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For and on behalf of the President of India, Head, Purchase & Stores, Space Applications Centre, Ahmedabad invites EOI for
the following.
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SAC/EOV/05/B/2025-26 Request for Expression of Interest (EOI) for 1500 Hours

Comprehensive Testing of Printed Circuit Boards for

Space Applications

1. %R?frf RETICIRE=ICT| SH"}[ JHTEE Www.isro.gov.in 3 WWW.sac.gov.in I Uty g forem %ﬁ%sr, forshar Y Vlff
YT T e % IR 3@ aEIF'IEZ U Sde R ST gehar % |The detailed technical document including

specifications, pre-requisites that a vendor should possess etc. are available on ISRO website www.isro.gov.in &

www.sac.gov.in and the same can be downloaded from the websites.

2. AT T R e Hvevere fereeres & FRrt fafer 19-09-2025 (1500 Hirs. IST) e 1 369 T4 arefiewanertt i = fag mg
9d T ASH| Please submit detailed response to the undersigned on or before due date 19-09-2025 (1500 Hrs. IST) in
sealed cover on below address.
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Ffafier suaT HhE (3'!‘!’&) Space Applications Centre (ISRO),
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3. Frra fafer srem ST 3 foe w g ferem et ok S | No request for extension of the due date will be considered

4. focret & yTw ST weliehd 98T foRT S| Late/Delayed offers will not be accepted.

AT SEEEATENG Safth b e ffer o ar e veet Hiess fores § e . 3. o1, wen o e faft i fafte
et W?ﬁﬁlﬁﬁﬂﬁm Wﬁ” Please submit detailed response to the undersigned on or before due date
in sealed cover only duly superscrbing EOI Number and due date.

6. fereft oft epeAtehl IS % faTT, 079-2691 3058/57/53, $hat: psob@sac.isro.gov.in T T il For any technical query,
contact on 079-2691 3058/57/53, Email: psob@sac.isro.gov.in.

7. 3 éﬁﬂﬁ%%@{r@qﬁ, aﬁﬁégaﬂ?ﬁéwwwﬁﬁ%mm| Corrigendum if any against this EOI will be

published on website.

8.  afe ferelt oft w1eq o 3idslt o féet 3 ofter a1ef #f 37T B, o SiSf Teaheor Taiet 81T If there are difference in meaning
between English and Hindi of any term, the English version shall prevail.
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Pre-Bid Meeting will be held on 09/09/2025, 1100 Hours at SAC, Ahmedabad. For participation in pre-bid
meeting, kindly send details of participants on psob@sac.isro.gov.in on or before 08/09/2025.
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As we are migrating to new E- procurement portal, kindly update your vendor Profile/Credentials by
visiting https://eproc.isro.gov.in/

aft fersharat =1 amse https://gem.gov.in WWWE‘WW@W@%WW%&TW%I (é}'q)qﬁ—«:léq.

All vendors are encouraged to register themselves on Government E-market Place (GeM) portal by visiting https://gem.gov.in
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Hfaredieor $Y

List of Abbreviations:

%.9.5r. | wigred & qot &9
No. Abbreviation Full form
1. ¥h Jafkar 39T Fg
SAC Space Applications Centre
2. A faefa fr AfFcafea
EOI Expression of Interest
3. ST HRAT 3AReT e HarsaT
ISRO Indian Space Research Organisation
4, g fies affe ais
PCB Printed Circuit Board
5. FIHIIMS IOTaT HRIT foreTor
QCI Quality conformance Inspection
6. THATCIST HeCI-olRR a3
MLB Multi-layer Board
7. IRTH MERIEICIE]
RF Radio Frequency
8. TSNS 3T Yelcd Scldhelade
HDI High Density Interconnect
9. U I[OTEAT TR
QA Quality Assurance
10. | 9dug g ATeTH A Tales
PTH Plated through-holes
11. | vaudivw At cald U SIcHT
HATS Highly accelerated thermal shock
12. | 3me3R gogereeT FfaRrer
IR Insulation resistance
13. | Srseegdr SIS-gATeFeeh gliesar dlocsl
DWV Di-electric withstanding voltage
14, | 3mSdEy Aled gRY FEATT
IPC Institute of Printed circuits
15. | &u=A adrafor fafer
™ Test method
16. | vadieg ATAhIRTOT TRIETOT 3R I[OTaT FHTOTeT
STQC Standardisation testing and quality certification




17. | vadfioe TSERT FHife greTare
NPL National Physical Laboratory
18. |wagw IR-ThEIhIoT FHSA AT
NDA Non-disclosure agreement
ST TG
Terms of reference:
%. . g g FT 37T
Sr. Term Meaning
No.
1. fashar 3T HUAT T AT & g A1 o 913 w@r 917 B
Vendor Vendor refers to the company on whose name PO is placed.
2. 3U-SHER 3U-SHGR Y 98T I U+l &l T faid aXdr & 1 fashar aifafafer «r

Sub-contractor

TS R QT &
Sub-contractor refers to the third party company to whom vendor

is offloading the activity.




s+ Afed Gfke A gdaor & fow sffefr f1 sffeafFa (Eaitams)
Expression of Interest (EOI) for Comprehensive Printed Circuit Board
Testing

1. 9EAIGHT Introduction:

SIRT T Teh ShTS ARET 3TN Fg (Hh) HRAT JIRET FIHHA & fov Affea Tar, afgeeE ik
Rt dfe dais & e 3R fawrT & arfde &1 58 3egeT & fow, d+ iafer egam AT &
3YANT & AT SHY AT & 3THR HTAT DI T HTeholed el o ToIT TAfFe drefelr doteil hr el
regdr 3R [oTarT 3T AQETOT (FHI3S) 7 enfAe &1 S-S 78 IRANSATT ol 2« T 3T
B &, IR e Y fAATor 3R gdieror fafafet & enfier aar sey Hr Afa @ g

Space Applications Centre (SAC), a unit of ISRO, is involved in design and development of various
Communication, Navigation and Remote Sensing payloads for Indian space programme. For this
purpose, SAC is involved in the PCB qualification and Quality Conformance Inspection (QCI) of the
fabricated PCB panels to assess its worthiness as per ISRO standard for use in space hardware
fabrication. As new projects are being continuously taken up, it has been ISRO’s policy to involve
Indian Industries for fabrication and testing activities.

