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		  system 8000 fiber-optic interfacility links data sheet, rev. 0 march 6, 2003 features n single thread, 1:1, and 1:2 redundancy n eirp monitoring capability n rs-232 or rs-485 serial interface n rs-232 or rs-422 data link n rfi/emi immunity n ce approved applications n c-, extended c-, x-, and ku-band earth stations n if and l-band ifls n rain-fade site diversity description the system 8000 fiber-optic interfacility links repre- sent a comprehensive and simplified approach to  satellite earth station signal management and con- trol. essentially, the system is designed to bring  microwave technology into the 21 st  century by con- verting microwave signals into continuously variable  amplitude-modulated optical signals. consisting of a high-performance, highly flexible fam- ily of fiber-optic transmitter and receiver plug-ins,  system 8000 allows both microwave and rf signals  to be transmitted over long distances through fiber- optic cable, and thereby eliminates the need for  coaxial and waveguide interconnections. a fiber- optic link between the control room and antenna site  allows for convenient remote monitoring and control  as well. the system can be tailored for a wide range of trans- mit/receive frequency bands and offers an extensive  selection of unique, site-specific interconnectivity  solutions for satellite earth stations, including: n configurable 19 in. x 3u (5.25 in.) equipment chas- sis that includes redundant power supplies; redun- dancy switching options: single thread, 1:1, and  1:2; and selectable serial interfaces, rs-232 or  rs-485.  n economical 70 mhz/140 mhz links for uplink  antenna remoting, downconverter output distribu- tion, and intersite connections for backup or  antenna diversity. n l-band links cover the 950 mhz?2050 mhz and  can be used for block downconverted c-, extended  c-, x-, or ku-band signals, or for l-band inmarsat  transmit and receive applications. n c-, extended c-, x-, and ku-band uplink and  downlink systems carry the main transmit and  receive signals between the control room and the  antenna site. designed to interface directly with earth station equipment, the multifaceted system 8000 interfacility link offers a wide  variety of unique, site-specific interconnectivity solutions for satellite earth stations.

 2 2 data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  ortel a division of emcore description  (continued) n remote rf monitor links measure the composite  uplink signal at the uplink eirp monitor coupler  located at the antenna?s input feed flange.  n monitor and control data link provides a full-duplex,  fiber-optic path for either rs-232c or rs-422 data  for the earth station?s monitor and control system. status information, including alarms and warnings, is  indicated by front panel leds and through standard  system monitor and control serial data ports on the  chassis rear panel.  absolute maximum ratings stresses in excess of the absolute maximum ratings can cause permanent damage to the device. these are abso- lute stress ratings only. functional operation of the device is not implied at these or any other conditions in excess  of those given in the operational sections of the data sheet. exposure to absolute maximum ratings for extended  periods can adversely affect device reliability. *a 500 v transient developed across 100 pf is discharged through 1500  ?  to each connector pin without damaging the system.  typical block diagram as indicated in the block diagram below, the input and output amplifiers are integral to the system 8000. the tables  presented throughout the following sections, however, give the expected performance of each functional block in  the link with respect to their corresponding performance bands, including 70 mhz?140 mhz, l-band, and c-, x-,  and ku-band interfacility links. these specifications, along with those for remote rf signal monitor interfacility links  and fiber-optic data links, are presented to aid in generating level diagrams for overall system analysis.  parameter symbol min max unit operating temperature range t c 050  c storage temperature range tstg ?20 +60  c power requirements: 8001a chassis with 8010a (factory set) status and control plug transmitter plug-in receiver plug-in ? 115/60 ? ? ? 230/50 5 18 5.2 vac/hz w w w rf input rf in ?2v surge protection* ? ? ? ? humidity, noncondensing rh 5 95 % rf in rf out loss = 4 db 
 nf = 4 db fiberoptic link output 
 amp redundancy 
 switching unit (rsu) redundancy 
 switching unit (rsu) input 
 amp loss = 2 db 
 nf = 2 db

