 3t
4 [ US Taiafed Hugid
5 TTelel GerIiate
6 FI5eT TThTE (file script) 3R B (functions) o AT HIF
T
7 Tellfear 3R 3M3eYe
Week 3
8 3TETSAHT AATHLAT (assignment submission) & TIT TgR—IH
aifsan
9 MATLAB 3{TsTelT8e (online) deh Tg et o forw dIf3T (video) 1
HEIAT Y >
Week 4
10 AR AYSH (numerical methods) H TIH (errors )
11 THeUT TS U338 3T WH
12 gcdid AYS
13 TUATSS (stepwise) dTh 31T T A9arereT
Week 5
14 Teh AT (variable) H f3thfewerst
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Annexure 7 - Sample for Monolingual DOC

Digital Electronic Circuits
Prof. Goutam Saha
Department of E & EC Engineering
Indian Institute of Technology, Kharagpur

Lecture — 02
Transistor as a Switch

AHERR AT 3 §H H TaTT o gAY SATEATS AT e &l o d6c & |

Jgol TR ATeT STY Ul o AT H §Ha ST T F41 3fSieeT earaAtealial (digital technology)
Wﬁ%,%mmwmmwmw%, T&afRIeT (switching) ST FaT Hgar
IqreAT m%’, fEaf=ieT dferes Reree (logic relation) @W@?ﬁgﬁ'%:ﬂﬁ'{m (diode) T 9ITaT
TEafRIeT (switching) & foIT & fRaT SITAT 1 AT T8 §HA Ugel ST

3R 3T o= # gHaY @ 6 srs 1 Us g 3R difoie (AND and OR logic) & 91T & forw fEa=r &r
TRE T ohaT ST ThdT &1 319 §HAR UTH g T2T JTT § hT T §H SIS T SoIde ot IT
GICIED (inverter logic or NOT logic) & folT SAeT e Aohd & 1 WW@MW@@H
W%%H@WH@'%@W@W (transistors ) iTC lToTh 1’1T5u-|dé{ (NOT logic or inverter)
& v gaRT fFesmasnd § |

N Y

Concepts Covered:
1 Transistor as an inverter
O Input-output characteristics
CONCEPTS COVERED §

] Noise margin, transition width, logic swing

O Fanout

ar 3117 & ST H gH giﬁ%a T Eaa (Transistor as a switch) @raqurqu’mmﬁ?’n 3-T\T3?T
344 $19C d 3MT3CYC (input output) ﬁ%@hﬂﬁtg@q&%m HATYEs S eafa &y ATfar,
@ﬁ'@lﬂ' $r iﬁglé’, ditereh &aer 3R el 33T (noise margin, transition width, logic swing and
fanout ) & T &4aT
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Transistor as a switch
Realization of NOT gate (inverter), Input-Output Characteristics

For quantitative analysis:
* Ry=10kQ

* Re=1k0

+ B=50

* Vagon = Vagsay = 0.7V,
* Vegrsay = 0.2V

ar g gifereer W 3maRa gaaé’r (transistor based inverters) 3 & T Ffehe (circuit) & Teh
gAY A (circuit) & YEIHTT FA &1 AT ST §H SR I FA1SS (slide) F T FTY & REA A @
@ & 98 U TiHe (circuit) § ST8T &7 W Tohd ¢ I TE T TS Cifoiiel IT8UTeR Siarlel
TIfATET (NPN transistor bipolar junction transistor) €, I8 3THT 97 (base) g, g SHPT doldel
(collector) %ﬁha—s’muﬁm (emitter) %’, @I?%l

g delded IRAT (Re) a:aﬁmagwﬁmﬁmqﬁﬁa;rgm%‘,aﬁm(wc)aﬁﬁswmm
Tt 9ifSAfea arax Aeelts (positive power supply) &, 38 folU §H 5 dlec AT old | AR ST TH
USTEEH (resistance) 3RS (RB) & GERT Ueh SoAYC alecst A 3T (Vin) & HIY 3T &1 Tl 3R
(RB) YfGEeH & 3R 3RET (RC) ForareX ITFTEH (collector resistance) §1

