
IN-SNEC 

EUROPEAN COMMISSION 

OIRef. COU 108803 5 avenue de Beaulieu l Beaulieulaan 5 
1 160 Bruxelles 

Alain DE MURAT Belgique 
%B 33 169827839 
Email : ademurat@zodiac.com 

For the attention of Mrs Anna PASSERA 

Les Ulis, 8 Octobre 2007 

Dear Mrs Passera, 

Please find enclosed a request for an exemption fi-om requirements of European Directive 
2002195 for specific application of lead. 

If the Commission needs further information, we would be happy to provide additional details 
by mail or e-mail. 

Bests regards. 

Alain DE MURAT 
Cortex Series Quality 

IN-SNEC Aquitaine IN-SNEC Paris IN-SNEC Normandie (Siege Social) 
Aerodrome d'Arcachon 5, avenue des Andes - BP 101 2, me de Caen - BP 7 

33260 La Teste 91943 Les Ulis cedex A 14740 Bretteville 1'Orgueilleuse 

T8. 05.57.52.76.30 T61. 01.69.82.78.00 T8. 02.31.29.49.49 
Fax. 05.57.52.76.40 Fax. 01.69.07.39.50 Fax. 02.31.80.65.49 

htto://www.in-snec.fr 

S.A.S. au capital de 3 200 000 € - 713 820 876 RC Caen 



IN-SNEC 

Proposal for exemption from requirements of European directive 
2002195 for specific application of lead - Article 4(1) 

Subject : Request a derogation for use of lead in solders in a third party component of Cortex family 
equipment. 

Company background : In-Snec company manufactures and distributes Cortex systems with 
communicate with Satellite Control Centre for telemetry, remote control, monitoring and control data. 
Certified IS09001 and EN9100 and concerned from the respect of the environment, In-Snec has 
obtained IS0 14001 certification in 2006 and is in accordance with 2002196lEC Directive with regard 
to waste of electrical and electronic equipment. 

Exemption request : since the beginning of the conception of the Cortex family, an Intel motherboard 
has been used as the central processor unit of the system. 

Intel does not intend to develop a RoHS compliant version of this motherboard, declaring that this 
product is dedicated to servers and is allowed according to the compliance restriction list of the RoHS 
Directive. 

At this time, In-Snec has not found a similar RoHS compliant product on the market and this product is 
not replaceable without a complete re-design and re-qualification of the concerned equipment. 

Conclusion : In view of these considerations, and without a derogation, In-Snec has no solution to 
carry on manufacturing these products and requests a exemption from the requirements of article 4(1) 
of 2002195lEC Directive for the specific use of lead in solders in our Cortex products. 

However In-Snec keep a vigilant watch to improve 2002195lEC Directive compliance. 
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U The Cortex CRT communicates with the Control Center via an Ethernet port using TCP-IP protocol. This port is used for exchanging 
telemetry, telecommand, ranging, monitoriiig and COnbOl, Doppler, logging, ... data as well as file transfer for software upgrade and 
remote maintenance operations in a multi-clients environment. 
The built-in Graphic User Interface uses the same communication interface as the control center allowing full control of any Corlex CRT 
from any PC workstation connected to the network. 
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Command Ranging & 

Telemetry Unit 

CORTEX CRT 18 t h e  t h ~ r d  generatson o f  integrated 
COMI4AND RANGING & TELEMETRY baseband systems 
designed and manufactured by IN-SNEC since 1990, 
and based on nearly 20 yearsexperlence ~n equipment 
and systems for  satel l i te grouttd cont ro l  s ta t ions 

IN-SNEC's products have been selected by t h e  
fo l lowing satel l i t? operators 

APSTAR, ARABSAT, ASTROLINK, BSAT. DEUTSCHE 
TELEROM, DLR. ECHOSTAR, ETRI, EUMETSAT, ESA I 

~ R T E X  Series 

ESOC, EURASIASAT, FRENCH DOD, GASCOM, 
INMARSAT. IIIISAT. KONGSRERG, ISTAR, MCI, MCASAT. CORTEX CRT I l l (8 i~  Features 
MTSAT, MET / IA l ,  HISPASAT, NAHUEL, NEWSKIES, 
NOAA. OPTUS, PANAMSAT. SKYNET, SES AbAERICOM, % PC-based architecture w i t h  Wlndows operating 