 3 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links 70 mhz/140 mhz interfacility link specification these links are designed to interconnect the up- and downconverters with the satellite modems or video exciters  and demodulators. they are specified to meet and exceed intelsat requirements to 70 km. they are ideal for inter- connections on site, to and from a diverse antenna site and for local access between a teleport and the end user.  the 70 mhz/140 mhz links are available as nonredundant or 1:1 redundant links only. * spur-free dynamic range (sfdr) = 2/3(ip3 ? nf + 173.8) db/hz 2/3 ; ip3 = input third-order intercept, nf = noise figure. sfdr is the range  where the carrier is above the noise and the third im is below the noise, c/i = 2x(ip3 ? p in ), where p in  = input rf/carrier for two carriers. table 1.  70 mhz/140mhz interfacility link specification: 8603a tx/8604a rx, options -001, -002, -050 parameter specification symbol min typ max unit passband ? 40 ? 200 mhz optical loss l opt 0 ? 30 db nominal rf input at max input gain rf in ? ?22 ? dbm link gain (?2 db l opt ; ?6 db with redundancy  switching): 8603a/8604a 8603a-001/8604a-002 8603a-001/8604a 8603a-002/8604a-001 g 0  11 23 35 ? ? ? ?  9  20  32 44 db db db db flatness ? ? 0.25/40 ? db/mhz gain slope ? ? 0.02  ? db/mhz gain stability at constant temperature ? g t ? 0.15/24 ? db/hr noise figure at max input gain (add 4 db with redundancy switching): 8603a 8603a-001/8603a-002 nf ? ? ? ? ? ? 25 (1) 38 (10)  28 (10) 34 (24) 37 (40) 52 (65) ? ? ? ? ? ? db (km) db (km) db (km) db (km) db (km) db (km) linearity (third-order intermodulation products  max input gain, p in  = ?27 dbm/carrier for two  equilevel carriers) ? ? c/i = 60  ? db group delay: peak-to-peak linear parabolic ? ? ? ? 1.0 0.05 0.015   ? ? ? ns ns/mhz  ns/mhz 2 input/output impedance: standard option 050 z ? ? 75 50 ? ?   ? ? input/output vswr ? ? 1.3:1 ? ? spur-free dynamic range* sdfr ? ? ? ? rf connector ? bnc ? optical fiber ? 1310 nm, single mode ? optical connector ? fc/apc (tight-fit keying),  return loss > 60 ? db absolute maximum rf input (max input gain) rf in max ?? ?5dbm

 4 ortel a division of emcore data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  70 mhz/140 mhz interfacility link specification  (continued) , table 2. 70 mhz/140 mhz interfacility link: 8603a tx and 8604a rx, (0 km to 10 km) parameter symbol input amp fiber-optic link  8063a output amp 8064a system  (without rsu) unit min max typ typ min max gain  g 12 21 ?33 ? 2 l opt 21 ?2 l opt 9 ? 2 l opt db noise figure 0 km  10 km  nf 17 ? ? 8 ? ? ? 45 59 4 ? ? ? 34 47 ? 25 38 db db db output ip3 0 km, 0.5 db l opt 10 km, 5 db l opt ?30 ? ? 30 ? ? ? ?1 ?11 26 ? ? ? 15 7 ? 15 7 db db db table 3. 70 mhz/140 mhz interfacility link: 8603a-001 tx and 8604a-002 rx (10 km to 30 km); 8603a-001 tx and 8604a rx (25 km to 45 km); 8603a-002 tx and 8604a-001 rx (45 km to 70km) paramete r symbol input amp fiber-optic link 8063a-001/8603a-002  fixed output amp  typ unit min max typ 8604a-002 8604a 8604a-001 gain  g 12 21 ?10 ? 2 l opt 92133db noise fig.  nf 17 8 48  (10) 55  (30) 54  (25) 59 (45) 57 (40) 71 (65) 444db  (km) output ip3 ? 30 8 26 ? 2 l opt 26 26 26 dbm