3R SHRT 3cUTeeT AT IM3CYE (output) Felde Y (collector C) A foram ST &, &1k &1 Y Tg Th
gﬁ'ﬂ'l’éﬂ' earg a1 9f8s FITHINAT (basic configuration) g T8 g7 ¢@an ar 3R CIEN-23)
fhe Ft & 3T I §H Th TP (plot) TATT HI HIRAA FA &, dY 37 3R A 3m3T & T H (Vin
versus Vout), ar S % Jg Uaqd T (x axis) # droe (Vin) %}, Sifh T TadT TEAT AT
gﬁs*el%'créﬁ'nazr (independent variable) & STafh EI'Ié' T (y axis) H df 3T3¢ (Vout) g Sifr T
f39se aNUT (dependent variable) AT SHTS &1 HTBFW?J%’WW%K}?WWW
dT (Vin) YT &, S &

37fY TifSIEeT §¢ 3/gEUT 7 § I 31T (off state) &1 AT 59 A T AT3CYC (output) QIm? 38
TIfSE (transistor) I & - TE 31311 9 B, SHH IS FC AGI &, PIS ST (Ic) T FET g @l
&, T IS FolFX T TE W@

dr SelareX e (collector current) gT?I?’JITEITI'é'?ﬁ' (IC) * 3TRET (ICRC) 1 3« SH T&AT &l Ife, arardr
(VCC minus ICRC) ¥ T &3 aY I8 & SITT3T §HRT dI3T3<T (Vout) Sih &1

Vout = Ve - IcRce
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Annexure 8 - Sample for Bilingual DOC

Digital Electronic Circuits
Prof. Goutam Saha
Department of E & EC Engineering
Indian Institute of Technology, Kharagpur

Lecture — 02
Transistor as a Switch

Hello everybody, we move to lecture 2 of this particular course.

TAEHR FAAT 379 & 58 FavT & g SrEdTeT AT e &l b TG ¢ |

In lecture 1, that is in the previous lecture, we had seen why digital technology is
important, what constitutes digital technology, the importance of switching, association of
switching with logic relation and use of diode as a switch. So, this is what we had seen
earlier.

Ul g} TTeil STY Ugel & AT H gHa ST 7 7 f3fSiee caaara (digital
technology) H%?CI'Q;USF ¢, RBfoea caardiol &1 35T fFT YR forar /T g, Eafer
(switching) T FIT HgT ATl m &, TEaf=ier diferes Relere (logic relation) ﬁaﬂ#qlﬁf
&S & 3N 31 (diode) T T REGRAT (switching) & forT &4 fhaT ST ®1 o 21g &7a
g ol SITeT|

And in that discussion we had seen that diode as a switch can be used for developing AND

and OR logic - ok. We left ourselves with a question that whether you can get an inverter
logic or NOT logic using diode which we found that from our common understanding it is

not possible, but transistors can be used for generating NOT logic or inverter - ok.

3R 3T =TT F gH <@ foh 3118 &1 Us g 3R ofifoie (AND and OR logic) & 94T & forw
T hr A ST fohaT ST Hehell &1 3191 AR UTH I T ATl & 1 AT §H S1ATS i
so-lqé,{ dlfoTeh AT ATe dlfoleh (inverter logic or NOT logic) & T g S Hhd & | SHehl
3_r1TEﬁmm@rﬁlﬁW%%Wﬁmﬂﬁ%mm(transistors)a‘-ﬂ?
dAlfoTeh ?IlTso-Idé{ (NOT logic or inverter) & T T P STEFA § |
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Concepts Covered:
U Transistor as an inverter

O Input-output characteristics
CONCEPTS COVERED
1 Noise margin, transition width, logic swing

O Fanout

So, in today’s lecture we shall cover Transistor as a switch. So, we shall look at its input
output characteristics and some important parameters like noise margin, transition width,

logic swing and fanout.

ar 3177 & SATEAT H §H TIfoieed &l T&ad (Transistor as a switch) T dig 3UANET STl |
WWWWHW (input output) T faATaTT 3?\?@3@')\'3@ HAUES S
egfey &r ﬂ'lﬁ?{, giﬁrarrr $r il’fglé’, ditares a9 31X thet 33 (noise margin, transition
width, logic swing and fanout ) &I T ¢&ar|

Transistor as a switch
Realization of NOT gate (inverter), Input-Output Characteristics

L For quantitative aﬂal\‘siS:
* Ry=10k

* Re=1kQ

* Bg=50

* Vegon = Vegisay = 0-7V,

* Veggsay = 0.2V
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So, we start with a basic circuit of a very simple circuit of transistor based inverters. So,
what we see in the left hand side of the slide is a circuit where we see this is an NPN
transistor bipolar junction transistor, this is the base, this is the collector and this is the

emitter - ok.

