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1.0 YTl

Introduction:

YRR 3faRel ST W3 GIRY) BT Th YW g 3fdRke IWINT &5 () IUIE
IOR, IUUE Aag, Ygr Tde 3R AHIfors ST o fdike il I defid
fEos 3R fawr Tifafafidl & e SieR 81 9 Jdy §, 3% ggx Jded 3R JaR
IUUE! & foIE I9d 98 gRS URFTSH Tg T o1 fSolis 3R TR &l g

Space Applications Centre (SAC), a principal Centre of Indian Space Research
Organization (ISRO) is responsible for design and development activities related to
Space Programs like Satellite communication, satellite navigation, remote sensing and

societal applications. In this regard, SAC designs and realizes advanced large aperture
deployable antennas for remote sensing and communication satellites.

oo JEa:

EOI Objective:

BT BT S 3efiems) BT Ieg JHIAd fashdisli ¥ eRU -1 & =9 § 1x3
TNl 3R €8Y -2 & ®U H 3x3 Iu—al ard uRfAafrd ¢ wRoft & faem 3R
UHRdS U & forT Uwdrg e &1 31 9 3529 ¥ eI3U-1 3R T8U-2 & forw
IR Adbfed 3R Fafdd gifie gcal & faera o Wt wnfire far mar g1 fssar
U ST aft sagd B OF 3 WY B 39 Afafafy & forw ur guel| Sefens &
i IR, Ricioe [T 7T faondrefl & Teh SRUGU! ORT faedT STa |

The purpose of this Expression of Interest (EOI) is to invite proposals from the potential

vendors towards development and functional demonstration of deployable antenna
array having 1x3 subpanels as type -1 and 3x3 subpanels as type-2. The objective also
covers the development of deployment mechanism and related mechanical
components for type-1 and type-2. Vendor shall express their interest only if they
consider themselves eligible for this activity. On evaluation of EOI, an RFP will be
released to the shortlisted vendors.

2.0 HTd BT SRR

Scope of work:

IRUHET H S 3T SIS BT IRV 3l §, faghd & o &1 & IR & AR
gRYTSd foar ST

In the RFP, which follows this EOI, the scope of work for the vendor will be defined as
follows:
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2.1 URT 4.0 ¥ Ifcafaa fafd=n & g &a gT 1.5 HexX x 0.5 Hiex ARHIRCY
WW%W@WWW%WWWW@?
Hohfod fe ERIERH EEQRS GﬁT Hd>|qld-ld> Wl
Mechanical & mechanism design, development and functional demonstration
of deployment mechanism of deployable 1.5m x 0.5m microstrip configuration
based low profile array antenna fulfilling the specifications mentioned in section
4.0

2.2 URT 4.0 ¥ Ifcafaa fafd=n & o xd gT 1.5 HexX x 1.5 Hiex ARHIRSY
PIBTRY TUTRT < MBS IR0 TEHT B RIS Ao &1 Fifie iR
Aopfod feog, e iR Prafds UerH

Mechanical & mechanism design, development and functional demonstration
of deployment mechanism of deployable 1.5m x 1.5m microstrip configuration

based low profile array antenna fulfilling the specifications mentioned in section
4.0

3.0 d®HHIP! fqazur:

Technical details:

218Y-1 31R TIgY-2 T RO & SHHRT: 1x3 3R 3x3 IU-U-7att 31 Ioft gt 81 Iu-oa
& fqaRUI TR YRT 3.1 § = $1 718 ¢ 1 TRU-1 3R I5U-2 TCHT WRIUMT & fore uRkf=aiem
SeHH BT ST AT HH: 3B 2 3R pfa 3 F 3w 7 81 guft aop-iep) fauif
BT I dTferesT 1, AT 2 3R difere -3 | fasan T g1 & SU-Ual & o9 SRU%
ST T IUTIT PBRb 3icR-UTe Pfgerad! R ) S | 3RU% Tgad & Ho [Faru
&I YRT 3.4 T fagd foran man g

Type-1 and Type-2 antenna array consists of 1x3 and 3x3 array of sub-panels
respectively. The details of sub-panel is discussed in section 3.1. The tentative plan of
the deployment sequence for type-1 and type-2 antenna arrays is shown in the Fig.2
and Fig.3 respectively. All the technical details are mentioned in the Table.1, Table-2
and Table-3. / The inter-panel connectivity will be established using a RF joints
between the two sub-panels. / The basic details of RF joint is elaborated in the section
34.

3.1 JU-U9d faarun

Sub-panel Details

3MTpfd T IU-Td & ATt 3R Hifdes faa=ur &t ewifar § S/ 0,57t x0.55,. & T+t
T WM B
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Fig. 1 shows the dimensional as well material descriptions of single sub-panel
consisting over-all dimension of 0.5mX0.5m.

0.5m

»
>

o
-+

0.5m

I+ !

(a) SU-UTd BT 3MATHY faa=or: e 22y ik uref exg

Dimensional details of sub-panel: Top view and side view

L-section Aluminum
Aluminum Patch

Feed lines etched on the

substrate Dielectric Substrate

\<(60mil): RT/Duroid

Peek Material for support
3mm Aluminum Base plate
(below substrate)

(b) I IR & A1 IY-UTAl BT 38T T

3D view of the sub-panels with materials descriptions

3MpTd 1. IU-UAd faaRor

Fig.1 Sub-panels details

3.2 2r3u-1 §Rft 3R uRfaeH s

Type-1 Array and deployment sequence

T2Y-1 WO H 1x3 TRON & TafRyd 3-I90d 8Id § | T Id e & 96 € o
f snpfa 1 7 aftfa 81 it ke @ ukfFaifora fRufa & I smam 1.54x0.5 B | e
U7 ®I 0.5H1x0.5H1x0.37 T BIC iy & UL fovam ST A1feT ST foh aiapfa 2 o
feaman o 81 Sreurdt ufRkfafora ergshd sl 2 H foaman man 81 & ey 3u-o=al
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& &9 3R 1 3 IU-Ual & olF IRTB HAAfGefdd) eeiad e & Ty 3IRTB Sigel
HT ITANT HIb U ot ol &, For URT 3.4 H afofa fosar mar g1

The type-1 array consists of 3-subpanels arranged in 1x3 array.Each panels are similar
in geometry as described in Fig.1. The overall dimension in fully deployed state is
1.5mx0.5m. Each panels must be stowed in the volume smaller than 0.5mX0.5mX0.3m
as shown in fig.2. The tentative deployed sequence is shown in the Fig.2. There is gap
between two neighbouring sub-panels. RF connectivity between two sub-panels is
provided by using RF joints with flexible laminates, which is described in section 3.4.