 5 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links l-band interfacility link specifications the l-band links can carry a downconverted c-, x-, or ku-band polarization. they can also carry the l-band trans- mit or receive signals for a satellite mobile communications feederlink station for systems such as inmarsat. each  link is designed to meet and exceed all of the requirements for use in intelsat standard a and c earth stations even  under the highest signal-loading conditions. the links are especially useful for routing signals to and from a diverse  antenna site. one fiber is used in single-strand links and two are used in 1:1 redundant paths. optionally, the path  may share a fiber-optic link with another path in 1:2 redundant configurations. * spur-free dynamic range (sfdr) = 2/3(ip3 ? nf + 173.8) db/hz 2/3 ; ip3 = input third-order intercept, nf = noise figure. sfdr is the range  where the carrier is above the noise and the third im is below the noise, c/i = 2x(ip3 ? p in ), where p in  = input rf/carrier for two carriers. typical l-band performance table 4: l-band interfacility link specifications: 8710a tx and 8720A rx parameter specification symbol min typ max unit passband ? 950 ? 2050 mhz optical loss budget  l opt ?>6 ?db nominal rf input at max input gain rf in ??30 ?dbm link gain (?6 db with redundancy switching) g ?10 ? 17 db flatness ? ? ? 0.2/48 1.0/500 ? ? db/mhz db/mhz gain slope ? ? 0.02  ? db/mhz gain stability at constant temperature ? g t ? 0.15/24 ? db/hr noise figure at max input gain (add 4 db with redundancy switching) nf ? 20 ? db spur-free dynamic range* sdfr ? 96 ? db/hz 2/3 group delay: peak-to-peak linear parabolic ? ? ? ? 0.5 0.02 0.01 ? ? ? ns ns/mhz  ns/mhz 2 input/output impedance z ? 50 ? ? input/output vswr ? ? 1.5:1 ? ? rf connector ? n jack ? optical fiber ? 1310 nm, single mode ? optical connector ? fc/apc (tight-fit keying),  return loss > 60 ? db absolute maximum rf input (max input gain) rf in max ???15dbm table 5. l-band interfacility link specifications: 8710atx and 8720A (6 db optical loss budget) parameter symbol input amp fiber-optic link  output amp system  (without rsu) unit min max typ min max min max gain g 15 30  ?22 0 15 ?7 23 db noise figure nf 17 8 48 13 7 34 19 db output toi ? 28 31 8 16 27 3 19 dbm

 6 ortel a division of emcore data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  c-band, extended c-band, x-band, and ku-band interfacility link specifications  these links carry the main transmit and receive signals between the equipment room and the antenna site. each  fiber-optic path carries one entire polarization. one fiber is used in single strand links and two are used in 1:1  redundant paths. or, the path may share a fiber-optic link with another path in 1:2 redundant configurations. each  link is designed to meet and exceed all of the requirements for use in intelsat standard a earth stations, even  under conditions of heaviest signal loading. typical c-band performance table 6. c-, extended c-, x-, and ku-band interfacility link specifications: uplink path, 8810a tx/8820a  rx;  downlink path, 8810b tx/8820b rx parameter specification symbol min typ max unit passband: 8810a tx/8820a rx 8810a-e08 tx/8820a-e03 8810b tx/8820b rx 8810b-e05 tx/8820b-e06 ? 5.845 5.845 3.6 3.4 ? ? ? ? 6.425 6.725 4.2 4.2 ghz ghz ghz ghz optical loss budget: 1310 nm 1550 nm l opt ? ? 6 12 ? ? db db nominal rf input at max input gain: 8810a tx/8820a rx 8810b tx/8820b rx rf in ? ? ?15 ?30 ? ? dbm dbm link gain (?6 db with redundancy switching): 8810a tx/8820a rx 8810b tx/8820b rx g ?13 ?11 ? ? 7 14 db db flatness ? ? ? 0.2/48 0.7/500 ? ? db/mhz db/mhz gain slope ? ? 0.02  ? db/mhz gain stability at constant temperature ? g t ? 0.15/24 ? db/hr noise figure at max input gain (add 4 db with redundancy switching): 8810a tx/8820a rx 8810b tx/8820b rx nf ? ? 32 20 ? ? db db spur-free dynamic range:* 8810a tx/8820a rx 8810b tx/8820b rx sdfr ? ? 98 96 ? ? db/hz 2/3 db/hz 2/3 group delay: peak-to-peak linear parabolic ? ? ? ? 0.5 0.02 0.01   ? ? ? ns ns/mhz  ns/mhz 2 input/output impedance z ? 50 ? ? input/output vswr ? ? 1.35:1 ? ? * spur-free dynamic range (sfdr) = 2/3(ip3 ? nf + 173.8) db/hz 2/3 ; ip3 = input third-order intercept, nf = noise figure. sfdr is the range  where the carrier is above the noise and the third im is below the noise, c/i = 2x(ip3 ? p in ), where p in  = input rf/carrier for two carriers.