TELESAT, TELESPAZIO, THAICOM, USN system 

Vlie f ly ALCATEL, ASTRIUM, BOEING, LOCKHEED &- User-Fllendly and intuitive Grapl l lc Use1 Interface 

MAR1 IN ORBITAL SCIEI\ICtS, SPACE SYSTEMS LORAL $ Hia l i  ln ieurat ion w i t h  drasi ical ly reduced 
" 

hardware For Increased avai lahi l i ty 

CORTEX GET Missions g Enhanced perforrnances, u p y r a d a t ~ l i t y  and 
F l e x ~ b l l ~ t y  due t o  extensive use o f  digital slgnal 

8 Statlon keeping, LEDP factory and pre- launch 
test ing 

processing t ec l i n~c l i ~es  

B No tun lng,  no pieventlve rnalntenance 

b GEOILEO, three axls o r  spln stabl l lzed satel l i tes ESA l i L t  interface avai lable 



Tetemetry Processing 

General 

D i rec t  PCM demodula t ion  a t  IF Sate l l i te  Telieeowrmanding Noise generat ion 

O TC protocol instructions Pause, Wait & Noise channels 2 
Verify, Wait for absolute time, p C / N ~  dynamic langv 50 d~ 
Grouo Execute . 

I Number of  receivers Up to 2 

3E Demodulslion PM/PCI\4, BPSK, QPSK, OQPSK, 

h lnput frequency 66 0 to 74 0 Mtlz 

$ AGC range -25 Lo -90 dBrn 0 t o  - ' > g  elir~ri 

L AGC time constant l , l 0  or l00 ms 
G.? ot $Con m s  

>Crc5!<, h O 1 8 ~ K  i MIPCIA 

51t rate I kbps to 10 Mbps 
i Crlaijr, t o  417 iS",a?kr< 

Idle p a t t e ~ n  and Preamble 

generation, Synchronized CCSDS TC (Spinner) COP- I and Frequency 
% Acquisition threshold EINo c -2 dB 

k BER dearadatlon 0 5 dB ltvnlcall  

3, Modulation FSK, FSK-HBB, BPSK. FSK I 
Val tone, BP5I(+AM, -7ULb 

B PCM cod~ng  NRZ-LIMIS, BP-L/M/S 

I Time Bu i l t -~n  decoderlgeneralor 
IRIG-B or NASA-36 

Internal or external (5 o r  
10 MHzl 

& Acqu~s~ t ion  range r 1 0  to 2500 kHz 

P Referer~ce clock "L Polar~zatiori Diversity cumbi l l~ng 
Frame processing B Bit rate 10 to  10 000 bps 

10  bp$ $0 I 1iii~p, -p-..p 
txternal clock 2 lnput ports, ~n acllve 

B Tone frequenc~es 100 Hz to 100 kHz redundancy 
PM demodula t ion  

# Flame svnct i roniza~~on Fullv uroararnniable 

3 PlL bandwidth 30 Hr to 3000 IHz S CCSDS decod~ng PCM decoding, de-scrambling. 

k. Number of recrlvers Up to 3 Up i u  4 
Viteibl, Reed Solomon, 
Yur%<% code Sa te l l i te  Ranging 

4 Clock heleclior! Auto-swi tch~r~g P r ~ o r ~ t y  t o  
ex te~na l  clock 

'8 Carr~er acqu isition Automatic [FFT analysis ASBJ P T~me-tagging accuracy i 50 vs  
Acqu is~ t~on  threshold CINo 4 25 dB H i  

g Real-tim.? data kin to 32 oarameters 
B Acquisit~on t lme c 2 seconds decommutat~or~ 