5q AfAef $r arfdreafad (S33S) T 3682 Afod Afdhe ast & HY-AY HAH/SEA AT & AR
AT T FFHIITS Y AT oh TTT eh IR & HTER &9 R faeasr=irer el adreror dard
ST alel H TeTH AT TaehaT3il T STeTehil Tehd hlaTT g | g NEeT GI&ToT JdT YeTar & AT Uah &3

37T &Y AT F TG § N oTeNAN §HAN I[0TaT AleTehr I TETOT HTATRISHAT3 T X X HehelT ¢

This Expression of Interest (EOI) is intended to gather information from the probable vendors capable
of providing comprehensive and reliable PCB testing services as per SAC requirement for qualification
of Printed Circuit Boards as well as QCI of PCBs as per SAC/ISRO standard. We are seeking a rate
contract with a PCB testing services provider who can consistently meet our quality standards and
testing requirements.

2. &Y &T ™R Scope of work:

e 7T AR ey e f3amsst AU Sifeer & @ &, Tl TR IR g RY IRIET0T HTaRTehard
3c9eo &1 Tl & | 8 faffieet vaATareT digafafear sia RiSs 3R RiSs-weiew vaATad, gefas vava,
3R drAtEY 3R TTEI3S vATET 24 Rdt 3R 387 31780 T W FeT F ET 8

As new and state of the art PCB designs are getting more complex, there is a lot of testing
requirements are getting generated at the PCB level. SAC is working on a variety of MLB technologies
viz. Rigid & rigid-flex MLB, Hybrid MLB, RF PCB and HDI MLB ranging to 24 layers and more.

fafarse & & 3rafkar 3oeT & v IRiFa IRieT dieifaifenat s 3réar ured S & fore, dreieT alraTor
@awwmmm%‘, oo Refaf@a anfaa g



The rate contract is being established for PCB testing, typically to qualify the above PCB technologies
for space use, which includes the following:

1. S AIAT R Aok SaRT YeTol fohT T SEATdST o IHR G&ToT ol forsareT, foras ged 3R
3T odieT, faega 3R FifEe odetor, févy ATShH-AaR faeNoT, YA derE, aikd
gTaRoi qd1eToT 3R gaTaroi Ty 3R fAeRTET gdretor enfaer gt

Execution of testing as per SAC provided document on PCB qualification, covering visual and
dimensional examination, electrical & mechanical testing, PTH micro-section analysis, thermal
stress, accelerated environmental testing and post environmental visual & monitoring tests.

2. U AN TIET o 3TaN q{18Tor RUIE AR L= T |

Generation of Test Report as per SAC approved format.

3. YROTHAT T 3HTehelel doh GaRT fohdT SATTaT |

Assessment of the results shall be done by SAC.

I & ERR I AT vareg a1 7 faeca fovam aram &

The scope of work is elaborated in the following flow chart:




3. afafaf®r yarg =€ Activity Flow chart:

[ PCB Test sample collection by ]

7

[ Initial visual & dimensional verification and reporting to SAC-QA ]

Fai As per SAC
decision

[ Monitoring Tests and reporting to SAC-QA ]

Results review
by SAC-QA

Results review
by SAC-QA

Fail
As per SAC
decision

[ Micro-sectioning analysis and reporting to SAC-QA ]

Fail
As per SAC
decision

Results review
by SAC-QA

[ Assembly stress testing ]

]

[ Post assembly stress, visual inspection and monitoring tests and reporting to SAC-QA ]

Fail
As per SAC
decision

Results review
by SAC-QA




Environmental testing

1

[ Post environmental tests, visual inspection and monitoring tests and reporting to SAC-QA ]

As per SAC
decision

Submission of consolidated test reports, tested samples and moulded
coupons to SAC

Fail

Results review
by SAC-QA

e Note:- 1) 3WIFd Udlg ATk INETOT JISTAT I ST FIAT g, gTelifeh, IUETOT I fohaT Y TR W FATCT
R S R B

The above flow indicates the comprehensive test plan, however, testing can be terminated at any
stage.

2) Heh qrEToT & FoRelT ot AHEZaCl =0T H $9T oot 1 TR FIETT TG B |

SAC reserves the right to participate at any intermediate stage of testing.



arfaer -1

: qdtatuit Sy saTaE g

Table -1: Comprehensive list of Tests

gdator Test wfer adieTor sege die
e | = T T Ay weTor Rttt o
S No Type Description Applicable Test Methods / (Wm -6¥.)
T Specifications Timeline per test
sample lot
(max. qty. - 6 nos.)
1. Initial tests Exe:/r:iazltion 3 days
- - - - As per IPC-A-610H
Dimensional Dimensional
2. e 2 days
test verification
Ihsulat|on Test method no. 2.6.3 of IPC-TM-650
Resistance (IR)
Dielectric |1t method no. 2.5.7d (Condition-B) of
Withstanding
o IPC-TM-650
3 Monitoring | Voltage (DWV) _ 3 days
Tests Peel strength Test method no. 2.4.8c (Condition-A) of
IPC-TM-650
Coating adhesion | Test method no. 2.4.1e of IPC-TM-650
Solderability | Test method no. 2.4.14 of IPC-TM-650
Warp & Twist |Test method no. 2.4.22c of IPC-TM-650
g, | Micro-section PTH mIcro-Section) ot method no. 2.1.1e of IPC-TM-650 5 days
analysis analysis
Solder Reflow
followed by PTH | Test method 2.6.27a and 2.1.1e of
micro-section IPC-TM-650
analysis
Solder-dip
5 Assembly | followed by PTH | Test method no. 2.4.14 and 2.1.1e of 6 days
" | stress Test micro-section IPC-TM-650
analysis
Rework Simulation
followed by PTH | Test method no. 2.4.36¢ (Method A)
micro-section and 2.1.1e of IPC-TM-650
analysis
Temperature +125°C for uninterrupted period in
Storage multiple of 24 hours
-65°C to +125°C with dwell time 15
Temperature