 7 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links * spur-free dynamic range (sfdr) = 2/3(ip3 ? nf + 173.8) db/hz 2/3 ; ip3 = input third-order intercept, nf = noise figure. sfdr is the range  where the carrier is above the noise and the third im is below the noise, c/i = 2x(ip3 ? p in ), where p in  = input rf/carrier for two carriers. ? single-mode fiber.   rf connector ? n jack ? symbol min typ ? max unit optical wavelength: 8810a tx/8820a rx 8810a-e08 tx/8820a-e03 8810b tx/8820b rx 8810b-e05 tx/8820b-e06 8810a-e03 tx/8820a rx 8810a-e03 tx/8820a-e03 8810b-e04 tx/8820b rx 8810b-e04 tx/8820b-e06  ? ? ? ? ? ? ? ? 1310  1310  1310  1310  1550  1550  1550  1550  ? ? ? ? ? ? ? ? ? nm nm nm nm nm nm nm nm optical connector ? fc/apc (tight-fit keying),  return loss > 60 ? db absolute maximum rf input (max input gain): 8810a tx/8820a rx 8810b tx/8820b rx rf in max ? ? ? ? 5 ?10 dbm dbm table 7. c-band uplink specifications: 8810a tx and 8720A rx (6 db optical loss budget)  parameter symbol input amp fiber-optic link  output amp system  (without rsu) unit min max typ min max min max gain g 3 13  ?23 7 17 ?13 7 db noise figure nf 23 15 43 16 10 42 31 db output toi ? 24 24 1 20 24 5 14 db table 8. c-band downlink specifications: 8810b tx and 8820b rx (6 db optical loss budget) parameter symbol input amp fiber-optic link  output amp system  (without rsu) unit min max typ min max min max gain g 12 27  ?23 0 10 ?11 14 db noise figure nf 26 14 43 16 10 34 19 db output toi ? 24 24 1 14 207 ?2 7 db table 6. c-, extended c-, x-, and ku-band interfacility link specifications: uplink path, 8810a tx/8820a  rx;  downlink path, 8810b tx/8820b rx  (continued) parameter specification c-band, extended c-band, x-band, and ku-band interfacility link specifications  (continued) typical c-band performance  (continued)

 8 data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  ortel a division of emcore c-band, extended c-band, x-band, and ku-band interfacility link specifications  (continued)  typical c-band performance  (continued) table 9. sample link analysis: downlink gt parameter specifica- tion unit frequency 4.0  ghz total power flux density ?117.3 dbw/m 2 antenna diameter 18 m antenna efficiency 74 % antenna temperature 65  k feed loss 0.15 db lna gain 50  db lna temperature 35  k cable loss into ifl 4 db total power into ifl ?20.5 dbm fiber-optic ifl gain 5.2 dbm fiber-optic ifl noise figure 26.4 db ifl two-tone third im ?51.4 dbc output loss (splitter) 12 db downconverter input channel ?39.2 dbm downconverter noise figure 17 db system g/t 34.32 db/  k g/t without fiber-optic ifl 34.43 db/  k table 10. sample link analysis: fiber-optic ifl  contribution to uplink path eirp parameter specifi- cation unit frequency 6.0 ghz number of channels 4 ? channel noise bandwidth 32 mhz ifl rf input/channel ?15 dbm fiber-optic ifl gain 3.4 dbm fiber-optic ifl noise figure 34 db ifl output ip3 13 dbm cable loss 8.0 db antenna diameter 18 m antenna gain 59.6 db eirp/channel 88 dbw noise eirp ?1.2 dbw/4 khz im eirp  5.4 dbw/4 khz