args @ﬁwwmsﬂa‘& (transistor based inverters) 3 TIY I e (circuit)
o Teh TIAIET Hehe (circuit) & YTITNA I 8 | AT ST 68 FU T TATSS (slide) & ST 1Y
& 6 # 3w W@ § 96 Us e (circuit) § ST8T H ST Hehdl § T TE Ueh ToAUITS
g;ilr\?N-C{ dlsq\loﬂ ST m (NPN transistor bipolar junction transistor) %, g 3T
S (base) %’, %WW (collector) %mwsﬂwmﬁa (emitter) g o el

So, this collector is connected through this Rc to power supply, the Vcc a positive power
supply, we considered 5 volt here. And, the base is connected to an input voltage Vin

through a resistance which is Rs, this resistance R s; this is collector resistance Rc - ok.

TE FelereY 3T (Re) & EIRT HEY FaisTell 3Mqfel & ST37 &3 &, AT (vVec) Shfeh Teh
HRIcHS AT Gifoiied gral Tells (positive power supply) &, 38 ol g 5 dlee AT
A &1 3R 7 TR USEH (resistance) IR (Rs) & SaRT T SoT9C dlecs ol So (Vin)
AT ST 81 Tgl IR (Re) USTEEH & 3N IR (Re) FeleheX USEEH (collector

resistance) & |

And output is taken from collector C - right. So, this is the basic configuration which we
shall examine. Now if you look at this circuit and we try to plot Vin versus Vout, Vin versus
Vout - ok. So, this side this x axis is Vin, independent variable along the x axis; y axis is the
dependent variable Vout. So, how this circuit will work right in the beginning when Vin is 0

ok.

3R SHRT 3cUTe IT HT3CYE (output) Tetere AT (collector C)  ToraT SITaT 8, 81k &1
Jg Teh ﬂﬁ'&'la =g ar 3fQs FIfHIRT (basic configuration) ¢ o g\ ¢@an ar
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39X 319 59 Ffhe it 2@ 3R I 857 T ATF (plot) T A FIfAT FA &, drga 3Rk
dr 33T & 1T 7 (Vin versus Vou, dl 38 ¥ I UTard TeFAH (x axis) H AT (Vin) &, ST
U TIdT G&IT I 3f3UsSe aRTS (independent variable) § STafeh ars TarlH (y axis)
H dY 33T (Vour) § SliTh Ueh f3Use dRTS (dependent variable) ?JT'SEFI'é'%'l F!TE?FW
Ig Afhe Teha s Y& H A YN e dITT (Vin) eI 8, SF 81

So, the transistor is in off state. So, at that time what will be the output? See this transistor

- this transistor is off, no current is, no Ic current is flowing, no collector current is flowing.

378 SITOTEEY i 3TaEUT H § I 3T (off state) §1 @ 3 HAY FAT HT3CYC (output)
IZIM? 3 IToee (transistor) T ST - TG 3N 96 &, SHH PIS FC oIl &, DIS AT
(Ic) T AGT dE I@T &, AT IS Sholded FC I8 8T 6|

So, collector current: that Ic into Rc this drop Vcc minus IcRc that is your Vout, this is your Vout

- ok.

dl @elee e (collector current) & 3'I?3IT3-TIé'Q:ﬁ (Ic) * 3T (IcRc) 1 379 5T J&IT I IS
AT (Vee minus IcRc) H TIET &3T AT I8 8T ST §HART AI3T3C (Vour) ST &1

Vout = Ve - IcRc
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Annexure 9 - Sample Transcript in English for Translation

Vendor to translate this in all languages for which you are bidding in the 4 formats mentioned in
Section 2 (Monolingual Doc, Bilingual DOC, Monolingual PDF, Monolingual MP3 as a password
protected zipped file). MP3 files to be sent along with the Technical bid.