Maximum Doppler rate 5 kHz/s 'l.(~KI.lrSs P, Telemetry storage On hard disk 

b Doppler measurement TCP-IP data server 
~ t t r a g t ~ t c d  Uolilritri 1F Mi~odulation 

b Code standards ESA, SGLS 
,& PC chassis He~gh t  7 inches 

Width 19 inches 
Depth. 550 mm 

P Pnwe~ supply 90-265 VAC - 47-63 Hz 

8 Tone bandwidth 4 500 kHz 

a* Tone demodulation 2nd order digital PLL 

8 PLL bandw~dth  0 1 to S Uz 

B Number o f  modulators 1 or  2 

8 Modulat~on PM, FM, BPSK, OPSK, PMIPCM 
UUP5tL 3TrJ& AUPSX FP&PCM 

Carrier f~equency 6 6 0  to 74.0 MHz 

#"lropp~tw I (IPL < i / d  ( ~ u a ~ l a l t l r  W Maxirnum corisuniption 1 5 A peak, 220 V 

% Measurement 
) Operating temperature + 10'C to + 4WC 

resolutlon 1 ns FM demodula t ion  avai lable 
Degradat~on vs nolse .: 0 5  dB from tbeory 4 Storage temperature - 20°C to i. 6a"C 

T~me-tagg~ng -(. 50 vs accuracy 8 Relative t~u rn id~ ty  40% non-condensing to  90% 

Sub-carrier demodulat ion 
& b i t  synchrovlizatiovl 

S. Modulat~ng signals Up to 3 s~multaneously t i l l  i o  I 

h External inputs Analog or  PCM + clock 

) Frequency deviation 0 to 2 500 ltHz 
S imula t ion  and Testing 
Telemetry s imula t ion  

h& BPSK SCF Up to 1 2  MHz L I I ~  2 M k i a  k Modulat~on index 0 to 2 5 rad~ans 

b Number of sub-carr~ers Up to 6 R Output level 0 to  -40 dBm L) t o  -tO dWm 

$8 Bit rate 10 to 2b0 ODO bps S. Output level accuracy i 0 5 dBm 

$ PCM cod~ng  NRZ-LIMIS, BP-LIMIS Y IF spurious c -60 dBc (0 t o  -20 dBm) 

& Acquisition threshold EIWo = -3 dB $ Phase noise < 0 5' RMS ~n l MHz BW 

b BER degradat~on 0 5 dB (Lyp~cal] B Frequency sweeping Range i 1  kHz to *l MHz 
Rate O l o  1 7 5 k H ~ l s  
Offset 0 to 1 MHz 

SO V~terb i  encoding Yes 

8 Modulat~on PCMIBPSK or PCM 

# Simulated TM source Pseudo, F~le,  TM replay or 
remote TCP-IP seiver 

B BER test Ai i tonat ic  BER calculation 

a PCM codliig NRZ-LiM/S, BP-LIMIS 

4 Bit rate & SCF As per downlink capabilities 
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ACU Characteristics 

Axis management Operating modes 

g Programmable axis range (soft limits) 

Q Encoders acquisition : up to 20 bits resolution 

4 Position resolution : 0.001" 

6 Axis velocity : acceleration configurablc 

* SIaMl-by ymode 

c Axis is braked, drive is Inhibited 

+ Manual positioning mode 

c lhe antenna is moved to the position provided by a 

O Specific algorittlm for control of single or dual speed nlotors keypad entry 

g Maliual rate mode 

+The antenna is moved in CW or CCW by operator 

o Full digital servo-control split in ACU and SCU action, with configurable velocity 

g GPC predictive position loops 

o Kalman estimator for monopulse auto-tracking 

O Alternative PID monopulse auto-tracking 

Options 

r Recall of parameters: name of target or satellite, 

azimuth position, elevation position, polarization 

position, signal frequency, satellite orbit parameters 

g Scan m& 

r The antenna scans around the current position in 

rectangular mode. 

+ Extended servo-control pack for GEO application Aniplilude and velocity are programmable 

c NORAD track cb Siam mode 

e Orbit predictive track r The antenna is servo-controlled on Ihe angular positions 

g Extended servo-control pack for LEO application : 

c Memory tracking (2nd order trajectory extrapolatiori 

for LEO tracking) 

r Auto-diversity for dual channel tracking antennas 

e Ephemeris. Slave data table (AZ, EL, UTC) is loaded to 

the ACU before the satellite tracking. 

g Coordinates conversion (for antenna with tilt axis, or ship- 

borne) 

g RS232 bus for slave data input 

g Positions readouts made with resolver or synchro 

received at a constant rate on a TCP/IP port (azimuth, 

elevation, polarization) 

g Am-back mode 

s The antenna is scrvo-controlled on the target with the 

tracking errors. 

