SPECIFICATION, SPACE TO SPACE
EMU RADIO (SSER)

Engineering Directorate
Avionic Systems Division

Book Manager: James L. Duron

Verify this is the correct version before use.
For the correct version, go to: WSC-IFS-02\data\EA\EV _Shr\SSCS\
Documents\baseline released\SSER\Spec\JSC26789F .doc

November 2003
Revision F

National Aeronautics and Space Administration
Lyndon B. Johnson Space Center
Houston, Texas 77058-3696




AUTHORIZATION RELEASE SHEET

Prepared By:

/s/Mark Chavez

Mark Chavez
SSCS Radio Product Lead
EV3/Electromagnetic Systems and Navigation Sensor Branch
Avionic Systems Division

Approved By:

/s/David Lee

David Lee
SSCS GFE Component Project Manager
EV12/System Implementation and Project Management Office
Avionic Systems Division

/s/Paul E. Sollock
Configuration Control Panel
EV/Avionic Systems Division




REVISION AND HISTORY SHEET

JSC 26789

REV DESCRIPTION PUB
DATE
BASELINE December,
1996

Revision A Per CCP Decision #106. July, 1997
Change para.2.0,3.3.2.2,3342.2,3343.1,
33432,33433,33434,33442.1,
3344.6,3345.1,3.345.2.1, and Figure 5 and
Figure 7.

Revision B Incorporated DCR #94 to change para. 3.3.4.5.6 | April, 1998

Revision C 324.1,33.2.1,333.1,334.1.1,334.2.1, October,
33422,3343.1,33432,33433,33434, 1998
33442,33442.1,33443,33444,
33446,334524,33459.1,33459.2.,
3.5.1,3.5.2, Appendix A.

Revision D Incorporated DCR 302 to change the following: | March, 1999
Figure 3,3.3.2.1,3.3.2.3,33.3.1,3.3.3.2,
334.1.1,334542,33455,3345.6,
3345.7,33459.1,33.459.2,3.5.1, Figure
6,Appendix A

Revision E Incorporated SSER on-orbit life extension to 10 | April 2003
years per FCE CCB CR #G08698R1 and ASD
CR #689.