. Rotation axis-2
Fix End /

Rotatibn axis-1

Intermediate State-1

1 Rotation axis-2
Fix End !
1

)

Stowed Volume

Rotation axis-1

1.5m

Intermediate State-2

Fix End Rotation axis-1 Rotation axis-2

Fully Deployed State

TP 2: TT2U-1 BT YT GRS 3rIhd
Fig.2: Tentative Deployment sequence of Type-1

3.3  2I3U-2 §rft iR uRfraieH srgww

Type-2 Array and deployment sequence

e2U-2 ROt F 3x3 WUt # SgafRyd 9-3U-Ud 8Id & | Ud® U i 1 H afdfd &
TE ¢ & R ¥ uRfaifa fufa & 9w e 1.58x1.5M 31 ud® UHa &
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0.5Htx0.7H1x0.87t ¥ BIC diegd H YU fopam ST 1T ST o sirapfal 3  feaman man
o | ST gRFTT Srgehd oMo 3  fo@m T | & Mided IU-U-al & a1 3ieR
g1 & SU-UHdl & &I 3RUW HAaeide] aaid die & A ARUE Siiscl &l SUA
HRab UG &1 ol §, Ford 4T 3.4 o afofd fear man g1

The type-2 array consists of 9-subpanels arranged in 3x3 array. Each panels are similar
as described in Fig.1.The overall dimension in fully deployed state is 1.5mx1.5m.Each
panels must be stowed in the volume smaller than 0.5mX0.7mX0.8m as shown in Fig.3.
The tentative deployed sequence is shown in the Fig.3.There is gap between two
neighbouring sub-panels. RF connectivity between two sub-panels is provided by
using RF joints with flexible laminates, which is described in section 3.4.

Stowed state Intermediate
state -1

Intermediate
state -2

Fully deployed
state

TP 3: TIZU-2 T AR RS 3rgeha/

Fig.3: Tentative Deployment sequence of Type-2

3.4 3R U9 3IRUW FAfaefadt & T Ruw Sigew

RF Joints for Inter panel RF connectivity
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Siigcl Bl did B Fies FARIT SIEsdided Jkc BT FUTNT P [SWIs fhdl T
&, Ol G UIiTel & G R Sifad IR RIS 51 31 Siiscl bl IU-Ud & URfisl &
3 dE Y SIS ST A1 arfes wifed™ ik aRkfaiford fRufa & SR a<iieht Segafae s
IRICC WIES g1 Id | 3P 3famar, 39 gRfaifoa fRufa & ga fRufd R e gl
3RUE Sige B UaffY spfaa 3ud% TR WHSMT 3R 3qF uRMAAINT 3R Juda
=PI & TTY 3MTpTal 5 H ST T ¥ | 98 WM SeT ARTB Jgad T ITANT <13Y-1 TRofY
T fopaT 7T B, SMpfa 4 W <=1fa T B | 3RUW Sige! & 9HM R <r3y-2 TRuft T
& forg anmepfa 3 H +f GRT T &1 SRUK TG b1 fdav0r 4Ry 3.4.1 H 9fvfd g1

The joints are designed using copper cladded flexible dielectric substrate, assembled

and integrated on both sides of the antenna PCBs. These joints have to be attached to
the PCB of sub-panel in the way so that flexible dielectric substrate slides during the
folding and deployed condition. In addition, it has to return at original position in
deployed state. The representative figures of the RF joint with its layer stackup and its
deployed and stowed views are shown in the fig.5 The location where RF joint is used
in type-1 array, shown in Fig.4. Similar locations of the RF joints is also shown in Fig.3
for type-2 array antenna. The details description of RF joint is described in section 3.4.1.

¥

. .A : | > . E 'A
Dielectric Cover HRTH Gﬁg Dielectric Cover
RF Joint
3TPHId 4. T3U-1 WO T RUG Sigel BT RIH

Fig.4 RF joints location in Type-1 array

3.4.1 3RUP Sig~< &I faawur
Details of RF joint
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3RUW Sisc! & faarur iid fau U side! & axifan [ &

The details of RF joints is shown in the below figures.

ASHIECT ASS Flexihle dielectric siihstrate
MicrostriR ilﬂi - . T ST
1

1 _ g Microstrip Line

L] i' NTH Ground

3fF |@Es Ground Side W - f—
Flexible dielectric substrate
(a) 3RUW Slsc Bl AW WH-3U Layer stack-up of RF Joint
[ |

(b) ORI fRufa o <=z (STesafdcs FHaR germn m)

Top-view in deployed condition (dielectric cover removed)

(c) 1800 WIfeaT & fore 4t g3 fRUfA I smeaiifies ik UIgs-og (SRgdfaed HaR
[ERIRIRI))
Isometric and side-view in folded condition for 1800 folding (dielectric cover
removed)

a‘d

() T 5% FRURY 7 SIRUW Sifewe o1 Srurh affdRRes = 17+

Tentative internal view of RF Joint in Folded state [1]**

3P 5: IRTB Sz URFAIRTT iR gt g8 fUfY § feR-Tat PAfaefact sxfar 31

Fig. 5: RF joint shows the inter-panel connectivity in deployed and folded state.
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T H $IRUW Sifge/ oo FHrgaR §

With RF joint/ connection is there in the antenna as following:

3MTpTd 2 F AR T3Y 1 T H I8 Slise URMESH & SRM/ U IR Ml
R fegr S B |

In type-1 antenna, this joint is to be provided at four places during/ after
deployment as per Fig.2.