 9 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links c-band, extended c-band, x-band, and ku-band interfacility link specifications   (continued) typical x-band performance  (continued) * spur-free dynamic range (sfdr) = 2/3(ip3 ? nf + 173.8) db/hz 2/3 ; ip3 = input third-order intercept, nf = noise figure. sfdr is the range  where the carrier is above the noise and the third im is below the noise, c/i = 2x(ip3 ? p in ), where p in  = input rf/carrier for two carriers.  table 11. x-band interfacility link specifications: 8850a tx and 8860a rx parameter specification symbol min typ max unit passband ? 7.25 ? 8.40 ghz optical loss budget  l opt ?6 ?db nominal rf input at max input gain rf in ??30 ?dbm link gain (?6 db with redundancy switching) g ?9 ? 11 db flatness ? ? ? 0.25 /48 0.75/500 ? ? db/mhz db/mhz gain slope ? ?  0.02 ? db/mhz gain stability at constant temperature ? g t ?  0.15/24  ? db/hr noise figure at max input gain (add 4 db with redundancy switching) nf ? 26 ? db spur-free dynamic range* sdfr ? 92 ? db/hz 2/3 group delay: peak-to-peak linear parabolic ? ? ? ? 0.5 0.02 0.01   ? ? ? ns ns/mhz  ns/mhz 2 input/output impedance z ? 50 ? ? input/output vswr ? ? 1.35:1 ? ? rf connector ? n jack ? optical fiber ? 1310 nm, single mode ? optical connector ? fc/apc (tight-fit keying),  return loss > 60 ? db absolute maximum rf input (max input gain) rf in max ???15dbm

 10 ortel a division of emcore data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  c-band, extended c-band, x-band, and ku-band interfacility link specifications   (continued) typical x-band performance  (continued) table 12. x-band specifications: 8850a tx and 8860a rx (6 db optical loss budget) parameter symbol input amp fiber-optic link  output amp system  (without rsu) unit min max typ min max min max gain g 20 30  ?43 8 18 ?15 5 db noise figure nf 18 10 55 8 6 36 26 db output toi ? 26 25 ?18 15 21 ?7 ?2 db table 13. sample link analysis: downlink gt parameter specification unit frequency 7.75  ghz total power flux density ?120 dbw/m 2 antenna diameter 11.6 m antenna efficiency 70 % antenna temperature 30  k feed loss 0.2 db lna gain 50  db lna temperature 50  k cable loss into ifl 6 db total power into ifl ?2.9 dbm fiber-optic ifl gain 11.5 dbm fiber-optic ifl noise figure 25.1 db ifl two-tone third im ?44.1 dbc output loss (splitter) na ? downconverter input channel ?28.3 dbm downconverter noise figure 17 db system g/t 37.37 db/  k g/t without fiber-optic ifl 37.53 db/  k