Revision F 31,32.1,332.1,334.5.1,3345.2.2.1; per November
ASD CR 756 2003

il



JSC 26789

TABLE OF CONTENTS
ST 020 = 1
2.0 APPLICABLE DOCUMENTS......cccoesmmrrrsssssssssnssssssssssssssssmsnsssssssssssnnnsnsssssssssssnnnnnssns 1
2.1 Precedence Between Documents 1
3.0 REQUIREMENTS .......ccoimmmmniiniisnmssns s sssssssssssss s s e s s sssmss s s s ssssssssnmmnnssssssnsssnnnnnnnsnnss 2
3.1 General 2
3.2 Operational Configuration 2
3201 ACHIVALION ..cutiiiitieiieiceteste ettt sttt ettt ettt et a et b et s bt et s bt e bt sbe et e sane bt e aa et e e et e bt estesaeeneenae 2
3.2.2 DRACTIVALION ..cueentiiieniieiieiteete sttt sttt ettt ettt et e s bt et sbe et e s bt et e sbt et e ebt et e e bt et e este bt eneesbeenaenaee 2
3.2.3 IMOAES ...ttt ettt ettt ettt h ettt et h et bttt e h b bt e bt e bt bbbt eat e bt enteebe et nbee 2
I 0 T o 2 OSSO 2
I N 5 S RSRSTR P R 3
3.2.3.3 HAIAINE «eeeniieiiiiieiceeee ettt ettt st sttt ettt e 3
3234 TS ettt st st h e e b e e e bt et ebe et eaeenneeae 3
3.2.3.4.1 Transmit Only MOE ......c.eevuiiiiiiniiiniieiie et steesite sttt steesbeeebeesaeesbeenaeesnbeessaessseenns 3
3.2.3.4.2 Receive ONLY MO ....ooovieiiiiiiiiiieeiiieiie ettt sttt esba e sbe et e sebeesaaeseseensaesnseenns 3
3.2.3.4.3 Transmit Pattern Test MOde.........cocueviriiririiinieiiiieereiteesteeetee et 3
3.2.4 Radio Configuration OPLIONS ...........ceoueruieriirieriieientetesteete st ete st este st esbesste st este bt estesaeeneesaeeneesaes 3
3.2.4.1 Transmit Frequency LOW/HIZH ....cocooiiiiiiiiiiiiiiieee e 3
3.2.4.2 PRI/ALT/HArdINE/Off ......cooviiieieeiieeeee ettt ettt ens 4
3.3 Electrical Characteristics and Performance 4
3301 POWET INPUL ettt ettt ettt e b e st e bt e st e e bt e sabeesbeesateebaesabesnbaesnseensee s 4
3.3.2 Earphone/Microphone INTEITACE .........ceeviiiiiiiniiiiierieeieeieecete ettt st s 6
3.3.2.1 Earphone, AUdio OULPUL........cceerierieriirieiieienieetenteete sttt sttt ettt ettt sbe e b e saee 6
3.3.2.2 Microphone POWET OULPUL ........ccueiiiriiriiiirienieetenieete ettt ettt et 6
3.3.2.3 Microphone INPULt, VOICE. ......ccueeriirieiiieiieiieiiesie ettt sttt sttt ettt e e sae e eee 6
3.3.3 Hardline INtEITACE .......coceeiuiiieiiieiei ettt sttt ettt et e et et e e e saae 7
3.3.3.1 Audio OUPUL - SCU ...cciiiiiiiiiiiiieee ettt sttt e 7
3.33.2 Audio INPULt - SCU ..ottt sttt sttt e 7
3.3.3.2.1 Volume Control - Hardline ...........coccceeviiirieriiiiniiiiieniteieeteeeesee ettt 7
3333 PTT Key - HARDLINE ......c..ootiiiiiiiitcteteet ettt ettt et 7
3.3.3.4 Activation - HARDLINE ......ccccooiiiiiiiiiit ettt ettt 7
3.34 ALT/PRIINEEITACE ...uvioiiiiiiiieiieieitteteet ettt sttt sttt st sttt b et e it e b et e b eneenees 7
3.3.4.1 AUGIO OULPUL ..ottt ettt ettt et sb et s b et e s bt et e e bt et e eb e et e eaeenbeeseenbeeneenaes 8
3.34.1.1 Audio OUtPUL LeVel .c..oviiiiiiiiiiiieieie ettt 8
3.34.1.2 Audio Output Frequency RESPONSE .........c.ccceeruiiiiiriiiiiiiiiiiicienececeee e 8
3.3.4.1.3 Audio OUtput DiStOTTION ..c.eeevieiiiiiieriienieeieesite ettt st sitesbeesbeeebeesaeesbeesaeesaee 8
3.3.4.1.4 Audio Output NOISE FIOOT....c.c.ceiiiiiriiiiiiiiieeiteite ettt sttt saee s 8
3.34.2 RETNLEITACE ..c.veiuiiiieiieiteieetet ettt sttt ettt st ae s e e s naes 8
33421 RETNPUL coceiiiiiiieeeeee ettt ettt et sbe et sbe et bt e b s naes 8
3.3 4.2.2 RE OULPUL. ..ottt ettt et ettt sb et b et e bt et e s b e e e ebe et e eaeenbeeaeenbeeneenaes 8
3.3.4.3 Transmission CharacteristicS (PRIJALT) ......ccueiioiiiiiiiee e 8
3.3.4.3.1 POWET OULPUL c..eeeieiiiiieiteeteeieeet ettt ettt sttt ettt e sbe e et esaee st e e smtesaneeneee 8
3.34.3.2 Frequency Stability ........ccccoceoiieiieriiniiniieieniee ettt s 9
3.3.4.3.3 Spurious Output SIZNAlS........cceevieriieiiiriiiiirieieteercee et 9
3.3 434 MOQUIALION «..oueiuiiiiiniiniiiieeiteteetete ettt ettt sttt sttt sttt sbe et eae et eat e bt emeenaeenees 9