3MTPTd 3 F IR <R 2 AT H T8 Slise URMHSH & SR/ GeiTd 9 -1
R &g S 3 |

In type-2 antenna, this joint is to be provided at twenty places during/ after
deployment as per Fig.3.

3.42  3IRUG SYH I Wipfd AFGS

Acceptance Criteria of RF Joint

IRAfdS T H Y SiE Bl AR DA J Ugdl & Dl Siisc & URSY URICIY Bl Fefid
1 B 3, o FRaferiad fafdsit o 1 sz TnlRw:

Before applying this joint in actual antenna vendor has to demonstrate the porotype

of the joint, which should meet the following specifications:

1- Pg dg R IR 3/a® & SR Hfded Uy ot T fAawan

Mechanical continuity of the conductive path during the multiple folding
and deployed state.

2- HH Y HH 20 IR P IR BIceT 3R SBIET Rl BT UaxH|
Demonstration of folding and unfolding states in multiple times at least 20
times.

3- Fféy ds # e @i ok SRR @ Ifed O avg ¥ uRfaifom Rufa &
3RUE TSGR Bl B3 BIfceT 3R BT & a8 1§11 @1 ST 91|
RF performance in the fully deployed state including return loss and
insertion loss with in the specified band must be maintained even after
multiple folding and unfolding.

g [1] T AT R TH. TR, Sud-fo Uit iR sy
**Reference [1] A. Thompson and M. Thompson, EM-Bridge Technology and
applications
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4.0 qEet fafdm

Technical Specifications

T18U-1 3R €18U-2 TAT TRft & forw oot fafad 2 ot anferest-1 3R arferesr-2 & 3w
J gRufileg o T |1 Sefe g UeRI & faw uRkfae fAstea & [fdwt &

difaieT-3 # ARUieG foodm T g1 fashd & gou & e & Srure Ue™ 31 g
(feuoft & @y, afe ¥ 8|
The technical specifications for Type-1 and Type-2 antenna array are tabulated in Table
1 and Table-2 separately. While the specifications for deployment mechanism for both
types is tabulated in Table-3. Vendor has to provide the compliances in terms of value
(with remarks, if any).

arfereT 1. 218Y9-1 Wi ¢ & fafadwr

Table 1. Specifications of Type-1 array antenna

.3./ WRTeR/ Parameters faferd=ry GIH%ITIT/ Remarks

Sr.No. Specification

4.1 TEHT TR 3RUW | 450 TGCS/MHz | Hhad BRI & 1o1T
&Hq%/ Antenna operating For information only
RF Frequency

4.2 T dRe ¥ uRfaiford fufd | @18/ Type 1: 1.5m(L) | 3 T9@T &1 WRUN Ud® | 0.5
H U 3RUBG GRS | x 0.5m(W) Hiex x 0.5 HeR iR 80 et
PR (A7) (GRMAGSH B ST B
ABFAST SR 3 e Array of 3 Panels each having
Pl Bled)/ Antenna RF 0.5m x 0.5m and height of
aperture Size (Nominal) 80mm.
(excluding deployment
mechanism &  other
fixtures) in fully deployed
state

43 Tugld fufd & aRfFaeH | egu/Type-1: 0.5m (L) | 3ffdiRad MR Wil
HAHHSH & I TRU-1 | X 0.5m (W) X 0.3m (H) | fafd=r &1 5% siftrean g1
TRt G o forg Srfercd Additional size allowable is

G:IIFQF/ Maximum Volume
for Type-1 array Antenna
with deployment

5% max of specification.

IHaRer 39l &g, 3gHAGIEIG/ Space Applications Centre, Ahmedabad
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mechanism in  stowed
condition
4.4 ST TR/ Antenna layers ﬂUTﬂTf/ Properties
1) IER: q% Tesdfded Il SRR
=t R T R fory UIQ/ Material : | 3RU® feoeT yar Ha
441 | L ver: Patch Laver Aluminium alloy | fashdr & U RRNICEIR 3R
p Layer. y 2) Ih?[%/ Thickness: ﬁv_{ETS'U—‘I Wﬂ‘lﬂ’ﬂ%ﬁ*l'q
s3mmﬁ|1:ﬁ/mm 3ﬁqﬁﬁwﬁaﬂﬁ$m
1) gl TegHifed | SMYR Wi R GEHT WRdl &
' oy Yld/ Material : SIS/ THIHRUT/ STt Bt
HY O : T YR Uis >
442 Middle Laver L tvbe probe Aluminium alloy et @Tﬂl PUdT URT 3.1
yer-Ltypep 2) Iﬁ"ﬂi/ Thickness: < | Udhc SU-UAd] fqaRur |
3 il 3mm SAC will provide dielectric
1) S33didcd fRRIP | material and RF  design.
Dielectric Constant | Vendor ~ will  have the
: 3 (typical) responsibility for bonding/
dicH TUR: Hiedisd iR [2) B :/ Loss | integration/ assembly of
443 Bottom Layer: Feedline Tangent:  <0.01/ | antenna layers on base plate
© 7| Layer 0.01 to make panels and then
3) HIelS / Thickness: | make array of 3 panels for
60 mil or more Type-1 array antenna. Please
refer to section 3.1 single
sub-panel description.
45 RIS Adi-ed qTeIehT 3 & AR e ¥ defdq fqarur arfere
Deployment Mechanism As per table 3 37 Ifcafea g
Details regarding DM s
mentioned in table 3
4.6 TE@HYU Ufayfd fhaeR, | Tegrifam, Tuag Iy | 9%/ 3R &1 Jgufa d
ToRfed d&R UReT | o1g HHE SFUTT &I | With SAC/ ISRO concurrence
flhaRer 3R 31 THelTas PG DT
Gravity Compensation 3R J—ITS?J\GQ ISIESH
Fixture, Anechoic chamber | Compact and Modular
Test Fixture and other | design using
MGSE Aluminium/ Alu. alloy
standard sections
4.7 gRfASH Bofasy 9fgd | <10 fbdr/kg T did + 3RU®
$d U YR (GSIeiT 3R | (31ferdaH/ Max.) FHaeR + ST TE + T JaR_H
TR)&107 R Bl Blghv) + SIEsdieed  gUl) B
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Total Antenna weight 3RUG I Bl &mﬁﬂ
including deployment SO T 5 fobu
mechanism (excluding Estimated mass of RF
handling and test fixtures) structure of the antenna
(PCB + RF Connector + Top
Plate + L section + Dielectric
support): approx. 5kgs
4.8 oRFAeH & ®s 9ol | 2.0mm TR & SR UIw foba
(THIATSTA 25 W) & d1g | (3AHIH/Max.) S ®
iAo fRufd & SRM To be achieved during
ﬁqﬁ%aﬁamgﬁ deployment
Alignment error between
the panels during
deployed state  after
multiple  cycles(min 25
Nos) of deployment
arfereT 2: e18y-2 AT JRoft & aeie! fafadwr
Table 2: Technical specifications of the Type-2 antenna array
ﬁ.ﬁiSr. Rfex / Parameters ﬁﬁﬁ'ﬂ/ Specification H@W/ Remarks
4.9 TCHT TR 3RTW | 450 BGCS/ MHz &Hdd SHBRI & forg
\’rI'IT{’ﬁ'T For info only
Antenna operating RF
Frequency
4.10 T W ¥ uRFARNIE |eRU/ Type 20 1.5md) x |3 U@ &I WON A
feufar & TIAT 3R GRS | 1.5m(w) H 0.5 HIeX x 0.5 HIY
PR (@R @RI 3R 80 fnft Bt Has
HopfeH 3R o fhaaer g
ﬁiﬂm Array of 3 Panels each
Antenna RF aperture Size having 0.5m x 0.5m
(Nominal) (excluding and height of 80mm.
deployment mechanism