Pattern Recognition and Applications
Prof. P. K. Biswas
Department of Electronics and Electrical Communication Engineering
Indian Institute of Technology, Kharagpur

Lecture - 9
Bayes Decision Theory — Binary Features

(Refer Slide Time: 00:41)

Bouges Dacision Thetry —
Binary Features

P el - @ﬁ’z nact [-4 opF z; )]

St
Ftes \ Wy Wy —
};d dxd O M \ My

Pws) = P(9§)

Good morning, so we are going to discuss today the Bayes decision theory for binary features.
So far what we have discussed is assuming that the feature vectors are distributed following

some normal distribution of the form

R(%%) =t /\Z|/ {1{(X- Dz i)}]

this is the expression for a multivariate normal distribution. And we have seen that, in this

expression where 2 represents the covariance matrix, that for different conditions of covariance

matrices, we can have different types of classifier.
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Say the first case we have discussed is, if the covariance matrix for every class i is of the form,
o’l, where both this covariance matrix is of dimension dxd. Where our feature vectors are of
dimension d and this identity matrix is also of dimension dxd. So, because this is identity matrix
so this simply says that covariance matrix is a diagonal matrix, where every diagonal element is
of value o”. That means every component have the same variance whereas off diagonal elements
are equal to 0 so because off diagonal elements are 0’s so the components, different components
of the feature vectors are statistically independent.

So, in such cases we have seen that, the classifier is nothing but a linear classifier or when we
talked about the discriminant function, the discriminant function for, function for individual
classes, they are also linear functions. And because they are linear functions so the classifier
which employs this linear functions to classify and an unknown feature vector, that is a linear
machine. And in particular, if we want to find out the decision boundary two different classes say
i™ class, oi and the j™ class, ®j the decision boundary between these two different classes is a

hyper plane, which is orthogonal to the line joining K; and Hj, where M and H; are the centers

of the classes wi and .

So, effectively I have a situation something like this, that, if I have Hi somewhere over here,
which is the mean of the class i and ! is somewhere over here. Then the decision surface is
orthogonal, is a hyper plane, which is orthogonal to the line joining M and M. And if the
apriori probabilities ( i)P__ 0)( j) then this decision boundary or the decision surface becomes

an orthogonal bisector of the line joining Wi and i So, this was our simplest case.

(Refer Slide Time: 04:20)
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Annexure 10 - Details regarding works of similar nature executed in the last 3 years

Sl.No.

Name of work
with link

Client Name &
Address

Cost of
work (in
crores)

Start
Date

End Date

Details of officer to
whom references can
be made

Remarks

Documents to be attached along with the above statement:

a) Purchase orders

b) Any other relevant documents

(Signature of bidder with company stamp)
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Annexure 11 - Financial Information

Details furnished below are to be supported duly by figures in Balance Sheet, Profit & Loss Account for
the last 5 years as certified by the Chartered Accountant and submitted by the bidder to the Income Tax

Department.

Details 2015-16 2016-17 | 2017-18 | 2018-19 | 2019-20

1. Gross Annual Turnover for works
of similar nature

2. Profit/Loss

3. Financial Position
a. Cash

b. Current Assets

¢. Current Liabilities

d. Working Capital

e. Current Asset to Liability
Ratio

Documents to be attached along with the above statement:

a) Up-to-date Income Tax Clearance Certificate

b) Certificate of Financial soundness from the bankers of the Bidders
c) Financial Arrangements for carrying out the proposed work

d) Any other relevant documents

(Signature of bidder with company stamp)
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Annexure 12 - Structure of the Organization

1. Name and address of bidder:
2. Telephone No./Fax No./Email address :
3. Legal status (Attach copies of original document defining the legal status).
a) An Individual/ Consortium:
b) A Proprietary/ Partnership agency:
c) A Trust:
d) A Limited Company or Corporation:
4. Particulars of Registration with various Government bodies & Statutory Tax Authorities (attach
attested photocopy)
a. Registration Number:
b. Organization/Place of registration:

c. Date of validity:

5. Names and titles of Directors & Officers with designation to be concerned with this work with
designation of individuals authorized to act for the organization.

6. Were you or your company ever required to suspend the work for a period of more than six
months continuously after you commenced the works? If so, give the name of the project and
reasons for not completing the work.

7. Have you or your constituent partner(s) ever left the work awarded to you incomplete? If so,
give name of the project and reasons for not completing the work.

8. Have you or your constituent partner(s) been debarred/black listed for tendering in any
organization at any time? If so, give details.

9. Area of Specialization and Interest

10. Location and address of all branches of the organization

11. Any other information considered necessary but not included above.

(Signature of bidder with company stamp)
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Annexure 13 - Profile of team

Profile of Project Lead

- Educational Qualification

- Work Experience

Profile of reviewer

- Educational Qualification

- Work Experience

Part-time team

- No. of team members

- Their basic educational qualification

- Work Experience

Out-sourced team

- No. of team members
- Their basic educational qualification

- Work Experience

(Signature of bidder with company stamp)
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