v



JSC 26789

3.34.4 Receive Characteristics - PRIJALT .....cccocoiiiiiiiiiiiniiiiiee ettt e 9
33441 INPUt IMPEAANCE .....eoiviiiiiiiiiiitieieeteeeee ettt ettt sbe e e 9
33442 SENSIEIVILY .evtruiriiitietiitertetetet ettt ettt ettt sttt ettt et ettt ebe bt be e st b e ae e e enee 9

3.3.4.4.2.1 Receive Only Test Mode SENSItiVIL ......cc.eeverrerienienienienieiiieteieeneseeeresreseeseeeenens 9
3.3.4.4.3 Frequency Selectivity and Stability .......ccccccocceeiiiiiiiiiiiiiiieeeeeeee e 9
33444 DynamiC RANZE ......cooviiiiiiiiiiieiieeite ettt ettt et sttt et e sb e st ebe e sbe e b 10
3.34.4.5 DemOdUIAtION ...c..coouiiiiiiriiiieieteeterteete ettt ettt s st naees 10
3.3.4.4.6 NOISE FIGUIE ...cuviiiiiiiiiiieeieete ettt ettt et e st e et e steesbaessteebaesabeenbaesabeenseens 10

3.3.4.5 SiZNAl PrOCESSINE.cuveiteiuieitieieitieieeitet ettt sttt sttt sttt te bt et et e et e sbee et sbeenbeeseenbeeaeenbeas 10

3.34.5.1 Time Division MUltipleXing.........cecuereeruereerieiieieniienieetesie ettt sttt sieesee e v 10
3.34.5.1.1 Data ENCOAING .....ccooiuiiiiiiiiiieiiiieiert et 11
3.3.4.5.1.2 Status WOTA ...cooviiiiiiiieeieeiieeeet ettt ettt sttt e bt e st e nbeesane e 11

3.34.5.1.2.1 Identification Field ........ccccocieviniiiiiiiniiieienicteecceceeec e 11
3.3.4.5.1.2.2 Vehicle Type Field ......coocueiiiiiiiiiiiiiiieeetetecitete et 11
3.3.4.5.1.2.3 Programmable Field DesCriptor .........cccceerieriiiinieniieniieeieeite e 11
334.5.1.2.4 Programmable Field .........ccccooiiiiniiiininiiiiniccccecscee e 12
334.5.1.2.4.1 Slot ReacquiSition LiSt.......ccccoeevierieiienieniinieniinienie et 12
3.3.4.5.1.2.4.2 Network Tracking Data..........ccccerviiiriiiiiiiniiniienieeecee e 12
33451243 Slot IMage Data.......cccoooeiuieiiiiieieciieei ettt 12
33451244 Information Age Counter Data ..........ccceevveviieiienieiiiniieniiecnceieeeneeee 12

3.3.4.5.2 Time Division DemultipleXing .........ccocceerieriiiniieniieiiiienieeiee ettt e 12
3.3.4.5.2.1 Bit SYNCATONMIZAION ...eevuvieiiieiieiie ettt sttt ettt ebeesaeebee st eesaeesaeeebeesaneenee 12
3.3.4.5.2.2 Frame SyNChrONIZAtION ....ccuveevieriieriieiieeiieniee et esiteeteeteesteeieeseteenseesaseenseesaneenee 13

3345221 UnIQUe WO ...cuieiiiiiiiiiienieeere ettt ettt st nbe s 13
3.34.52.2.2 Frame TraCKing ......cccceeieierieiiiniiieieeie sttt st 13