Environmental
tests

Thermal cycling

mins. at each extreme in multiple of 100
cycles

Highly Accelerated
Thermal Shock
(HATS)

As per IPC-9151D using recommended
HATS coupon;
Test method no.2.6.7.2c of IPC-TM-650

Temperature and
Humidity Bias test

Temperature 40£2°C @ 95% RH in
multiple of 7 days

storage/thermal cycling
time duration, as per
test profile of the test +
5 days




e 1) gfeFaare e G&ToT R T ST cllferehl & S GUETUT & T YeTel fohar Siear|
2) GFT TYAT F YNET0T & JTT-ATY L8707 YRUTH Hoholed AT 3R T &t RAfET o gt

enfAe &

3) WU & QU AT (STTFAINT IYfct HIEA & 3TER) & fIT FHT AT Y 077 Heh e
U 3713C AT @ YE I ST | SHATAT FHol AT cledR T &9 @ ST SIeaT|

4) T8l GHT T I0TAT SH TGH TEFT o 3TN I ST |

Note: 1) Individual PCB testing job will be provided with tests applicable from the above table.
2) Timeline includes both test as well as test results compilation time and reporting time

to SAC.

3) Timeline for the whole set of tests (as per individual supply order) will be calculated
beginning from SAC Gate pass out time. Hence total time will be cumulatively added

accordingly.
4) All timings will be calculated as per email time stamp.

arfereT 2: 3wReRca #feaw - A+ 3 RApar

Table 2: Responsibility Matrix - SAC and vendor

.. afafafr ¥ | Rspar
S. No. Activities SAC| Vendor
1 Heh IRET @ AT T
Test Sample collection from SAC premises \/
5 He HTAITE TIGTOT TN 3 HeTHR TRI&TOT 7 forsrest \/
' Execution of Testing as per SAC approved test plan
o GaRT Yed IRAETOT AIST=AT JaTg ATe H TR Tedeh I8ToT TROT & 91,
3, TRIETOT RO / RUTE SR et \/
Generation of Test results/report post each test stages defined in the
SAC provided test plan flow charts
4 adaToT GRUTTH FHTET 3R 3 9dieTor & forw #slr \/
Test Result Review and clearance for further testing
3iferar adieToT REIE sl ahdetr, 9eToT foh 910 o 3R Aiess Huel i
5 b T Tl HET \/

Submission of final Test reports, tested samples and molded coupons
to SAC

10




dTforeT-3: 39N/ 3ieIrt @ =t

Table -3: List of Equipment/Tools

H.49. IYHIOT HT ATH IYHIOT &TH T
Sr. No. | Name of Equipment Instrument Capability
1. R AT ICIINTheh &THAT & AT 10x-100x
Stereo Microscope 10x-100x with photographic capability
2. PSS Wotee / TERA | BIctaIiher &THdT 3 AT 100X-200X
HWLT 100x-200x with photographic capability
Profile projector / Stereo
Microscope
3. 3T dlecsl TIaTh gTS-re dieTeh 1500 AT 50-60 §&oT TR GRAETUT aeeot &
High Voltage tester 3T et # 3R Rara & Reprs e 3 |eTH B
Hi-Pot Tester Capable of supplying a test voltage of
1500 Vac at 50-60 Hz and able to record a leakage rate
4. 2foea Aed-AeT ar TAJeT AT 61/, 3T AE-#Hex F B
FAqed fBarsa Equivalent or better than 61/, digit multi-meter
Digital Multi-Meter or
equivalent device
5 GERRIRENE FH G (AT WY 12 arel FA  forw i & v v g H
Tensile tester IETS 3 0.05 A A 0.5 T ufy fete Hr a3 & diowr & Tare
faR da@ &X degar 9lieTs AR g I Hiex & Ty 25
fretrane &hr ol &TH T
Constant strain rate tensile tester capable of pulling at rate
of 0.05mm to 0.5mm per minute of the length of the
reduced section (or the distance between the grips for
straight sided specimens) and with force gauge meter
having load capacity of 25 Kg
6.

drel T¢U TTX

Peel strength tester

Teh deddl U e THHH Th olis Ao 8T, ST [Adheds 4.5
I (0.01 I138) 3R F1Se SIS IR AT A ! AT H T&TH &F
3R FH A FH 457 TAHAY (18 59) a1 FolT FIAT 8T FIT SIS
FI JA el $HT Ieer i QU IS A HA HEAT A8 T
Sgeh 3TITdT, doIdT 98T & 90° TIHhE Wiel Soel & T i
NS HreT g =gl

A tensile strength tester equipped with a load cell capable
of measuring to nearest 4.5 gm (0.01 Ibs) and light board
wire or chain and clamp at least 457 mm (18 inch) long.
The clamp jaws must cover the entire width of each peel
strip. Also, the tensile tester should have force gauge
meter with 90° surface peel table.

11




Hresfaferdr eeex yAREeRes &9 & fafa dest-ure
Solderability tester Thermostatically controlled solder-pot
HATShI- ER/EIAT | NHET & T T3/3THS hed A6
T FeT PCB router / Diamond cutter for PCBs
Ty Router /
g} .
: Diamond
Micro-
N Cutter
sectioning
facility ol AN | A A 1 UTH T 9ga] I AT & 1Y 200 ATH T dlel
Weighing ey ar
machine Weighing capability of 200 gm with least count of 1 gm or
better
IET 3R 3TE-TaaTferd a1 TadTfold
qfforerT Semi-Automatic or Automatic
Grinder &
Polisher
glc TR JeT JeT 150° B, T T U AT AT dTIHTT S0 (W@ H FaTH

Hot storage chamber

glell MR

The chamber shall be capable of maintaining a uniform set
temperature of up to 150°C.