 11 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links c-band, extended c-band, x-band, and ku-band interfacility link specifications   (continued) typical ku-band performance  (continued) * spur-free dynamic range (sfdr) = 2/3(ip3 ? nf + 173.8) db/hz 2/3 ; ip3 = input third-order intercept, nf = noise figure. sfdr is the range  where the carrier is above the noise and the third im is below the noise, c/i = 2x(ip3 ? p in ), where p in  = input rf/carrier for two carriers.  table 14. ku-band interfacility link specifications: uplink path, 8910a tx/ 8920a rx;  downlink path, 8910b tx/ 8920b rx parameter specification symbol min typ max unit passband: uplink,8910a tx/8920a rx downlink,8910b tx/8920b rx downlink,8910b-e01 tx/8920b-e01 rx ? 14.0 10.95 10.7 ? ? ? 14.5 12.75 12.75 ghz ghz ghz optical loss budget  l opt ?6 ?db nominal rf input at max input gain: 8910a tx/8920a rx 8910b tx/8920b rx rf in ? ? ?30 ?30 ? ? dbm dbm link gain (?6 db with redundancy switching): 8910a tx/8920a rx 8910b tx/8920b rx g ?9 ?16 ? ? 11 11 db db flatness ? ? ? 0.2/48 0.7/500 ? ? db/mhz db/mhz gain slope ? ? 0.02  ? db/mhz gain stability at constant temperature ? g t ? 0.15/24 ? db/hr noise figure at max input gain (add 4 db with redundancy switching): 8910a tx/8920a rx 8910b tx/8920b rx nf ? ? 25 25 ? ? db db spur-free dynamic range:* 8910a tx/8920a rx 8910b tx/8920b rx sdfr ? ? 94 94 ? ? db/hz 2/3 db/hz 2/3 group delay: peak-to-peak linear parabolic ? ? ? ? 0.5 0.02 0.01   ? ? ? ns ns/mhz  ns/mhz 2 input/output impedance z ? 50 ? ? input/output vswr ? ? 1.35:1 ? ? rf connector ? sma ? optical fiber ? 1310 nm, single mode ? optical connector ? fc/apc (tight-fit keying),  return loss > 60 ? db absolute maximum rf input (max input gain) rf in max ???15dbm

 12 data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  ortel a division of emcore c-band, extended c-band, x-band, and ku-band interfacility link specifications   (continued) typical ku-band performance  (continued)) table 15. ku-band interfacility link specifications: uplink path, 8910a tx/ 8920a rx  (6 db optical loss budget) parameter symbol input amp fiber-optic link  output amp system  (without rsu) unit min max typ min max min max gain g2030  ?37 8 18?9 11db noise figure nf 18 10 55 8 6 36 25 db output toi ? 26 25 ?8 15 21 ?5 4 db table 16. ku-band interfacility link specifications: uplink path, 8910b tx/ 8920b rx  (6 db optical loss budget) parameter symbol input amp fiber-optic link  output amp system  (without rsu) unit min max typ min max min max gain g 15 30  ?37 8 18 ?14 11 db noise figure nf 22 10 55 8 6 42 25 db output toi ? 26 25 ?8 15 21 ?5 4 db table 17. sample link analysis: downlink g/t parameter specifica- tion unit frequency 11.2  ghz total power flux density ?116 dbw/m 2 antenna diameter 10 m antenna efficiency 74 % antenna temperature 48  k feed loss 0.15 db lna gain 50  db lna temperature 70  k cable loss into ifl 3 db total power into ifl ?22.7 dbm fiber-optic ifl gain 5.9 dbm fiber-optic ifl noise figure 30.4 db ifl two-tone third im ?51.0 dbc output loss (splitter) 8 db downconverter input channel ?27.8 dbm downconverter noise figure 17 db system g/t 37.9 db/  k g/t without fiber-optic ifl 38.1 db/  k table 18. sample link analysis: fiber-optic ifl  contribution to uplink path eirp parameter specifi- cation unit frequency 14.0 ghz number of channels 4 ? channel noise bandwidth 32 mhz ifl rf input/channel ?25 dbm fiber-optic ifl gain 5.3 dbm fiber-optic ifl noise figure 31.0 db ifl output ip3 5.7 dbm cable loss 8.0 db hpa gain 77.0 db antenna diameter 11 m antenna gain 62.6 db eirp/channel 82 dbw noise eirp 0.0 dbw/4 khz im eirp  ?0.6 dbw/4 khz