334523 Data DECOAING .....c.coruiiiiiiiiiiiiiieieet ettt s s s 13

334524 ACUISIHION . ..couiiiiiiiiiiiieiett ettt ettt et e st e s 13

3.3.4.5.2.5 Automatic SIot ASSIZNMENL ......ccciiriiiriiiiiiriierieerite ettt eiee st e st e seeesbeesae e 13
3.3.4.5.3 AUIO DIGIIZING touveerurieiieniieiieeieeiee sttt ettt ettt et e sate e bt e sateebeesaaesbeesabeenseens 13
3.3.4.54 Analog Data (EMU Status and Biomed) DigitiZing .........cccccevvuievieniiennienieinieenieeeeen. 14

334541 ECG DalA..c.ucoiiiiiiiiiiiiieiieieeteseete sttt ettt ettt st ae sttt nbe s 14

334542 EMU Status Data ....ccueeiiriiniiiienieeieniteiesiteestet ettt st 14
3.3.4.5.5 SHACTOME ... eotieiieitieieeteeteet ettt ettt sttt sttt ettt ea et e st e st e st ebeebeeaeenbe et e nbeeaaenaean 14
33450 VOX oottt ettt ettt ettt sttt et b e e et h e n e bt et e bt e bt e ne e bt entenbeentenaean 14
3357 AVC ettt b bt et ae e aen 14
3.3.4.5.8 Transmit MUte FUNCHON.......ccciiriiiiiiiiiiiiiieniteteee ettt st 15
3.3.4.5.9 Caution and Warning TONES .......cccccceerviirrieriiienienieeitte st eree st esieeseeesbeesaeebeesbeesee s 15

3.34.5.9.1 Caution TONE ...cc.cecviriiiriiriiiieieneeie sttt sttt ettt ettt et et s sae s naeeanenbees 15

3.34.5.9.2 Warning TOME ......cc.coieiiirieniieieniiete sttt ettt et st ettt see st eseesaae b 15

3.4 Electrical Interfaces 15
3.4.1 Configuration CONMIOL.....c..ccueciiiiriririeieiieere ettt ettt ettt et ebe s s et be b et nenens 15

3.4.1.1 Transmit Frequency - LO/HI......cccoooiiiiiiiiiiiiccceeee e 15

3.4.1.2 Remote MOde CONIOL .....couiiiiiiiiiiiieieerie ettt ettt et e e st e sbe e 16

3.4.1.3 Volume CONLIOL .......oouiiiiiiiiiiriieiietcitee ettt ettt ettt ettt sae et st sae e saeeanenaees 16

34.14 VOX/PTT Key Control - Hardling Mode............cocveriiriiiiniiinienieeiteeieeeeeeeee e 16

3.4.1.5 Tone COontrol INPULS.....cccuiiiuieriieeiieiieeeeete ettt ste et eseteebeesabe e baesaeenbeesasaeseennnes 16

B34.1.0 TESEIMOAR ..ttt sttt et ettt et sbe et sbe e et st nbe et e b s 16
3.4.1.6.1 TranSmit ONLY .....coooiieiiiiieiieiee ettt ettt st sbe et st enae st e s beeaeenaeas 16
3.4.1.6.2 RECEIVE ONLY ..ottt ettt st st enae et e s besaeenaeas 17
3.4.1.6.3 Transmit Pattern Test MOde......ccc.eevuiiriiiiiiniiiiienieeieeeeee ettt 17

3.5 Mechanical 17
3.5.1 Physical CONfIUIAtION....cccuiiiuiiriieriieritieieesite ettt et et et e site e bt esitesbeesabeebeesateeseesaseensaesaneenne 17
352 WEIGNE ...ttt ettt sttt e b et b et e b et s a e st ae e b 19
3.5.3 Thermal DESIZI....cccuerueriiriiiiiitieieeiteeet ettt sttt ettt et et b et s bttt bt enbesaeesbeemaenbeas 19



