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4. SIUAZIDUAAUANHUIANIZANL

I
mmqasmaaumswsumswummamsum’zmsm TSC-1 97u3u 1 g ‘U'i-;ﬂ'é]‘UlU@'JEJ

- 29esloiiladayauanadion GPS S1uaw 1 3y -
- 29 IVIAERUTTULULARE98 $huu 1 Tu
swazidunvily
Wursasvegeusruuihituuaniiion TSC-1 Tnegnsdassadyeiuniiiiss GPS auaniunisal
\wApuTiveInTien TSC-1 #imnuga 500-600 Alalns LU Sun-Synchronous Low-Earth
IavdyAANENYZIRNIELYALR
a.1. 29stvidindaanrifiey GPS 1w 1 3u fseasiBunliteanindamelui
4.1.1.29935WnMlledyeanniiisn GPS desanunsadnassdygianiiisnls GPS L1 s1uiueteties
12 Yosdnygyad
4.1.22095a@euansalinaaey GPS indeuunnaifien Tnsfinsvesygnldnuetgniosann
International Traffic in Arms Regulations (ITAR) {ueenaiiae
4.1.3.58AUvDIF Y104 GPS
4.1.3.1. MIMUANTEIUVRITYY I GPS gean +15 dB v3efnin
4.1.3.2. MIMUANTEAUYDIFQYI0M GPS Woran -40 dB w3afnIn
4.1.3.3. pnuusiugnduysalveseruresdoyeyins GPS 0.5 dB w3efni
4.1.3.4. prruddousswinanvaaesieliies £0.1 dB wdeRnin
4.1.4. audlunssraesdeyeins 1000Hz wieRndn
4.1.5.AMuaN30N5IaeInsIndeuiivesn e
4.1.5.1. AU5IEUWS 110,000 WUASABIUNT #IBANI
4.1.5.2. MULSIEUNNS +£185,000 LUATHDIUNNZ2 UIBANI
4.1.5.3. s aduRmsAAgI oy £870,000 WASAIUNTI3 wIBfnI
4.1.5.4. SRTIN1TVIYU UINNT1 55T LsiReumeIuIi viennan \
4.1.6. AUYNADIVDIFRYY U GPS
4.1.6.1. MUYNFBIVDFTYY 104 GPS Pseudorange 0.3 mm RMS #38fnin

4.1.6.2. AUNFRIVRITYEYIRU 1PPS tiaendn 2 ns 30ANN
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4.1.6.3. funasrudnanuinielusuin 10.00MHz fifenunmuvesdygiuseu + 5 x 10-10
N30ANI
4.1.7.svvzafldlunssass Lidesndn 168 $alus deanunisal wiedn
4.1.8. mua1t mMedryeyad 4 Hadiundl wiednin
4.1.9. ansossennsnngeunssaesdayaaldsed
4.1.9.1. anansoafimun JULuUNsSudyeiiatueIniele (Antenna Pattern)
4.1.9.2. @nsosaansvundaunisal (Scenario) 1
4.1.9.3. @NANIOLANIHARAMUAITIB (GROUND TRACK) iiauanssumnisuasfirmianisindeud
Tnguusaniuzle 3 annuy Ao Masdeesdygia, bianansasiassdyin, laivinnissiass
dygad 3eRnIN
4.1.9.4. ANITOUARIHNARIS LMD AT BITUTOS ”tyzyﬁium'aLﬁﬂuﬁgﬂﬁwamﬁwlﬁ
4.1.9.5. ’mmmLLamsﬁaazLSﬂmﬁﬂLmﬂaﬁgmﬁam luguuuu azign asdgn AIANEN
wazluguuuu ECEF
4.1.9.6. mmsauammmﬁaLLazvhmwaasﬁ']LLqu‘ﬁQmiwaaq
4.1.9.7. ansnsnsUsuseiundsnuvesdygiadisnassls (Power Adjustment)
4.1.9.8. finsmuanmarsyiudgaaiisiass (Power Levels Graph)
4.1.9.9. ansaudnsdoyadyunmifion GPS uwrazmafidnans Tuguuuunss
4.1.9.10.  fununamiiuanssunsresnifies (Sky Plot)
4.1.9.11. @ NTOLEAINANITLINADUVDINTINGD 'lugﬂuuu%’ammswu (System Messages)
sail Hardware, Error, Information, Debug, Warning Wagsasiinsiusdveninuunay
Uszanligalau w3eanIn
4.1.10. Smnuvendeudonsuiunes
4.1.10.1.  USB sruuliitesnin 4 o9
4.1.10.2. Ethernet 3nuiulaitesnin 2 909
4.1.10.3.  Yesdygrgyniw DVI Sunuliitesnin 1 veq
4.1.11. 2asWirdadygraumadfion GPS Mauadesléuninigiu ISO/IEC 17025 wiefninlasdu
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v a °