Transfer to auto-track mode may be done manually or 

automatically (programmable RF level thresholds) 

g Step-track mode 

r Step track parameters are fully cor~figurable 

g Stow mode 

r The antenna is moved to a pre-programmed position. 

g Portable control box The ACU is able to control a stow-pin n~echanism if any 

DTR Characteristics 

Overall functionaliEy Operating modes 
+ Tracking processing from IF (70 MHz) to Ethernet 

g Outputs : AZ/EL crrors and IF input level 

Tracking outpm 
tacking data interface Ethernet / TCP-IP 

g Tracking message contents AZ + EL errors 

and IF level 

g Message lransn~ission rate 0.02 to 30 seconds 

g Trackilig receiver calibration 

by the ACU via Et~err~et / TCP-IP 

4 Dual IF inputs : sum channel -I- 

multiplexed 1&Q 

error channel) 

g Non-cohem 

IF input 

c Detection fliter bandwidth 

r Automatic frequency control 

g Carrier coherent 
c IF input 

c Acquisition mode 

c Acquisition threshold 

r Acquisition time 

Wideband signals 

100 kHz, 1 MHz 
or 10 MHz 

Remnant earner required 

automatic 
(FFT analysis, ASB) 

C/No c 27 dB.Hz 

5 2 s  

O Programmable polarization anglc compensation 

g r/a phase compensation o to 360 degrees ACU-DTR Characteristics -----. 
g Z/A phase calibration automatic or nianual 

g Calibration data storage 

(including systern configuration) 'l024 max 
Time and frequency 

Single channel m o p u ! ~  (C Time Built-in decoder/generator 

g Scanning modes Continuous or stepped 
IRIG-B or NASA-36 

Q IF inputs 1 + Reference clock Internal or external (5 or 10  MHz) 

(or 2 for diverstty combining) g External clock input 2 ports, in active redundancy 

+ Synchronization input 1, TTL level g Clock selectioli Auto switching 
g Scarlning frequency 20 tlz to 5 ktiz Priority to external clock 

Step mmng 
+ IF inputs 

Mwhanical / Environment 
(or 2 for diversity combining) + Chassis 19-inch, 4 or 6-Unit rack mouritable 

IF m @ o n  * supply 90-265 VAC - 47-63 1-12 
g Input frequency 66 to 74 MHz 

g Consumption c 200 VA 
AGC range -25 to -90 dBm 

g AGC time constant 1, 10  or 100 nis O Operating teniperature +10" to +40"C 

o PLL bar~dwidtl~ 30 n z  to 3000 HZ Storage temperature -20" to +6OVC 

+ Acquisition range ~ 1 0  to i 2 5 0  kHz + Humidity Up to 90% RH non-condensing 



A complete 

[N-SNEC 

turnkey 

solution 

for YOUR 

remote sensing 

requirements 
For more inforn~ation, refer to the IN-SNEC data sheets : 

+ FTP.000103 - X-band compact station 
4 FTP.OOO1O1 - X-band Low Noise Amplifier 
4 FTP.OOO1ll - X-band frequency converters 

Ordering inForrndion MO~EI raferanea~ HDR without test modulator ~~271002 I 
HDR with test modulator SM271003 

ii 

Multi-Mission 

High Data Rate Receiver 

IN SNbl: 

Missions 
B Software Defined Uadio Examples of ~ission3 

Reception and demodulation for high data rate scierrlific, (5u~~0rted hardware 

rentote sensing and telecon~munication applications. ERS SERIES OFEK EIUVlSAT ICESAT SDO 

Data acquisition lhrough the Netwotk 
+ Gbfthernet * Storage Area Network 

AQUA/TERRA SPOT 4/5 Radarsat 1 /2 METOP IRS 

CORIOLIS Landsat.7 NPOESS ER0S.A LKO 

IKONOS I'LEIADES G0ES.R ORBVIEW-3/5 

Main Benefits 8r Features 
Flawless mission versatility 81 DSP based technology with direct analog-to-digital conversion of the 

4 Perform all current and future missions without received signal 

hardware redesign Bfd Full FPGA design 

IN-SNEC Normandie : 2, rue de Caen - 14740 Rroltevalle I'Orgueilleure - France 
1 High data rate payload reception and demodulation Bfd BPSK, QPSK. O/S QPSK. A/U QPSK, 8PSK, GMSK 