& other fixtures) in fully
deployed state
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4.11 TUgld fufd o g | €80/Type-2: 0.5m (L) X 0.7m | 3ffdRed WIdb[ THR
ABMHSH & I TRU-1 | (W) X 0.8m (H) fafder &1 5%
woff @ % fw 3ifirhad
3Hf¥eHdd diegd Additional size
Maximum Volume for allowable is 5% max of
Type-1 array Antenna with specification
deployment mechanism
in stowed condition
4.12 WS TR/ Antenna layers ‘IUT‘iﬂ-II/ Properties
1. AU/ Material: q% Blesdiacd AUl
Sty R b A A Ly
4120 £ et Patch Laver Aluminium alloy UG DT |
p Layer: y 2. ﬂﬁETg/ Thickness: <3 fiHl/ fachdT & U 099 991
" e o )
, 1. O CegHiFT iy | ¢ 3 Ul
;gum.muwﬁ YTd/ Material : Wﬁ@ﬂﬁ%ﬁmm
4.12.2 Middle Layer: L type Aluminium alloy QT?'ﬁ & UDIHRUY/
robe 2. Iﬁ?l'sc/ Thickness: <3 S P w
P B/ 3mm il
SAC  will  provide
dielectric material and
1. SEsalae® RRI® RF design.
/Dielectric Constant: <3 Vendor will have the
SicH TR BISAR TR (typical) responsibility for
4.12.3 | Bottom Layer: Feedline 2. gl / Loss integration/ assembly
Layer Tangent: =0.01/ 0.01 of antenna layers to
3. AleTs/ Thickness: <60 mil | make panels and then
or more make array of 3 panels
for  Type-2  array
antenna
4.13 PINEUISER CIR qTferehT 3 & 3FIER Sieg I Ieiferd faaxur
Deployment Mechanism | As per table 3 arfereet 3 o Ifcafaa 8
Details regarding DM
is mentioned in table 3
4.14 ey ulaqid | TegEiEE, quey, iy urg T/ THRI Bt Ygald ¥
R, oRfgd daR | A U BT ST B | With  SAC/  ISRO
TIe0T bR SiR 3 | ide 3R ATegeR fSSgA | | concurrence
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Gravity Compensation | Compact and  Modular
Fixture, Anechoic design using Aluminium/
chamber Test Fixture and | Alu. alloy standard sections
other MGSE
415 | ORFASH AefHsd Ifigd | <30 T3/ kg AT (Uifet + 3RUm
Fd T UR @Sl 3fR | (3fHaH/Max.) HaeR + ST @e + Td
W1 flheReR &l BIgH) JRE + SE3dfde®d
Total Antenna weight Hch'c;) A SR
including deployment ITRTIAT BT &r{mﬁa
mechanism  (excluding SHHTT : qIHIT 15
handling and test fixtures) far
Estimated mass of RF
structure  of  the
antenna (PCB + RF
Connector + Top Plate
+ L section + Dielectric
support): approx.
15kgs
4.16 oRfea & &8 @bl | 2.0 fedl/mm (@fwamy RIS & GRM
(THINTSTA 25 T-T) & &1 | Max) ored fobam ST 8
oA fRUfy & SRMA To be achieved during
W%WW@% deployment
Alignment error between
the panels during
deployed state  after
multiple cycles (min 25
Nos) of deployment
ATfeT®1/ Table 3. TAT g Adbfren & fafq=y
Specifications of Antenna Deployment Mechanism
%.3./ Sr. | R/ Parameters fafere=ry Specification GIQ-Q'%ITIT/ Remarks
No.
T R Ao | 1 OIS, S19 €S Refiet |« fasha dis S ok
417 Antenna Deployment (Q?I@)IGI'ITQ'H): GRFFETS
Mechanism Hold down and release | 3TaRT&H T3 ﬁ
(HDRM): A & fog am
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e THH U R a1 ¥

SISEINEIIRISA SIS
G BT &l Bl el
It should be having the
capacity for holding the
springs load and external
load/ preload applied on

the panels.

o TISISREA & U9 B
F e dids 3R Uaat
& TS & HUW SIRI B

fafy &1 yxaEg &=

THaT g

Vendor may propose
alternate method to
meet hold down and
deployment
requirements.

fahdl &I T¥e &
AR Gt

Material as per
vendor s choice

& U O TouRH
LA RIS

HDRM  should  have
adequate actuation force
to release above preload
against  springs  and
preload of panels.

o 39U UCYRM fSargd g
TIRT o WiaHzs ger/
19 AR iy org setid
TR/ R
TR/ SRR
TaeUeR 3|

It should have actuation
device such as Solenoids
puller/ Shape memory
alloy based actuation/
Paraffin actuators/
Electromagnetic
actuators etc.

o TISIRUH ¥ UL
fgagy 4 sffae g
AqMeT o fb g & TR-
HTHDIS &b HHA H Hdd
Uh UHRUIH fSagy &1
ST IReh Uidle IR
foar ST AHhd1 7

A/ disiiditg
Standard/ COTS
fashdl gRT 3MgcH
items by the
vendor
[EELIICARRERI]
3R Ti&10 & ST
fpT S aTa Tter
fheer @R fom
PHECSIGIRY
Vendors should
provide test fixture
and jigs used in
assembly and
testing.

