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Frequency Standard

FNX GPS SGHOMANDL

HF-MeBlechnik aus der Kathrein Gruppe

+ Internal high-performance oscillator + 1 pps clock output (UTC-synchronous)

+ Class of accuracy 107 + Holdover-mode by OCX0O

+ 10 MHz standard frequency + Output of frequency and time ermar,

+ Disciplined by the time signals of the geographical position, time (UTC),
GF3S satellite system date and receiver status data

+ GPS receiver: 8 channels parallel + ‘World-wide application

The Frequency Standard FNX-GFS is a single-board solution and has been designed
specially for integration into OEM systems. The module fully meets the technical

requirements of digital broadcasting networks DAB and DVE.

The plug-in module provides both required references - precise time and accurate
frequency. It generates a3 10 MHz standard frequency which is disciplined by the time
signals of the GPS satellite system and a 1 pps clock signal with an accuracy of better

than 150 ns from UTC. The 1 pps clock signal is directly derived from the intermal OCXO.

The insertion of a UTC-synchronized time-stamp is a reguirement in digital DAB-T and
OVB-T networks. Single Freguency MNetworks (SFN) are using precision carrier-
frequencies. Minimum frequency deviations are guaranteed if all transmitiers are supplied
locally with an accurate standard frequency.
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The internal oscillator (OCX0) is continuously monitored. Drifts are corrected by the GPS
fime signals. If the GFS input signals are lost, the module will operate automatically in a
holdover mode. The performance of the OCXO is sufficient in this free-run mode for
maintaining the accuracy of the 1 pps clock signal to better than © ps after 24 hours of

unlocked operation.

The GPS status data, UTC-time, date and frequency time / error are accessible by remote
control via the serial RS 485 and RS 232 interface. The last 128 measured values of

frequency error, time error {(compared to UTC) and the position of the DFA converter are
gtored in the FMNX-GPS and can be read-out via the serial interface.

Print-out of stored data in the FNX-GPS:

DATETIME D-FROQ DVA-STERS D-SEC 1{12E INEs max. )
¥ 10 E-11 X 100 ns
- ODO%1217T-33 1 35153 -1
- DDO212/1751 0 35153 i
- 0D0S12/18:09 0 35153 i
- OD0S12/18:26 2 35153 i
- O0OS12/15:46 1 35153 ]
- 0D0%12719:04 2 35153 1]
- 0D0%12719:23 3 35153 1]
- DDOS 1271941 1 35153 -
- 000%12720:00 2 35153 i
- DDOS 1220016 3 35153 i
- 000%12720:36 4 35154 D
- 0D0%12720:55 1 35154 D
- ODOSiZZi13 1 35154 1
- ODOSi2i21:31 0 35154 D
- 00081272150 1 35154 i
- 0D0S12722-08 1 35154 i
- 000S12722-26 1 35154 D
- 00OS 122245 1 35154 D
- 00aS12723:03 2 35154 b
- 0D0%1223:22 1 35154 D
- 0003 12723:40 1 35154 1
- 00031272356 1 35154 1]
- 000S 130017 2 35154 ]
- 000%1300:35 2 35154 1
- 000%1300:53 2 35154 1
- 0D0%130i12 0 35154 D
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Diagram of the FNX-GPS frequency error which has been measured
from 12. Sept. 2000 17:33 (UTC) to 14, Sept. 2000 08:25 (UTC):
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The active GPS antenna can be mounted quickly and easily. For optimum antenna
position a free visibility to all view of directions is recommended. Then the GFS receiver
can track the best satellites required o precisely determine the geographical position and
to calculate the 1 pps clock signal.

YWhen using the active GPS antenna (BM 86810.101) an attenuation up to 20 dB of the
antenna interconnect cable is possible. The remaining signal level guarantees operation of
the FNX-GPS even under worse weather conditions. The maximum length of the antenna
cahble depends on the impedance and the attenuation. In spite of mismatch at the GFS

receiver input a 75 2 coax cable allows greater distances than 50 {2 coax cables.