4.2. 1993MAEBUTEUUENATENNE o 1 4 TswazBualitiesninereludl
4.2.1.up5avIAdRUAQ I GPS
4.2.1.1. aun3nsesiussuvivmemeanaiisulavatsseuulaun GPS, GLONASS, Galileo, BeiDou,
QZSS, NavIC, SBAS #386n11
4.2.1.2. @131305095UuaT e fiuswulnid 3.3 Taas
4.2.1.3. awnsadwansiuviadilidesnin 100 Hz wieRnan
4.2.1.4. dwingunsailaiiiu 31 n3u wiesni
4.2.1.5. $Anuuiug1vestiaian (Time Accuracy) 71 20 ns RMS #3emnan
4.2.1.6. fienuusiuglunisfnaninmds (Velocity Accuracy) fivfesndn 0.03 m/s RMS
4.2.1.7. @131505895U port #9815 WUU LVCMOS, CAN Bus, USB 2.0 I w3ednin
4.2.2. upSadousionouiames

IS P 1 (4 [ g =‘ll
4.2.2.1. DL 1BUNBUDIANAGDU GPS niu

4.2.2.1.1. il Connector 42 Pin ludaenin 1 9o
4.2.2.1.2. 3l Connector 24 Pin lsitiaenin 1 ¥e9
4.2.2.1.3. 3l Connector 20 Pin litaeinin 1 994

a1 A 1 L4 e dv
4.2.2.2. HYDIFDAIFNVDYANIU

4.2.2.2.1. Yo3dnygyu COM Port 91uau litiesnin 5 9eq
43322 Yo3deyey1au CAN Port 911U luideenin 2 ves
4.2.2.2.3. Yosdygu USB 91uru Litesnin 2 o9
4.2.2.2.4. Yo3dygreu Ethernet laidoanin 1 9e9

4.2.2.3. ansadeusiefuinissiuiindanunisuen (External Oscillator) ¥aufiannud 5 MHz
4 10 MHz Ausuntungly 50 Ohm
4.2.2.3.1. WUUUET 979U 2 989
4.2.23.2, WUUY18BN U 2 Y83
4.2.2.4. 51w LED uansan1unisalvinau
4.2.2.5. fWudmsuisunisviendduel (Reset Button)
4.2.2.6. Iyndnangdmiusesiuiiuein
4.2.2.7. fdadannisvinau (Slide Switch) dmisusesiunisvitnuvesueialuvainvaneiu
0.2.2.8. 5095 UUMAIT NSRS 9 VDC 3 36 VDC
4.3, fudaiausazdesinviineariBunaudnuusianzueaiinddeeaiin $1uau 1 ga Aeus oy
wuuwanmdenvasianegradunanisnuiviesu siiatan Usemeinanlaesesanansodududeyals
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4. FIUAZIDUARUANEULIANIZAN

a

2995d9dueunaiveg (RF) 977U 1 3u Usenauluse

E 7] ]

o ] [J [ o o

4.1. YodeygyInIngs 91UIU 4 199 Lay TedyIun1AsuU 31U 4 Yoe wseRnIn

o

d a

4.2. §92391119PNUDAAUANY 100 MHz Ra%eIdaueunaunsofnIn

[} [ 7]

a 1 9

4.3. @T0NUUARAUYIINE MegenAwls GNU Radio ¢ #3efnin

4.4. aNWULVDINIAGAS (Transmitter)

4.5. ses3unsidaulugiuanudens 10 MHz 81 6 GHz w3efini

4.6. dAfdsdsdryyraueangsgn (Maximum output power) Litfeunin 12 dBm

4.7. fimmidilun1sifeudygrnves Digital-to-analog converter (DAC) ged@ 120 MS/s #3aRna

4.8. fimuarideave Digital-to-analog converter (DAC) Winffu 14 bit #38fnan

4.9. dnwurUINIATU (Receiver)