UURH fSaRy &
fog RUié, wedmm
g fear S
BNy

Report/ catalogue
for the actuation
device should be
provided.
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HDRM  should have
redundancy in actuation
device such that preload
can be released by using
only one actuation device
in case of non-
functioning of other.

o TISIARUH HI dd dH
T B 3R T b1 HH

A P fow olier sy
fiRR, B SR safeT &1
SUGIT AT MR
HDRM  should utilize
lever arms/ gears, springs
and bearing to get the
force advantage and to
reduce the friction.

o UJSIYRUA 3HR H
Hidae g ATfeU|
HDRM should be
compact in size.

e TEWwH feamy & fou
fAfcy diecsl & Y T
Sl diccsl foorell &t
Mgfd UeH @I S
EINY
A DC voltage power
supply with specified
voltage should be
provided for the
actuation device.

o TISIRUH &l M
e fovan s =g
HDRM should be
resettable easily.

2. ufRfrier Asfaen:
Deployment
mechanism:
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o TISIRTY & TR &
§1G, URMEISH Ao
1 B soecHIRc®
TIUCR 3¢ BT IUINT
R W U D
RTINS AT <1
After the actuation of
HDRM, deployment
mechanism should
deploy the antenna
panels using springs/
electromagnetic
actuators etc.

o U0 & SHORTDH T/
URFESH & 9 399
Ul Ud & fag dfedm
JraYT g dTeu|
It should have latching
provision for each panel
after the required
opening/ deployment of
the panels.

o 39 Bl & g F=AT b1
SUGIT AT MR
It should utilize the
springs for the latches.

o URFTSH & a1¢ Ual Bl
e ®9 ¥ 999
U b o gl & |
Panels can be stowed
back manually after the
deployment.

o URFTNH TP flhReRr/
YU B IYAN b
foa ST A1fee, STt Ot
& T@IHYUT AT Jold &l

HRUTS B g
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Deployment should be
done by using a fixture/
setup, which compensate
the gravity or weight of

the panels.
o URMGH <dhRld gad
3R AT qad gt aTfeul

Deployment should be
collision free and debris
free.

o B Ea @1 IwEm
R & fow fobar S
eV R Smam e
Rud & @y B @i
HORAl UM B ST
EINY
Springs steel should be
used for the springs and
stiffness of the spring
along with dimension
inspection report should
be provided.

o B &1 IUd IR
[ERIEIEISIIFY
Springs should be heat
treated.

-aﬂaaﬁtrﬁfﬁu‘mw

JGAdR  ogHad g
ElNY
Panels deployment time
should be tunable by
changing the spring
preload/ actuator force
etc.
Aie: IWIad fa=m-de dad
Hay & forg g1 fashar gies
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S8 T RS
SfTaIHarsf o fog dopfes
fafd o % 9 d B
Note: The above guidelines
are only for reference.
Vendor may propose
alternate method to meet
hold down and deployment
requirements.

4.1 ST T4 ardig fgemge faavur

Structural and Thermal Design Details

Parameters

TRATHD FgoiTg- IR
Structural Design

o IR HIE fa=avor: uge Wipfded Mgy SUsia
fRufa o 70 55 T 3if¥ep 3R gk fRufa & 1
TC ¥ o gt AT
Normal Mode Analysis: First natural frequency
should be more than 70 Hz in stowed condition
and more than 1 Hz in deployed condition

o Qe fazdvor T &7 fe=mall & 20 gw A&
& forg, Judla RufY & Iare W JRa &1 Jif2
1.0/ Static Analysis: for 20 g loading in all three

directions, Margin of Safety on yield in stowed
condition = 1.0

g foaumga Wi

o YAI-TRTAIHSD ATAVUl: HAfYS IIHM (-40 C

3R +95 C) & forT IUTE TR GR&M HT A= 1.0/

Responsibilities

Thermal Design . .

Parameters Thermo-structural analysis: Margin of Safety on
yield for extreme temperatures ( -40 C and +95
0=1.0

5.0 forerai

IRUHET H, S 3 3NN BT SRV Hal g, ordeiial 39 usR gt

In the RFP, which follows this EOI, the responsibilities will be as follows:
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5.1 faghar &1 Rreigifar

Vendor s responsibilities

5.1

&g & ot SR (@R 3R IR & SRUE fSoe & BIga off AH R
ya &1 S ok Rl €l SR uRfgeH Adfed & fiu ddifid geras
@Y TEITAY & YR -4 & AR) ¥& A

The total responsibility of design (except RF design of array and materials which
will be provided by SAC) & related accessories for array antenna & deployment
mechanism, fabrication, assembly, integration, inspection, packing, dispatch and
demonstration of specification compliance (as per setion-4 of this document) at
SAC

5.2

R @l T Ol & Gt Tifics geohl, 3Tt 3R TPl Bl TG BT |

Vendor has to fabricate all mechanical components, assembly and integration of
antenna panels.

5.3

RS Ao & 1Y THIdhd UEHT U-al & Siqal 3R THIHRU/ Assembly

and integration of integrated antenna panels with deployment mechanism

54

fohdT &1 TP GRT UaH BI T3 TCHT IRal & AATIC [9aR0 & IR e2U-1 3R
?.Pffﬁé-z IR U ST D T W@Tﬁl/ The vendor has to realize the Type-1 and
Tpye-2 array antenna as per the layout details of antenna layers provided by the
SAC.