 13 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links remote rf signal monitor interfacility link specifications these links bring the uplink rf test ports located at the antenna site back to the equipment room or control room.  this permits the operator to monitor the composite transmitted rf signals conveniently, quickly, and reliably with- out having to go to the antenna site or invest in a spectrum analyzer for every antenna site. in applications where  the system 8000 is being used for the main signal paths, these links can be included as plug-ins in the main chas- sis. or, the uplink rf monitor links can be added to an existing earth station with all the output ports in one chassis  in the control room. *adjustable at output. table 19. rf signal monitor interfacility link specifications: c-band, 8483a tx; ku-band 8493a tx parameter specification symbol min typ max unit passband: c-band, 8483a tx ku-band 8493a tx ? 5.845 14.0 ? ? 6.725 14.5 ghz ghz optical loss budget  l opt ?6 ?db nominal input power p in ?5?dbm link loss:* c-band, 8483a tx ku-band, 8493a tx l l 10 15 ? ? 20 25 db db flatness ? ? ? 0.2/48 0.7/500 ? ? db/mhz db/mhz gain slope ? ? 0.02  ? db/mhz gain stability at constant temperature ? g t ? 0.15/24 ? db/hr noise figure: c-band, 8483a tx ku-band, 8493a tx nf ? ? 48 55 ? ? db db linearity input ip3: c-band, 8483a tx ku-band, 8493a tx input 1 db compression point: c-band, 8483a tx ku-band, 8493a tx ? ? ? ? ? 30 28 18 18 ? ? ? ? dbm dbm dbm dbm group delay: peak-to-peak linear parabolic ? ? ? ? 0.5 0.02 0.01   ? ? ? ns ns/mhz  ns/mhz 2 input/output impedance z ? 50 ? ? input/output vswr ? ? 1.35:1 ? ? rf connector: c-band, 8483a tx ku-band 8493a tx ? n jack sma jack ? ? optical fiber ? 1310 nm, single mode ? optical connector ? fc/apc (tight-fit keying), return  loss > 60 ? db absolute maximum rf input (max input gain) rf in max ???18dbm

 14 ortel a division of emcore data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  fiber-optic data link specifications these plug-ins can be added to the system 8000 chassis to provide a full duplex data path connecting the m and  c computer terminals at the antenna site and the equipment room. the standard version is for rs-422 serial data  with an option for rs-232. this link provides a data path only; there is no hand shaking, so a modem must be used  at each computer.  table 20. fiber-optic data link specifications: 8501a tx and transceiver 18501a transceiver parameter specification unit parameter specification  unit bit error rate  10 -9 ? optical connector fc/apc, 1310 nm, single mode ? operating mode asynchronous,  full duplex ? optical loss  budget 6 db data rate: rs-422 rs-232 200  19.2  kbits/s kbits/s  i/o logic levels  standard rs-422a: balanced/terminated, 120  ? differential i/o range:  v min  1 to v max  6  rs-232: single-ended, unbalanced,  nonterminated; i/o range: v min   4 to v max   12  v ? v connector (chassis rear panel) db-9s ? transmitter optical out- put power >0.5 mw

 15 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links system 8000 redundancy system 8000 provides multiple redundancy options.  the standard offerings are single thread, 1:1, and 1:2.  the 1:1 and 1:2 configurations offer two modes of  redundancy switching: automatic and manual. automatic mode in this mode, internal sensing and control provides  automatic switching to the backup link in case of any  failure in the optical system. if the laser temperature  alarm or laser optical power alarm is detected at the  fiber-optic transmitter, the faulty transmitter is shut off.  in the 1:2 redundancy scheme, if these conditions are  detected, the switch position is changed to select the  backup link. the fiber-optic receiver then detects loss  of received optical power and the output is switched to  the backup link. if the fiber-optic cable containing the  fiber for the primary link is broken, the fiber-optic  receiver detects loss of received optical power and the  output is switched to the other channel. the switching  due to receiver failure works independently of the  external monitoring and control (m and c) system only  for the 1:1 configuration. for the 1:2 version, the exter- nal m and c must switch the input to the backup trans- mitter. manual mode when this mode is selected, automatic switching to the  backup link is turned off. this mode can be selected  remotely through the m and c system or it can be  selected locally by pressing the auto-off button on the  front panel of the status and control plug-in on the  chassis. figure 1. system 8000 redundancy mode configurations