UH T AT / ATSTheT Y]
Thermal Shock/Cycle
Chamber

U Fadiferd &9 & AIfRd gafavohar qdetor et ar 3=y
3YHOT S FIRT AR Tl gel AIHTT Sl F10 WA H T&TH &l
T T W ST ARSULAT +5° A, gref| 33 7% & I Aigsuyer
+5° . gt |

An automatically controlled environmental test chamber or
other apparatus capable of maintaining the upper and
lower temperatures. The tolerance associated with the hot
cycle is 5 °C. The tolerance associated with the cold cycle
is 5 °C

THUETH GET0T {3 TIUETH? heT

HATS Test setup HATS? chamber

TS ST hef ATIATST (40+2)° H. 9T 90-95% 3TRTH YeTeT il 3 FeTH glell
Humidity Storage Gy

Chamber

Should be capable of providing 90-95% RH at temperature
(40£2) °C

12




4.1

4.2

4.3

4.4

4.5

4. TaadT 9TedT ATes:

Vendor Eligibility Criteria:

fashell Teh 8T SegNer gletm =1feT fory TaTT/TeRIea/37dReT s & fore diefiel adretor e
o 3T Tl TAET0T 3R TETOT/HEH-HTohHCT TARAINTT 7 &l @ e 1 a¥ T 377979 &1 fashar
S8 aEdTdSl & W -2 # el faffie YR 1 drdiel Sieaifafenal st Hetelet & 9= 3eferd
FHY 7 TR GT6e1 AT FidTSod Tl haf & shar/errd 3meer, wlietor RUE 3nfe grafiren adrast
T Y|

Vendor must be an Indian industry having at least 1 year of experience in bare PCB inspection
and testing/micro-sectioning analysis of PCB test coupons for defence/aerospace/space
programme. Vendor shall provide relevant documents viz. Purchase/Work order from Govt.
organization or reputed private firms, test reports, in support of its experience of handling different
types of PCB technologies as mentioned in para-2 of this document.

e & HHT, Tashal &1 YA 3R gHS 39-ShaR I FAERIMT (IfE oFE] &) & 94
AT T/ THEFIH/TATe/ [T 8t ST 3ah1S 8 A8 FATONRUT/IATOTH gleAT anf T | Fehetiehy Srelr
& |1Y Tashll SaRT 38 ToIT THTOT 9 Y T SATTaTT | AT o 3 JHOT 9 o T4 dlell T
Hedisha & forw e w1& famar S|

At the time of bidding, vendor’s laboratory and its sub-contractor’s laboratory (if applicable) should
have valid accreditation/certification from NABL/STQC/NPL/any ISRO unit. Certificate for the

same shall be submitted by vendor along with the technical bid. Bid without valid certificate of
accreditation will not be considered for evaluation.

A g TR etr-crar aToT ¥, el e S el oF smaT ey 3 Fove o gt ¥

Since this activity is a third-party testing, PCB manufacturers are not eligible to participate in this
bid.

STell & HAY, Tshell & U JHTAaTd JIAATET STa1/39ehIvT (.6, il HEAT 3 1 1 & 8) 3R 31=Agd
el fATAATOT F[oTaT 1 gdeToT 3R 3HTehole] el o [T Il T I Aehoitenl [T BleT
Bl

At the time of bidding, vendor should have mandatory infrastructure/equipment (Sr. No. 1 to 8 of
table no.3) and technical expertise of its own to test and assess the bare PCB manufacturing
quality.

faohdT Shael dTfelsT T&AT 1 &1 vt TEAT 6 H 3fearad afafafat &t 3m3cary T Todr g1 fashar
HAfrar ¥ & dATfelT TE&AT 1 HT HHA TEIAT 6 H 3o 39-0heRT (IS IS &) GaRT HI 18 3fearad
arfafaferat & g yerer s

Vendor can outsource only activities mentioned in Sr. No. 6 of Table No. 1. The vendor shall

mandatorily provide the list of activities mentioned in Sr. No. 6 of table No. 1 carried out by their
sub-contractors (if any).

13



4.6

4.7

4.8

4.9

4.10

411

STell ST o G, fashell Sl ST foig dEar 2 # 3feaf@d 3RIT JAT0T vereT e gt St 34
eEaTdet A fRmiadeit & HTaR 1A T fAsaried H & fov arfersr TEam 3 6 7. 9 # sfeafad
ol 3T-SHGR T AR IR TLETOT ITSUT T ST T 20T & | TIshalr a1 3Ger forsargst &
afer & gt wdieTor giaer wure 7 fer o Seelta & AFe 7 deh 1 FgAfaT o=l @nigu|

At the time of bidding, vendor will have to provide appropriate proofs as mentioned in point no. 2
above indicating their sub-contractor's readiness and availability of testing equipment as
mentioned in Sr. No. 9 of table No. 3 to execute the work, as per guidelines in this document.
Vendor should take consent of SAC in case of any change in test facility location during the period
of order execution.

farshal &X 3regerer 1 31T &9 3 @ Uge! ek A Sila T SAABNY/HTGLTRAH faferdei/ adrefor-
aRUTTEAT & Faer H H/SET o HTY IUGFl IR-ThEIehor FASAT (TIIT) T FEARR e & v
TEH gleT AR T|

The vendor should be willing to sign appropriate non-disclosure agreements (NDAs) with
SAC/ISRO regarding information/requirements/specifications/test-results of jobs from SAC prior
to finalization of rate contract.

e & AT ITo Bl & 2 T&ait oh HIeR Tashall gaRT w1107 oA Harg fohar St g1 fashar &l &
& el o A et feenfaden & gar s @l St & Jeh el Tiiew:

Test sample collection to be done by the vendor within 2 days post receipt of intimation from
SAC. Vendor should properly pack the PCB as per following guidelines at the time of return to
SAC:

4.8.1 UK A g, Hfercd SIS A1 gl TRV FH & T 3G & FAIT FA SRIT a1 7 e A
feram STreTr =g el

Prior to packaging, the printed boards should be clean. Moisture barrier bag should be
heat sealed to keep out moisture.