(Head Quarterr) Ph. 133 (0)2 31 29 49 49 - Fax. t33 10)2 31 29 49 25 4 Continuously tunable from 5OOkbps to 2Gbps 
B Front end processing 

IN-SNEC Parks : 5, avenue der &nder - BP 101 - 91343 Les Ulis Cedex A - France 
Ph. 133 (0)l 69 82 78 00 .Tax. t33 (0)l 69 07 39 50 5 81 Digital down conversion capabilities Bfd Less hardware for reliability improvement 

IN-SNEC Aqublalrle : Adrodromc d'Arcacllon - 33260 La Teste - France 
4 Cost effective from a system point of view 

PI,. 133 I O ) ~  57 52 76 30 - fax. +33 (0)s 57 52 76 40 4 Multiple demods on a single HDR board Software based on standard Pentium PC server 

II Highly scalable demod 

+ Software upgrade 

Built-in test & simulation facilities 

Adaptative filtering 



IF Reception Front End processing Mechanical specifications Environment 
I Dual IF input 

$I Input Frequency 2x 720 MHz i 2 0 0  MHz 
& 1.2GHz t330MHz 

I Input impedance 50fL 

B AGC time constant I ms 

I IF level variation S 15 dB/sec 

I Carrier acquisition range 11 0 kHz to +l MHz 

I PC chassis 

O Height 7" 

* Width 19" 

e Depth 550mm 

I Operating temperature +1WC to +4VC 

I Storage temperature - 20°C to +60eC 

I Optional software licence 

I Real time data storage 

I TCP.IP data interface 1 Gbits Ethernet 

II Frame synchronization 

I Telemetry Quick Look 

I Data decoding Viterbi single, dual, parallel, 

RSCCSDS. RS.DVB. LDPC 7/8 

I Derar~domizing 

II Relative humidity 40% to 90% non condensing 

Power supply 
I Power supply Auto range 90265 VAC 

47 to 63 MHz I ECL interface 

1P1 SMA connectors 
I IF bandwidth Automatically adjusted 

from the symbol rate 
I Maximum consumption 1.5 A peak, 220V 

Demodulation Test Modulator board (optional) 
Arc hi tecture I Demodulation BPSK, QPSK. O/S QPSK. 

A/U QPSK, SPSK, GMSK 
IF carrier 

I Continuously tunable from 500 kbps to 2 Gbps 

I Carrier Frequency 720 MHz 

1-2 GHz 
I FEC decoder Viterbi (1/2, 1/3, 3/4, 5/6) 

Treillis 
LDPC 7/8 

I The HDR is monitored and controlled via an 
Ethernet port using TCP-IP protocol. 
The built.in Grapt~ic User Interface uses the same 
TCP-IP communication interface allowing full 

I Output level 0 to -40 dBm (1 dB step) 
I Synchronization threshold S 1 dB (Eb/No) 

control of any HDR from any PC workstation 
connected to the network. Noise Source I Acquisition time 2 0.25 second 

II Real time status IF level 
Doppler level 
Eb/No level 
BER level 

B Noise density -105 to 135 dBm/Hz (1 dB slep) 

I Noise bandwidth 

Modulation Bit synchronization 
I Modulation B PSK, QPSK, O/S QPSK. 

A/U QPSK, XPSK, GMSK 
I Acquisition range i 0.3% of the symbol rate 

B BER degradation 0.3 dB 0300Mbps and BER 10'~ 

<2 dB I l G b p s  and BER 1Ci6 
1P1 Continuously tunable from 500 kbps to 2Gbps 

I Matched filter I & D. Root Raised. Root Raised cosin 
GMSK. Auto.adaptatlve 

PGM simulation 

I Operating mode ASCll coded file on hard disk or 

pseudo.random pattern 

* Pseudo-randorn pattern length 2'0,2",2'6,223 

I Symbol clock display 

I Output ports Separate or merged I & Q channels 
(Data & Clock) 

I Output (electrical) ECL I BER test capability 



The CORTEX STS communicates with the Control o~erations), in a multi-clients environment. 
Center via an Ethernet port using TCP-IP protocol. The built.in Graphic User Interface uses the same 
This port is used for exchanging telemetry, 

communication interface as the Control Center, 
telecommand, ranging, monitoring and control, 
Doppler, loqqinq, ... data as well as file transfer a'lowing Of any 'ORTEX STS any . . -- - 
(for software upgrade and remote maintenance PC workstation connected to the network. 