 16 ortel a division of emcore data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  general specifications alarms and warnings alarms and warnings are indicated on the plug-in front panel by led annunciators. alarms are displayed in red,  warnings in yellow. both alarms and warnings are reported to the remote interface.  power supply faults are indicated on the front panel by red annunciators and are reported to the remote interface.  the chassis configuration is continuously reported to the remote interface.  power requirements general dimensions  table 21. alarms and warnings descriptions transmitter plug-ins annunciator readout color power on green (normally on) opt pwr lo red laser temp red rf pwr lo yellow receiver plug-ins power on green (normally on) opt pwr lo red output pwr hi yellow rf pwr lo yellow table 22. power requirements system/component specification unit 8001a chassis with 8010a (factory set) status and control plug-in transmitter plug-in receiver plug-in 115/230, 50?60 5 18 5.2 vac, hz w w w table 23. general dimensions parameter specification  weight: 8000a chassis (includes two power supplies and status and control)  transmitter and receiver plug-in dimensions: standard rack-mountable 27 lbs. net; 30 lbs, shipping 3 lbs. net; 4 lbs. shipping 19 in. w x 5.25 h x 19.5 in. d (48.26 cm w x 13.34 cm h x 49.53 cm d)

 17 ortel a division of emcore data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links outline diagram laser safety information class iiib laser product fda/cdrh class iiib laser product. all transmitter versions are class iiib laser products per cdrh, 21 cfr 1040  laser safety requirements. all transmitter versions are class 3b laser products per  iec   * 60825-1:1993. the  devices have been classified with the fda under an accession number to be determined. this product complies with 21 cfr 1040.10 and 1040.11. wavelength = 1.3   m. maximum power = 30 mw. caution :  use of controls, adjustments, and procedures other than those specified herein may result in  hazardous laser radiation exposure. *  iec  is a registered trademark of the international electrotechnical commission.   danger invisible laser radiation is emitted from the end of fiber or connector avoid direct exposure to beam do not view beam directly with optical instruments invisible laser radiation emitted from end of fiber or connector avoid exposure to beam class 3b laser product iec-60825m 1993 max. output: 30 mw wavelength: 1.3   m

 18 ortel a division of emcore data sheet, rev. 0 system 8000 fiber-optic interfacility links march 6, 2003  ordering information table 24. ordering information device  description model number system 8000: chassis main power supply standby power supply status and control rs232 or rs485 mainframe ? ? ? ? 8000a 8001a 8009a 8009b 8010b-rs232 or rs485 accessory kit includes 6 db optical  attenuators, installation  software, and optical con- nector cleaning kit (other  attenuation values avail- able upon request)  8050a, 6 db ku-band, 8900 series: uplink transmitter uplink receiver downlink transmitter downlink receiver 14.0 ghz?14.5 ghz  14.0 ghz?14.5 ghz 10.7 ghz?12.75 ghz 10.7 ghz?12.75 ghz 8910a 8920a 8910b 8920b x-band, 8800 series: transmitter receiver 7.25 ghz?8.4 ghz 7.25 ghz?8.4 ghz 8850a 8860a c-band, 8800 series: uplink transmitter uplink receiver downlink transmitter downlink receiver 5.485 ghz?6.725 ghz 5.485 ghz?6.725 ghz 3.4 ghz?4.2 ghz 3.4 ghz?4.2 ghz 8810a 8820a 8810b 8820b l-band, 8700 series: transmitter (uplink and downlink) receiver (uplink and downlink) 950 mhz?2050 mhz 950 mhz?2050 mhz 8710a 8720A 70 mhz?140 mhz, 8600 series: 70/140 mhz transmitter: high performance high performance 75  ? 70/140 mh receiver: high gain low gain 50  ? 75  ? 10 km?40 km 40 km?70 km ? 75  ? ? ? ? 8603a option 001 option 002 option 050 8604a option 001 option 002 option 050 remote rf signal monitor, 8400 series: ku-band signal monitor tx (use with standard  ku-band uplink receiver) c-band signal monitor tx 8483a (use with standard c-band uplink receiver) 14.0 ghz?14.5 ghz 5.485 ghz?6.425 ghz 8493a 8483a fiber-optic data link: rs-422, standard  rs-232, optional ? ? 8501a option 001

 19 agere systems inc. data sheet, rev. 0 march 6, 2003  system 8000 fiber-optic interfacility links related documentation table 25. related documentation description document number system 8000 fiber-optic interfacility links  application note ap01-003opto
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