4.8.2 YIENET T AHAT HeF ATATRYT H HAGIA T ST 3R ATt Sier & weh ol & @1y 9
R STUeT, S HEROT 319 & SR el 19T S FTT T |

PCBs shall be stored in moisture free environment and shall be packed along with a
sachet of silica gel, which shall retain blue color throughout storage period.

faohdT aredfaes diETeT 91eTor SiTa T oS Fel T Tgol Vb ARG & ded 59 SIS h N7 -2 H
STecd Ycdeh fafrse drdid Aoft & forw o gee gdieTor it & fov HJgad gham|

Vendor shall agree to conduct a trial exercise, free of cost, for each specific PCB category
mentioned in para-2 of this EOl under SAC guidance prior to loading of actual PCB testing jobs.

8ok & 9T ST Hedichel & FEE & &9 3 fashall / 3U-ShaR shT FIae o1 aRT &t o1 31Tt geiard
gl

SAC reserves the right to visit vendor’s/sub-contractor’s facility as part of bid assessment.

oY off faare & ATFe &, T &1 AT 3ifae gem|

In case of any dispute, the decision of SAC shall be final.
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5. Bfeayaen:

5.1

5.2

Deliverables:

Heh ITANTET TroTell oh HTHR T TeToT Ree/adieror aRuTHAT i Hitre shidT|

Soft copy of all the test reports/test results as per SAC approved plan.

qﬁw%ummﬁ(%ﬁagﬁmmqﬁwmﬁﬁaﬁy)ﬁ?ﬂﬁﬁﬁ-mammﬁl

Tested samples (left out from initially given test samples from SAC) and micro-section
moulds.

6. HATT od 9 et

6.1

6.2

6.3

6.4

6.5

General terms and conditions:

farshaT & 3eR1er & T @8 38 $3M3S T g o¥E & S &Y 3R 33 gEardst # feu a1T 1eydrers
cfrferent # faig aX faig 3reqarelet T&dd Y|

The Vendor is requested to examine this EOI thoroughly and offer point by point compliance,
in the compliance table as given in this document.

fashar e 7 ITANTAT qI-STell GFAT & QNI 38 GEaTaot & fandlt off feea & forw afe; smaegs
F Y TISETHTOT HIIT Hehl B

The vendor can seek clarifications if required, for any part of this document during pre-bid
conference held at SAC.

Bk SR TeTeT fohT ITT UHIMSTH o THET S ML TeTeT et graf |

Bank guarantee will have to be provided against FIM provided by SAC.

g SIS Ueh ITEThRT UEAd el § IR IS ATAGIcHD GIfAcd oAal SATAT & | Th/FERT & 91
AT &hIS HROT TATC forelr ff $3N31MS AT TAHR Flel T IEATHR el 1 TR FIara B

This EOI is not a binding offer and does not create any contractual obligations. SAC/ISRO
reserves the right to accept or reject any EOI without assigning any reason.

a1e 1 DA fAfaer ufshar & smer o & farw shaer icforee frw 10 RAshdnsit 1 3maAfa fomar

SITCTT |
Only shortlisted vendors will be invited to participate in a subsequent limited tender process.
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7. Tashar garT ot STt aTelt sreTaTere arfar:

Compliance Table to be filled by Vendor:

%. ¥. Sr.
No.

LIEG)
Parameter

[CECICCECRICD)
(&T/eTe)

Vendor’s Compliance
(Yes/No)

feoqufi

Remarks

R 2 (T TSR F nfAe frelieT diezfafesa
PCB technologies as covered in para 2 (Scope
of work)

ATfoIhT 1  YUGTeT T 15 THI TYAT H shat TE&AT 1

T 5 % TTHR TRIETOT el T &THAT|

Ability to conduct test as per Sr. No. 1 to 5 of
table no. 1 in the provided timeline

drfolehT 3 T hel TEAT 1 § 8 & AR ql&for
3YHIN T ITCTSET|

Availability of test equipment as per Sr. No. 1 to
8 of table no. 3

T3 H 4.1 TAshdTl 9radl AAGS
Vendor Eligibility criteria clause no. 4.1

T3 ¥ 4.2 TAshdT 9radl AlAGS
Vendor Eligibility criteria clause no. 4.2

T3 ¥ 4.3 TAshdT 9radl AAGS
Vendor Eligibility criteria clause no. 4.3

WS H 4.4 Taohdl IHAdT AlIGS
Vendor Eligibility criteria clause no. 4.4

TS ¥ 4.5 [dehdT 9l Alias
Vendor Eligibility criteria clause no. 4.5

Y3 ¥ 4.6 [ashdr uradr Alcs
Vendor Eligibility criteria clause no. 4.6

10.

s ¥ 4.7 [ashdr uradr Alics
Vendor Eligibility criteria clause no. 4.7

11.

T3 I 4.8 fashar 93T AIcs
Vendor Eligibility criteria clause no. 4.8

12.

TS T 4.9 TaghdT IAdTr AlIGS
Vendor Eligibility criteria clause no. 4.9
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13 S I 4.10 fashdr 913dT AlIEs
Vendor Eligibility criteria clause no. 4.10

" S F 4.11 fashdr ar3ar AIEs
Vendor Eligibility criteria clause no. 4.11

15 T 5 (5.1 3R 5.2) & 3TAR FBfaaaeq
Deliverables as per para 5 (5.1 and 5.2)
U7 6 o ITHR Tl HAT A T et (6.1
All General Terms and Conditions (6.1 to 6.5)
as per para 6

8. Raiféar urey:

Reporting formats:

fafRrse Ruféar urea e f&rd 3ejelastent 31U 37efeaeieh-1 & 5 H Helaol & |

Typical reporting formats are attached in the following annexures viz. Annexure-1 to 5