55

218U-1 TR UEHT & for 1-St yRMASH HoboH &1 fSWg 3R fdehr $fR ergu-
2 WO A & fog 2-8t uRkfaeq dafsd 1y Design & Development of 1-D
deployment mechanism for Type-1 array antenna and 2-D deployment
mechanism for Type-2 array antenna.

5.6

IR Ao od & Iy RN Q‘cﬂzﬂ AT el 1lﬁWUT/ Array antenna layers

assembly integration with the deployment mechanism

5.7

BRA & Y- b H <30-1 3R <I3Y-2 WU T i Taierd aRAASH &1
HATHES UeRH/ Functional demonstration of automated deployment of Type-1
and Type-2 array antenna at factory as well as at SAC

5.8

SFAHTT-THUS 3R I & dgd YekH Hucs! & forg aRfaiford ¢ &1 oy

Measurement of the deployed antenna for performance parameters under
section- FAT and SAT

5.9

IR U1 URATIoH o folT STaRg® TSATH Nl Uiayd [thawaR, ToRigd X1
fhaReR SR o THogs &1 feugH, fawm oiR fFmfur, forfed der gfaer #
ToRfed TITRMR, TRWUT 3R 3RUG U&UT TR g1/ Design, development and

fabrication of gravity compensation fixture, Anechoic test Fixture and other MGSE

IHaRer 39l &g, 3gHAGIEIG/ Space Applications Centre, Ahmedabad




I5ra

TEHT 3R 1.5 HleR x 0.5 Hiex 3R 1.5 Hex x 1.5 Hiex
oI Ul-d'€ T=oft T & forg aRfaiem
Vh-2T, 3gACEE | HPHoH o1 fabrg

SAC-ISRO, Ahmedabad | Development of antennas and deployment
mechanism for 1.5m x 0.5m and 1.5m x 1.5m

deployable P-band array antennas

S3731MS/ EOI gsS H&AT/ Page No: 22

required for developed antenna deployment, mounting on anechoic positioner,
alignment and RF testing at anechoic chamber facility.

5.2 q&/ ORI forweIfvai/ SAC/ ISRO Responsibilities

5.10

a15U-1 3R TU-2 USHT BT RUK &3 USH B/ Provide RF design of the
Type-1 and Type-2 antenna

5.11

fdordT 1 SRTE S & IR 398 HRUH TeHce UGH P/ Provide etched

RF substrate as per RF design to the vendor

5.12

fachd1 I &HWW Ul ﬁ/ Provide RF connectors to the vendor

5.13

Tt g7 Riie Figd fdshdl gRT URATdd f&OIs & YR TR IRUI TEHT & HRTB
EEIESE] W&f/ CINED Y/ Iterate/ Fine tune of RF design of array antenna,

based on the design proposed by the vendor including material data sheets

5.14

3o aT 1 213U-1 3R T18U-2 TR THT o1 3ifaw 3RUw fSwga Ue &3/ Provide

final RF design of the Type-1 and Type-2 array antenna to vendor

5.15

e fEoe gHte 3R g9 & HrfleRy

Participation in product design review and endorsement

5.16

Wide T1 difed) AIS 93] H HIflGRT| €18U-1 3R <8U-2 GHI & fore uRf-aiford
TRt TS faam & TRu1 & iR Sifad wRur & SR Siaxgd et g
Participation in physical or video mode meetings. Visual inspection necessary
during in stage and final stages of the deployable array antenna development for
Type-1 and Type-2 both.

5.17

3R gBid & GRM e2U-1 3R ¢13U-2 uRfFaeH g ruft G &1 ared

Witnessing of Type-1 and Type-2 deployable array antenna during FAT and
endorsement

5.18

SAT 3R USRIAC & TR €18U-1 3R T3U-2 URMISH aivg IRl T 1 1

Witnessing of Type-1 and Type-2 deployable array antenna during SAT and
endorsement

5.19

CT8U-1 3R TI8U-2 URMASH arg WRolt TEHT Srigel! THag® dar UoRFR 3R
b TGV R 9¢al §

Type-1 and Type-2 deployable array antenna assembly mounting on anechoic
chamber positioner and its alignment

5.20

A T fqpRRid 2180-1 3R T9U-2 TSI T IRUK TRI&UT 3R 4T gui-

RF Test and Characterization of developed Type-1 and Type-2 antenna at SAC
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6.0 f&feravaed / Deliverables
IRTHET H, S 39 S3HI3MS BT AR Il &, FSTARTR §F UHR 817/ In the RFP,

which follows this EOI, the deliverables will be as follows:

%. 9. Sr. | Hq A
No. Item Qty.
6.1 CTSU- 1 URMIISH fa=amg 3R WRoft ¢
Type-1 deployment configuration and array antenna
6.2 C15U-2 URMJISH =g 3R WRoft ¢
Type-2 deployment configuration and array antenna
6.3 C13U-1 o oIt TaTferd (@Hfs setid) uRMae SR cifeiv/ it fobfer
Automated (command based) deployment and latching/ stopping
mechanism for Type-1
6.4 T18U-2 & foru Wenferd (@ars nutid) uRFe iR afivy Tty AT
Automated (command based) deployment and latching/ stopping
mechanism for Type-2 13e/
6.5 TE@IHY Ufdqfe haeR, St GRS & a1t U9l & ao- &l WRUTg | Set
FRATT
Gravity compensation fixture, which compensate the weight of the
deploying panels.
6.6 ToRfgd URI&UN [haer (T UHR & forg)
Anechoic test Fixture (for each types)
6.7 SN BT S arelt FHARRl & g4t f$feraveed, g Ruid iR Ser =iie &t

SMpid

Drawings of all the deliverables, Measurement reports and Data sheets of
materials used

7.0 S3MV3MTE YRgd BT/ Submission of EOI:

7.1 SRR, hean, SeT e 3R 3 T SXTds fashdT gRT Taferd TRgd fohl ST §

Brouchers, catalogues, data sheets and other support documents are to be
submitted by the vendor related to:

a.