4.10. see¥umsldenlugiumiuivas 10 MHz 83 6 GHz wSedn

4.11. il Noise figure gean 7.5 dB n30fN

4.12. maudilunsemudyy e Analog-to-digital converter (ADC) gega 120 MS/s #5ofnin

4.13. AUATIEEAUDY Analog-to-digital converter (ADC) Winfiu 16 bit #38fnn

4.14. $iviigUszanana 37U 2 wnu (2 cores) LLazﬁmmL%’aﬁzyapmmﬁmﬁugmﬁﬁaa 800 MHz %3©
AN

4.15. fiIniindnanmelulad FPGA s1uau 1 fh wiewannin

4.16. anunsavineulelugugamall 0 fiv 50 ssrwaldiss vseninendn

o a

4.17. foudeiausvvsiowinvisivazidunnmdnvuianizvenwsdeduniaing (RF) 31w 1 Juillaue
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4. F10ATIPYAAUANTULLANIZAIL

v v w a

YMIInssdneaiin 91U 1 ¥m 311U 1 e Useneulume
4.1. ¥Inwlia Rectangular PIPS d7u3u 1 %
4.1.1.fufinsvhauwesiaia 50 x 50 mm
4.1.2.9u7 junction 91 50.1 x 50.1 mm
4.1.3.9UNRMUDN chip 52 x 52 mm
4.1.4.82vu035n8u Epoxy board
4.1.5.U850UUA 57 X 62 mm

4.1.6.5dousioidu SIL
4.1.7.a37u91u1 Chip : 500 Um

4.1.8.AmENYB3 Depletion : fgm 485 Lm Wazgeam 515 Lm
4.1.9.\3eusieils junction wazila ohmic #e wire bonding
4.1.10. AMUVUIVBINLIANY junction < 50 nm

4.1.11. AMUNUIVBINYIFN ohmic < 1500 nm

4.1.12. auRLNAn strip 530 pF

4.1.13. Voltage #ilda1u 80-150 Volts

4.1.16. nszuadounduse strip 7 20 oC 200-750 nA

4.1.15. dygurasunaumalnin 30-35 KeV

4.1.16. Alpha resolution 35-40 KeV

4.2. ¥3nviin Double Sided Strip 311U 5 ¥
4.2.1. #ufinsvheuresia¥a 60 x 60 mm
4.2.2.9u19U84 chip 63.5 x 63.5 mm
4.2.3 shueialu epoxy board
4.2.4.U85avUIA 110 x 110 mm
4.2.5 5 Feuseidu DIL (double in line)

4.2.6.37u7u strip B9 junction: 60 wazils ohmic: 60 mm
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4.2.7.Strip pitch il junction: 1 mm wazls ohmic: 1 mm
4.2.8.A37U817 strip il junction: 60 mm wazila ohmic: 60 mm
4.2.9.a77u%uN chip: 300 um

4.2.10. M1udNveY depletion: e?wqm 285 pum uazgeEn 315 um
4.2.11. Feusietls junction wavils ohmic e wire bonding
4.2.12. ANUAUIVBINLIAG junction < 1500 nm

4.2.13. MUNUIVBINIAIE ohmic < 1500 nm

4.2.14. AMURLNTA strip 30 pF

4.2.15. Voltage Aldau 60-90 Volts

4.2.16. nszuadioundusie strip 71 20°C 25-150 nA

4.2.17. nszuasINTl 20°C gegm 1500-2000 nA

4.2.18. deyyreusuniunalninge strip 6-9 KeV
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4.1.1.ymheUszanananan Cortex-M7, A5WNRNIGeEn 400 wnzidsnd(Und 200 wnzidsnd)

4.1.2mhemnudndntadeedu Lidesnitvsewiiu 1 wnglud

4.1.3 mhemudunay Lidesnivsewiiu 2 wnglud

4.1.4 mbeausndnddlesdy wuumeslsdidnvsn vuabitesnimiewiniu 512 Alalus $1uau 2
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4.1.5.MheAuTIn18uen LuU NOR uay vualivesniwsewindu 256 wnglus

4.1.6.58393U microSD card Wideunimvzawindu 32 Anvlud

4.1.7 sesfunmsideusiaidume s indauusdmanlui

4.1.8 sesfumsideusafuwefinAfianauazmnaniudagy

4.1.9. s9s5umaifeusiesruumuUALFsauLLimAnlIh

4.1.10. s0s5umsiTeusie CAN, SPI, 12C, UART/USART

4.1.11. ses¥unsi¥eusie PWM, GPIO

4.1.12. sesfunsiousia USB

4.1.13. se3umsdeansriulusinaea CSP
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