Fregay-1: T fadtaror ik e A9 & faw fafdse yrew

Annexure-1: Typical Format for Visual Inspection and Dimensional Measurement

IR-ArEHs Dl F e grerer /

Parameters for Non-masked PCB

afadar/

Specification

rgelishet /

Observation

dffae ¥ g4f®da / Laminate Related

a. oIS &1 Fel1ae, TS TFHGISN 39-Hclg A,

Coreeftar, fSafdere, R, sfeser &,
fSadeRele, T (TaTd & BIZSX Fl 396K
T gU)

Weave texture, weave exposure on surface
defects, blistering, delamination, cracks,
bulging crazing, discoloration, scratches
(exposing glass fibre)

b. FAfyer, geitger
Chipping, haloing

c. faceh gl gAde

a. IS el

None.

b. BISE TFAUISR T gl sheFed A #gs1aH 0.15
o, drehel a1 Foa g & fohaar & e geigar
e B

Exposed fibre min 0.15 mm away from

conductor; haloing near PCB or free hole edge
allowed.
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Foreign material inclusion

C. gl ¥ #g+1dH 0.15 fA.#. gl

Minimum 0.15 mm clearance from conductor.

d. Frafelar d. <10 391 fA# fAay; varehr 819 & i &
Measling .
&3 T 25% & 3T forst =IEt gram|
<10 sqg mm continuous; shall not bridge >25%
of distance between conductive area.
cafeer af&ra / Plating Related a. T, feoreex, g, a1ge, exiy, agd
s, Safee @ FFd|
a. {g fohferer Free from porosity, blisters, wrinkles, pits,

Surface Finish

b. Aegere T

Granular coating

c. dTaT T2 T
Copper visibility

cracks, extraneous material, dewetting.

b. I-Aesiger W N SHsfFea &7 7W20% &
FH | Hiesigd deof W Ig T ¢

<20% on PCB conductive area on non-
solderable. On solderable patterns it is
acceptable.

c. IS LT

None.

Yeet & a / Pattern related

a. Y Afdar

Pattern matching

b. FEFI TS

Conductor width

c. AR
Spacing

d. et qurer
Pattern quality

aIgs, &g, foheT} T TGReRTI, fohaak W e

Void, projection, edge roughness, edge cut

e. fafteer, Wa & A 399R g arel T,

fafSieT (arer & |1Y), I
lifting, scratches exposing under
bridging (with copper), cracks

layer,

a. 3eTATTe T G JI3HT3E & Heer 7 100%|
100% w.r.t approved PCB layout.

b. 3R & +10% & Hfiaxl

Within £10% of specifications.

c. #geicd 0.2 TAHAY (faRiy \rerer 0.1 &) ar

fafarde & 3rgaR +10%|
Minimum 0.2 mm (special case 0.1mm) or as
per specifications £10%.

d. 3t I &9 A fafese =tsrg 3R 3T
+10% IRTdT 78T |

All combined shall not change *10% of
specified width & spacing.

e. IS g1

None.
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&g "99f&a / Hole Related

a. geg dridvg

Hole diameter PTH

b. ST gy
PTH defect
T & & W arss, R a8 a1 3R,

Void at PTH knee, circumferential void or
crack, burrs, nodules

c. YiITa # 9188
Void in PTH

d. SUTFHY 9T T 3TIRIHAT

Epoxy filling requirement

e. $SATHR deld 3MThR
Annular ring size

a. geara <1 s & faw: _fader
e

Bgearg >1 A & fov: [JFder £ 0.1
|

For hole diameter <1 mm: Specification +0.05
mm.
For hole diameter >1 mm: Specification + 0.1
mm.

+0.05

b. IS & |

None.

Cc. <80 um
<80 um

d. ®¢<0.4 A+ & faT|

For holes <0.4 mm.

e. > 0.125 fAHY
> 0.125 mm

s geoft ges & faw A1fesher smaegswar

Masking requirement for grid array
components

PITATI Aoz ARG haded T HATESR T

=geAcH 0.05 fA gt

Coplanar solder mask; mask to conductor min.
clearance 0.05 mm

arfar et Fr ugareT S ganfad ST |
Marking Shall not affect the identification of PCB.
LERICH 3T gIaT|

Identification Shall be unique.

AT Faadm 3T, I, SafFed HUT, UTfcdehoT & @I,

Overall cleanliness

&7 3¢UTE, Hihe, A, Hashge e e &
7|
Free from dirt, grease, conductive particle,

chemical of metallization, corrosion products,
white residues, fungus growth etc.
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HAle: 3T fAHAE TATEE & fav §, grcifeh, fashal gaRT ST AleTeh & 3HJaR Afése dedie
ST & fAT IET GAR fhaT ST 3R G707 & Tgel Heh SaRT JegATTed fohar s

Note: The above specifications are for MLBs, however, format to be generated for the specified PCB
technology as per ISRO standard by the vendor and to be approved by SAC prior to testing.

JqaY-2: TATEET % faw aife 3 fRega wdearor & fae fafdese yrew
Annexure-2: Typical Format for Mechanical and Electrical Testing for MLBs

& e fafrse RfAder
Sr. Parameters Typical Specifications
No.

1 Iifs RQwane
Mechanical Characteristics

g AR gfaee ISIET-ETUH-650 T TeHTc-2.4.22 & HJAR AT gl W
Warp & Twist <1%|

< 1% when measure in accordance with method-2.4.22 of
IPC-TM-650.

e T / drel AT SR JHE JehR & 3N T&U

Conductor adhesion/Peel |As per the PCB base material type
Strength

2 fareger farerwam?