IN.SNEC Normandie : 2, rue de Caen - 14740 fircltevilie VOrgucilleuse -France 
(Houd QuvrrcrJ Pi,. 133 (0)2 31 29 49 49 - Fax. t33 (0)2 31 29 49 25 

IN-SNEC Par~s : 5, avenue der Andcr - BP 101 - 91943 Lcr Ullr Cedex A - Trance 
Ph. 133 (0)l G9 82 78 00 -Tan. t 33  (0)l 69 07 39 50 

IN-SNEC Aqullaise : Adrodrontc d'Arcachon - 33260 La Tcsle - France 
Ph. 133 (0)5 57 52 76 30 -Fan. +33 (0)5 57 52 76 40 

Cortex S"F missions Options 
4 CORTEX STS is a software package which, in * Customer.specific APi functions for easy 

conjunction to a dynamic salellite simulator interface with the DSS software. 

(DSS), allows for functional testing of the 4 MINI DSS software for standalone TC/TM 
TT&C ground segment (Satellite Control iioops with TC data dynamically inserted into a 

Center, CORTEX CRT and corntnunication pset~do telemetry stream. 

network) in operational conditions. 4 DSS software package : satellite - specific 

design from detailed specifications. 

Cortex STS Main Features 

4 CORTEX STS requires the same hardware 
than CORFEX CUT : 

one Main Signal Processing board 

m one or two IF Modulator board(5). 

* Quick and easy switch from a CORTEX STS 

machine to a CORTEX CRT machine and vice 

versa. 

* Both the CORTEX STS and CRT software 

packages can be mounted in the same chassis 

with a boot-up menu allowing to operate the 

unit either as an STS or a CRT. 

4 CORTEX STS supports most TT&C modulation 

and denladulation schemes. TT% Series 



IF Demodulation 

Number of 
IF Receivers 1 or 2 

IF frequency 66 to 74 MHz 

De~nodulation FM or PM 

Othcr characterrstics Refer to the CORTEX CUT 
User's IVlanual 

Demodulation at Baseband 

Demodulation FSK, FSK-HBB, FSK + 
Validation Tone, BPSK 

FSK tone frequency 5 100 kHz 
(" 0 ". " 1 ", Execute) 

BPSK SCF 5 128 kHz 

Bit Rare 5 10  kbps 

PCM code NRZ.L/M/S, BP.L/M/S 

TC Formatter 
and TCP-IP Data Server 

Range Tone Processing 

Tone delay 0 to l second in 
1 /312500 second steps 

Telemetry Simulation 

Number of 
TM Simulators 1 or 2 

Modulation PCM/BPSK 

BPSK SCF 5 128 kHz 

Bit Rate 5 19 kbps 

PCM code NRZ-L/M/S, BP.L/M/S 

Operating mode LAN 
(data received from the DSS) 
or FILE (files on hard disk) 

IF Modulation 

Number of 
IF Modulators 1 or 2 

IF frequency 66 to 74 MHz 

Modulation FM or PM 

TC formatter output TC requests, Execule and Modulating signal Simulated telemetry 
Pause instructions (from TMS-1 or TMS.2 or 
idle and TMS-1 & 2), or/and 
Preamble detection delayed range tones 

TCP.IP format CORTEX CRT Ethernet ICD Other characteristics Refer to the CORTEX CRT 
(S-11 l0001 3CRT) User's Manual 

Optional MINI DSS Software Optional API Functions 

* Acquisition of reconstructed TC requests and TC + Contact IN-SNEC for snore information (detailed 

instrirctions from the CORTEX STS. DSS interface specifications required) ... 
+ TC data extractiosi and insertion in a simulated 

telemetry data stream. 

* Transmission of simulated data packets to the 
CORrEX CUT; 

+ The MINI DSS software can be installed in the 

CORTEX CUT machine or any remote PC 
workslation on the LAN. 