A X3l a1 A0 o U fasr™

Previous developments of similar items or categories,
TareAT SR glaurett o Judsd

Availability of resources and facilities,

GERICANCRILERI]
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Technical expertise,

IECREIRINEIY

Plans of investment

TTZU-1 3R T8U-2 IRMTISH g TEHT S3N3MTE TRdd R & Th HeH &
"iR) & fGaR 3R FeTe Ao &1 faaRur A arelt ddb-1e! TR

Technical presentation detailing the ideation and execution plan of type-1
and type-2 deployable antenna (within one month after submission of EOI)

7.2 39 S3I3MTS & ST H URdTd gl Uil & &l A o 1Y 3adei-d U H Uqd fby
S|

Proposals in response to this EOI shall be submitted in electronic form along with

two set of hard copies.

7.3 faohaT & SrIUTe dTferest HRAT BT SR URT 10 & AR Tt urifies faaron & ary

SIS & AT U BHRAT BHTT|

Vendor has to fill the compliance table and submit with the EOI with all relevant
details as per para 10.

7.4 U9 3R TR & gyt 41T 3 § i

All parts of the proposal and communications shall be in English.

8.0 BT T YA PaAS/ Proposed Calendar of Events

dfetenT 4: JHY ?ﬁTIT/ Table 4: Timeline

. 9. T BT B R B & ¢ Gug 4T
Sl. No. Event Time line to complete the event
1 T3M8flz & foTT PId &Rt | T0
DRAT
Release of call for EOI
2 QOMSMIE Sl B B | TO + 4 Twdig/Weeks
sffer fafy
Last date for submission
of EOI
3 fadbal gegid  (fddbdl | TO + 10 I/ Weeks

GRT % AH BT do-iept
Ul - ST ™

Vendor Evaluation
(technical presentation
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by vendor to SAC team)-
separately

RUBUT & forg fagsarai
&I 3ifaH =g &1
Finalization of vendors
for RFP

TO + 12 Idlg/Weeks

Uga & 1Y RTHYT DI
Ud 9o

Pre-RFP  meeting with
identified

fohaT (31T A |
vendors (separately)
optional.

fafgd fassarst § wisd®
R Y & SMYR W
IRUGH &1 sifdy =y
G|

Finalization of RFP based
upon feedback and
inputs from the identified
vendors.

T0 + 14 gdrg/Weeks

ity faeamsff @
SRUTGU SIRT HRAT
Release of RFP
finalized vendors

to

TO + 16 H«ig/Weeks

9.0

qeaie 3R WPpfa Ards

Evaluation & Acceptance Criteria:

foreht ft TR W TRamal 3 WHr SR Sidd: T a1 S Fafd faharst & Ty
de-itep! =l fUTRd B & forg T gRT SUAT fbt 9 aTat edichd AFes | JedidH
& IRM g e Rvieg faRvdreit wR faar farar s |

The evaluation criteria used by SAC to determine the acceptability of proposals at any
stage and eventual technical discussion with one or more selected vendors. The
following major tabulated attributes will be considered during evaluation.

qTferes 5 Gedich & forg 1qum

Table 5. Attributes for Evaluation
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®.3/ Sr. | TaRIwd/ SFAUR el URTHICR 3ngfaqat
No Attribute/ Section Evaluation Parameters Remarks
01 A Hal & [dbr | fashar SO gRIfPU T | fachal oot ol
O srya TaH fabr &1 faarr gifsd &1 f 9 eA
Previous Experience in Wﬁl fied foeg &t BRI
development of similar Vendors shall submit SIS & ded fasiRid
items details of similar U S ard adqH IdTg
development done by & A & 7 ]|
them. Vendors shall technical
justify why they consider
their previous
development similar to
the current product to be
developed under this
EOL.
02 faopdr gfaemd fdordt R Iudsy Glawrsdt | afe fadhar & W@d & U™
Vendors Facilities aﬁﬁ?‘ﬁl ﬁﬁ?ﬂq Iuas g §
g dob-ibt UKJ(d | UaH | fdsbdl  JU-dhaR &

fhy U IAE H IHR

T T Hgayu giaursi

Gors BC N I | | G R
gfaurstf @t g 9 Ad
QM1 1R

List of facilities available
at the vendor.

This must match the list
of facilities required to
realize the product as
provided in the technical
presentation.

d% Ugd foar Il gl
Tl YR R Gdrdoil
16T HiT qhell B

Vendor can show access
to critical facilities
through a sub-contractor
if facilities are not
available in house. The
evaluation committee
may seek documentary
evidence on case to case

basis.
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03 RTINS & fad Uiur bt | fashal 39 UiRaler & forg | fashar &t ufdfsear &
& fadd divor & Wbl & | YR W Ge-ich-T FiAfd
Capacity to finance the T&H B dd feu S ad
project fasharefl &1 S MY & | YRS gxdrdSll Bt dars]
U TS SR | B
VUMY URJd A DI | The evaluation
JHTa=Rghdl grit| committee based on the
Vendor shall demonstrate | response of the vendor
funding methods towards | shall seek for relevant
this project. documents to be
Vendors shall be required | submitted.
to submit relevant
documents and
declarations to that
effect.
04 39 SRUBUT (€12U-1 3R | fashar FafeRad &1 fafgd | fadsar ergu-1 iR ergu-2
T3U-2) & Sfavid famfd | #d g favga IRddidrul | g & foe ude iy &

fohT M dTet IaTE R
GCRICAR IS RIERAY
Technical presentation on
the product to be
developed under this RFP
(Type — 1 and Type -2)

3T 3HeRT-3ATT faaRon
& WY TH fawga

a) i o= 8k o -
e TRCRUT dUR B |
Db A Hehedl

b) IRt B G o | gewi  Offd ogd
REEaka o] fqaRull &1 gegic Hn

¢) TS IHRON | 3R IRAfdd UIAHRUI
FuggH R frar (& aRM sifaRaa
W ardl fageyur | WEleRu JF I gl
dSFE b U | Ued fawur SR fau U
fachdl gRI URaTfad | SRl & SMUR R FiHfd
LS SERR doh-id]  URIAIHRUT bl

d) fESg Tl &1 | gedis S|
Wf aﬂ; ;[ Vend hall

a'ﬁ en.or sSha prepare a
s detailed presentation for
E'QIT?ITEG‘H both 1 and 2

et ) oth type-1 ana type
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e) 3G B! Ut g
UR1&01 g TITDH
T TG
ufhaTe qut
IYHIT/ SR T
THHI0T

f) UgE IU-3qa/
3wy &t
Uga 3R 3P
U] GUR TR
GEIRS)

g) ClREd-5 I g
TR & IU-
Srgferal & femm
IEERRH]

h) Jad UHR Pl IU-
3 aferdl &1
ddbId! SfeddT,
B 3R JHI-
1 & ded o
ICCARKCIITEE)
ICEGLYI

) Iudad fa=avur &
fore Shifem
BT ISl

j) fawm ey,
BT a7 S g-
preckcakeic R
TG gu uRdieT
ot

Vendor shall prepare a
detailed presentation

identifying the following

separated with details
under each head.