Max. cable length for different types of RF coax cables:

RF coax cable 50 £2 24 T SO UROTRRT . | I | |
RG 213 e DO M
CELLFLEX CF 318" .o 100 m
RF coax cable 75 {2 LD 90 e BO M
LD 89 .. BEM
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Specifications FNX-GPS

10 MHz standard frequency OCX0; General data;
Clutput frequency: .. SNSRI || ] | o - Power supply: ............_._... extemnally wia 80-pin connecior
Clutputs (2 ¥ EFHU-EDGREE-:I + 5W 4+ 5% 210 mA
Cutput lewel: . crereneneene 1 W e 50 £ + 7.5V 4 3% 180 mA
Cutput {1 x at E-':'—FIII'I connector) e ;I?-:' ""'Eiﬁ ?j‘ijg m:'
Cutput lewel d=100Qk.. 2V ___ into 100 0 A=t v
utput level {source imped. 10 &) favs 12 T 5 (500 mA during warm-up of OCXO)
Harmonics: . R, I« =+ Operating ‘tEI'anFa1IJI‘E' T yEY L REOC
Discrets 5|:lun|:u5 eomerenecen S = B0 ABG Connector: .............. EiIII-|:| n connector; DIN 41612
535B-phase noise [1EI kHz GFFEEt:' E' 148 dBciHz Dimensions -:'-‘.I' b H x D] - 123 mmox 200 mm = 20 mm
i th-::-ste1] e 2= 136 dBolHz
Short-term stabdity |1 5.:| cE 11l Recommended max. length for antenna cables:
AQEING: oo none - mrrecte-: |;.:,- Gpg ** RF coax cable (S0 RG 58 e 20 M
Temperature effects: .............. none - corrected by GPS ™ RF coax cable -j:?l.'.‘l.ﬂ] RG 213 50 m
i S <+ 3x 10 RF coax cable (50 £ CELLFLEX CF 38" .............. 100 mi
. ¥ - RF coax cable (T3 LCD 2D B0
Time reference signal: RF coax cable (7S LCD B0 e BE M
Time fommat: e T pulsRfERR 5 lied e
PUISE W oo _ 100 ms HPpller ACoessones: x :
Aneina: -:te b GEs 183 v, @NtENna cakle, 20 om with THC-socket
_gemg. e e T BE e e seeaceens ApETELING Manual
emperaturs effecis: e NN - corrected by GPS **
Tirne acouracy: ... *-1 + 150 ns relative to UTC (typ.] Becommended accessories:
Chutput lewel: e - TTL {fan-cut 2] GPS-antenna:
COMMECION .o - BMC-socket THEE e BCTIWE, Weather-proof
. Characternistic: ... NEMISERERCE]
GPS receiver [C/A-code '-‘li T . 1 - 1 | -3
Input sensifivity: .o mreremimeeeens 2 = 134 dBm mpedance B0
Receiver acquisition: . @ channels, paralieH-tracking Operating ternperamrE' .......................... J3C _+75°C
Lock-in time to noma I:'F"EFF“J':" SO —— L Connector ... ooeeeeeeeeeeeeeeeeeeeeee . TNC-s0CKRE
after break-down -:Fupemtmn
Input impedance: ..o CEDL Cable for GP%-antenna:
ANLENNG CONMECion e, 5'3““9[ S FLI-R-SMT =0 = =SSO ¥
L Cable length: .o B0 M
Manitoring and remote-control: CONRBCION .o eeecememeeeenaneeee TG
Accessible data:
GPS receiver status data, number of awailable and Ordering information:
tracked sateles, tme and date (UTC). gecgraphical Freguency Standard FNX-GPS ... BN 38810.000
position. GPS5-data validiunvalid, ident-number and S/N GPS-antenna ............ — - YRR L
of tracked satellites, time error of the 1 pps clock signal, Cabie for GPS-antenna .................. BN 38212115
frequency ermor of FMX-GFE, present position of the DFA
COMNVErEr.
Data format- . - ASCI . e y :
: *  typical specificalion of the 10 MHz signal at the &0-pin
Interface: .. HS 232 an::l RS 485 Sl
** internal OCXD unlocked to GPS 1h-:r|d-:|-1.rer-n1|:|dl;9]:
Apeing (after 30 days contin. aperation): =+£2x 1':"1_ Iday
=+3x 1'.'.'l-°.‘5.|Ear
Temperature stab¥ty (+ 5°C . +85°C) ... <+ 3x10
Tirme ermor afier 24 hours unlocked operation: ... 28 ps
[constant emeronmenta’ conditions )
Tirme rror (At =5 *C for 1 howr): oo 2 1.8 ps {typ.)
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