Electrical Characteristics

' ST ol >10% MQ
Bﬂﬁi’m Intra laver
gfRey | SRR 2 10° MQ

Insulation Interlayer

resistance

Hseedl & drd U THTH

&2 (€27 3R gex o) & 1?‘;‘;:*5*“““
T et Y Ushadl e

Withstanding voltage for
(intra & inter layers) per
mm spacing between
conductors

e IR AfAce AT & fov g, graife, AfEse i aeeiier & fore faghar ganrT 9T IR
feRam ST 31 adieTor & gl Heh gaRT JefAed fohar e

Note: The above specifications are for MLBs, however, format to be generated for the specified PCB
technology by the vendor and to be approved by SAC prior to testing.
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Hgeraes-3: TASI3S & faw ffA deet & fore Rftrse yrew 3tk ger (o) & Aresr @ woes am-

Annexure-3: Typical Format for Land Pattern & Plated Through Hole (PTH) Via-in-
Pad, Buried and Epoxy filled Vias Requirements for HDI

. ¥, wTerer Rferse Rfar
Sr. No. Parameters Typical Specifications
T8 3R 377 WRa & faw
T 1 1 HeTs (Faw) 3RR BF-31 F fAfdee
Basic Copper Thickness As specified in the layer Stack-up
(minimum) for external and internal
layer
e & dgd HhsFel <@l UG AICTS (I Th-317 & IHAR)
Conductor Under cut < Total Cu thickness (As per layer Stack-up)
HSFC Hla<e T fAfisc F s d
Conductor Overhang As specified
TR &l Tl & S SN AETS | 70 HeX (vgeTaH)
Insulation thickness between two 70 um (min.)
consecutive layers
! 13 HATgshIeT ()
grelifeh, 3aRe 9al & @ qTaT S T 100%
TT 3 (HPRIcHS) FaifrefadT giaftad w= & forw sreor S-wir
Etch back (positive) 13 microns (preferred)
However, Good de-smearing ensuring 100%
connectivity of PTH barrel with inner layers.
AT T &% 5 #ATghIeT (3TTUheH)
Negative etch back 5 microns (max.)
<0.1 fA#Y fOATTAd, 0.25 TAFAY HFaA, i TU=T
PR g A AT o Y 3 ST Tofor T HIAES HT HeJaTeret T G
Layer to layer Registration <0.1 mm preferred, 0.25 mm max., with minimum
annular ring criteria of pads meeting at all locations
AR Tefek Rt 0.05 fAHT (7gsTa#)
Internal Annular Ring 0.05 mm (minimum)
AT & fT STgdl Tegerk Rt 0.125 TR (7g=Tc#)
2 External Annular Ring for PTH 0.125 mm (minimum)
TANETT & forw arEd e Rer 0.250 TAHT (7gsTc#)
External Annular Ring for NPTH 0.250 mm (minimum)
90° +5°

IESIICACEER]
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& T faferse Rafader
Sr. No. Parameters Typical Specifications
Drill hole perpendicularity
Bfeier sfafaaar 0.080 fAHT (31f¥hd)
Drilling irregularity 0.080 mm (max.)
forres ofg (ST gred) T
Lifted Lands (As received) Nil
et AR T
Resin smear Nil
0.080 AT =i5TS & AT o] HEAT SaTS & Fel YN
e ey HrI AT HT 20%

Resin recession

0.080 mm in width or 20% of total base material
thickness in cumulative length as applicable

affeie aras

Laminate void

fordt off feam & 31f8reager 0.080 A=Y

0.080 mm max. in any direction

diéeg &ar 3ifleda A calfdar
Y T .
No. of plating voids in PTH wall

3 . T TS & WY AR A oS IR Fg
HT 5% <ol SR &F & 10%; 1S IR LT =7,
AT R FIS 7181 Toh Dgeh AR fheIRT TW Tah &
Tolel H g 3T 78T

Max. 3 nos. with combined length < 5% of wall length
& combined area < 10% of total wall area; no

circumferential void; none at interconnection: none in
same plane on opposite sides of a hole

AT TR AT JresT RHfeT H
BIERC]

Nodules in PTH wall or solder
coating

fafese Brics) a#ra:sra'c?rao‘l?rr

The nodule shall not reduce specified hole diameter

et gfsaT < 1.5 I[T 3idAReh IRl TG Aers

Nail heading < 1.5 times internal layer cu thickness
Colfcar & AT BIsSR 80 um 3if8sds

Plating along the fiber 80 ym maximum

dIETT GIaR xR, TARF Wt & | Y Nil

a1y NETT SR T 3eldNg

PTH wall crack, separation of PTH
wall with internal layers
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&

Sr. No.

YTrel
Parameters

fafarse Afader

Typical Specifications

Tt e sess, a3 3R AEFIEAT sraraFare (Sht w8

Mechanical drilled Blind, Buried and Microvia Requirements (as applicable)

ST AT

Copper Wrap Thickness

212 um

TSI3TS Tl o T Sigseifereeh
AerS

Dielectric Thickness for HDI Layers

70 um to 100 pm

Tge] & foIT 3TeTUTeT ATSshITaIT

Aspect Ratio for Microvia

HIShI-aTT (ofo f3e38) PR U5 &

Ty E3MST F TUH HY

Micro-via (laser drilled) Contact Dia
with Capture Pad

2100 ym

ity 3ot
salss/ IS

31TaRes Internal

250 um

arr & fow
TR Rar
Annular Ring
for mechanical

drilled
blind/buried via

§T8r External

2100 ym

ATSh!-TadT Teferk RaT hoer 45
Micro-via annular Ring at Capture
Pad

=10 um

Micro-via plating / filling

v

Iy
Copper

¥R §T AT TR 15

Void on filled Microvia

glel-alel, hoer-Us 3R MY-Helg T ~FoTad 25um
FIR-Thel gl

Shall have minimum 25um copper-fill at hole-wall,
capture-pad and top-surface

seTgs/es gU foa/faar # @

Resin in blind /buried hole/via

eeara & fonel & 3rgAfa e 8, ar
F15 off ST IR 7 15% T 310 fFr ey axarg

none allowed across the hole diameter, OR
none that reduces filling by more than 15%
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. &, e faferse Rfader
Sr. No. Parameters Typical Specifications
HISShI-TaaT ShleeeFe Febel hoer U3
Micro-via contact dia with capture 2100pm
pad
ATShI-faam & o fhfoiar & fSuer Fa1S H <50um
Dimple in via filling for micro-via < 50pm in height
ATgshI-faar g T fthfeier & soq 1S H <15um
Bump in via filling for micro-via < 15um in height
& e FaT$ # <50um
Dimple in via filling for Via-on pad < 50um in height
design

e IRFT fafader vadizng ffid & o €, granfe, fashar earT Afése diie deretisr & fow urea
IR Toham STTaT 3R GdieToT & Ug el Heh G@RT JeJATTE fohaT SiTwem|

Note: The above specifications are for HDI PCB, however, format to be generated for the specified PCB
technology by the vendor and to be approved by SAC prior to testing.