Evaluation =~ Committee
shall evaluate the details
presented and may seek
additional clarifications
during actuation
presentation. Depending
on the responses and the

details submitted the
committee shall judge
the technical

presentation.
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a) Mechanical
Configuration and
mechanism
concept.

b) List of materials
and their
function.

¢) Identification of
list of numerical
simulations and
analysis to be
carried out and
the software
proposed by the
vendor for the
same.

d) Technical
justification
showing
sufficiency of the
above analysis to
demonstrate the
design adequacy.

e) l|dentification of
major
manufacturing
processes and
equipment’s/tools
and
instrumentation
required to
realize and test
the product.

f) ldentification of
major sub-
assemblies/COTS
and their
technology
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readiness levels
(TRL)

g) Development
road map for
subassemblies
which fall below
TRL-5

h) Development risk
assessment of
such sub-
assemblies in
terms of technical
complexity, cost
and timeline.

i) Risk mitigation
plan for the
above
assessment.

Project schedule factoring
developmental risks,
reworks and trials.

S313HTS URATd, ST $3713MTS Udl & AT H 78] §, 35 91 Plg HRU §ad SRATHR
Fx for S @l efdd TSR SR/ O TS UKd @xd # fawadr &
IRUTRGEY $3713MTS BT WS i | YT 2rdf & race, I 4% & J0Y fgd &l &
T IGd gU Y B & foIU fadhdl 1 &Il BT 3fTheid B Bl HUBR IRIET Wl
g1 afe, faohar T SR &l SRIdISS® UTs Sfid! §; df U URATd Bl SRAIBR HRA
&7 AABR R @1 5|

EQI proposals, which are not in compliance with EOI conditions will be rejected,

without assigning any reasons thereof. Failure to furnish all requisite information and/
or documents shall result in repudiation of the EOI. Notwithstanding the foregoing
conditions, SAC reserves the right to assess the capability of the vendor to perform the
contract keeping in view the overall interest of SAC. In the event, the vendor capability
and capacity are found to be unsatisfactory; SAC reserves the right to reject the offer.

10.0 3UTA ¥UId/ Compliance Report
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fagher 39 SaNes gxaraw & Wt fafdx & wmer foig ox fig sruTeq 9 &) faftraa
WA SR TRgd BT | faftrad w78 srgare Rud & fom forddt oft veama &) ot dR
TR QIR HR far S| 3HifRres Srgare & HHd H, Sidiard @ fawdR 3 I SRl
BrT | oigt off SiTa=ae ), Ui awards off ey foey o

Vendor shall duly fill and submit the point by point compliance value against the all
the specifications in this EOl document. Any proposal without duly filled compliance

report shall be summarily rejected. In case of partial compliance, bidder has to mention
in detail. Relevant documents are also to be attached wherever required.

aTferesT 5. SUTer aTferasT

Table 5. Compliance Table

3ruTerT (Afe IS 8
ot g & |1y fagean
.%./ Sr. fovg ar fafacg=r o1 fewofh)
No. Point wise Specifications Compliance (Vendor
s Remark with value
if any)

1. Ui/ 33113Mms B%QEI/ Introduction/ EOI objectives

2. BT BT R/ Scope of the work

3. dob-ilh! fdaRUl/ Technical Details

3.1- 39-094 faaroy Sub-panel Details

3.2- TIZY-1 TRON 3R URFATISH 3 HH/ Type-1 Array
and deployment sequence

3.3 TIZU-2 WU 3R URIATSH 3 %HH / Type-2 Array
and deployment sequence

3.4 3R Ud 3RUG HHiaeidel & e 3RUE Sigcd/
RF Joints for Inter panel RF connectivity

3.4.1 3RUW Sise & fdavUl/ Details of RF joint

3.4.2 3RUL Gﬁ%‘d Pt W AHce/ Acceptance

criteria of RF joint

4. dhb-1t f[AfFER/ Technical Specification

1T/ Table 1. T3U-1 TR TEHT & fafrey
Specifications of Type-1 array antenna

dIfeThl/Table 2. C13U-2 & dab-ith! fAfERY/ Technical

specifications of the Type-2

USHT TR/ antenna array

IHaRer 39l &g, 3gHAGIEIG/ Space Applications Centre, Ahmedabad




I5ra

TEHT 3R 1.5 HleR x 0.5 Hiex 3R 1.5 Hex x 1.5 Hiex
oI Ul-d'€ T=oft T & forg aRfaiem
Vh-2T, 3gACEE | HPHoH o1 fabrg

SAC-ISRO, Ahmedabad | Development of antennas and deployment
mechanism for 1.5m x 0.5m and 1.5m x 1.5m

deployable P-band array antennas

S3N3MS/ EOl gsS HET/ Page No: 32

dTfeibl/Table 3. TEIHT uRMISH & fafAgar/
Specifications of Antenna Deployment
Toh=oH/ Mechanism
4.1 WS SR ddig fSere faaro

Structural and Thermal Design Details

STy Responsibilities

&W{ﬁ?{ﬂm‘iﬂ/ Deliverables

S313ATE U_dd BRI/ Submission of EOI

ST BT TTAd s/ Proposed Calendar of Events

O |0 N o\

W 3R @ﬁ?ﬁ[ UGS/ Evaluation & Acceptance

Criteria
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