FeJeraeten-4; draT-cafeer 3R Tag FEr Aers Arg F faw s e
Annexure-4: Typical Format for Copper-plating and Surface coating thickness

Measurement
.E. e faferse f_Afader
Sr. No. Parameters Typical Specifications
| [EReafee Aers
Cu-Plating Thickness
Helg deet X Ay Aers 25 ¥ to 45 pm
Cu Thickness on Surface
g Arers 7 diévy 25 9 to 45 um
Cu Thickness in PTH
feeT oz (Aes) Af&RfeT gaa & a1
Tin lead (SOLDER) plating/coating after HASL
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.. qTerer fafarse fAfader

Sr. No. Parameters Typical Specifications

gdg fT Aers 8 ¥to 30 um

Thickness of surface

T H Ales 8 & to 30 um
Thickness of PTH
dréreg i 21 pm
At PTH Knee
Electrodeposited Gold Plating
Qe 1 Aers 2-4 ym
Gold Thickness
gAFIAd e g Mes (Sraamgsh) cafear
Electroless Nickel Immersion Gold (ENIG) Plating
g W fo¥ehel Aleg
Nickel Thickness over Cu

IGERREE:IGI

Gold over Nickel

3um # to 6 um

0.05 HIeX (+FTc#) 0.05 pm (min.)

AYesT-ATER Solder-Mask

3 O $swel TATHT > 25 pum 3R FzFeX 93 HT gk & aRT 3R
Pad to conductor Spacing T THTA @91 = 25 pm & shall be uniform
all around the periphery of the conductor
2 pad.
AleTS (FsFe W) 17-25 pm FT TH FATT HIfET AR (ATSHI-

Thickness (on conductors) QI & ATETH & AT 713)

Uniform coating thickness of 17-25 pm
(measured through micro-section)

dAre; IR g g8 3R Aest-AR a5 & AT €, grenifr, ashar gant fafése drdie aeslies &
forT gT&a IR foRam ST 3R eToT & ggel Heh GaRT A foham S|

Note: The above specifications are for HASL and Solder-masked board, however, format to be generated for
the specified PCB technology by the vendor and to be approved by SAC prior to testing.
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eferdaten-5: Gfshar Aegar RaiE F faw ffdrse greg

Annexure-5: Typical Format for process qualification report

argar qdiaror ROE efidw

Quialification Test Report Title

mqﬂ'gﬂw}ﬁt\r 0'||H3'ﬁch\ﬂ'||H [ESSIEES
S T T Name & Designation Signature

Tested & Prepared ATH 3R TeATA gAY
By Name & Designation Signature

ATH SIS gLl

g | T N
Reviewed by ame esignation ignature

AR A oI 3R geaATH EEATER
Approved By Name & Designation Signature

gEarae 3 3T fazmvr efte

Document and Data Control Sheet

Rare g, ik ade
Report No. & Date

Raré e
Report Title

RIC &1 g
Type of Report

dehailehl Technical

qeot 3R 3TieRsT T JEr
No. of Pages & Figures

@ (3T07)
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Author(s)
5 | & ST T a1
Reviewed by
7. oot Hﬂﬁﬁﬁ
Approved by
8 i i
Originating Unit
IR R & areaft s arier Y
9. Abstract “A summary of Content of the report”
T 2T Rate & sfeeiid veh HgeaquT orse
10. K;y Words “A significant words mentioned in the report”
Ly | T gaffergoT hael Hh 3TAT & fow
Security Classification For SAC Use Only
L, | TR SO & R
Distribution Within ISRO
i $r arferenr
Table of Contents
4. GUETUT THS & AT ..o 30
TESt SAMPIE DELAIIS ..vveeeieiieie et e e e e e et e e e e ettt e e e sataeee e ssaaeeesasaeeeeansreeeeanreeeaan 30
5. HTEAT TRIBIT BRI  ....ooovvvroriissiissssssssssss sttt ettt 30
O TV |1 1o [ o T =T A e oY= - 1 [PPSR 30
6. TBTT TRUTTH FIRT <..ooooevrneeseeiese st st ss sttt 30
TEST RESUIT SUMIMAIY ...uiiiieiee ettt e e e e e e ettt e e e e e e e e sttt eeeeeeeee s nttsaeeaeeesesannsssaaeeeeeeeaannssesnaaeeeaannn 30
7. TITSEW ot 30
(6073 Tol [ To T3 H TP P PSP PPRTOPRRPRROt 30
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Tehst hr =t

List of Fiqures

AROTET shr =
List of Tables

JeTeraeTehl Y FA
List of Annexures
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HTIITTS TARTA
Executive summary

1. JEATdeT
Introduction
2. “aifafaf® 1 geasfA faazor
“Background detail of the activity”
3. oIE &S

Applicable Documents

‘58 aIATafer & dgd fohT 1T SRT W o] GEATdoll 2l G~

“List of documents applicable to the work performed under this activity”

4. qQEIVT AHA & faaror

Test Sample Details

‘S TSTTSeT, HIHAY 3T TITTT & ToIT 3UZNeT S SiTet ATl TishaT shl e el dTel AT GRIETOT e
T fa&qd faavor”
“A detailed description of the qualification test sample covering its design, material and process
used for realization”

5. 37gdT 9I&T HRihe

Qualification Test Program

“A qualification test activity workflow”

6. eI IRuTH TRILT

Test Result Summary

‘gdreor aifafaferat 3k saes Jafolt ot arier”
“A summary of test activities and its observations.”
7. sy
Conclusion:
“THTH 3917 & Terv gfehar &7 3ifas Ao

“A final decision of the process for FM use.”
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