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4. F18aLBUARMANEMUTIANIZASL]

YANATNAFOUNIHAINTEUUUITAMSUAIWEY TSC-1 37uu 1 4n Uimaulﬂma
_qeeslfilndaaanafion GPS Shuaw 1 By -
- 299sVRdeUsEULLATEN B S1uau 1 Bu
swazdunavhly
Wursasneaeusruuinitivunniiies TSC-1 lnenisdtassmdygianniiion GPS arugn1unisal
\nAeufivesnifiey TSC-1 ﬁﬂ’amqq 500-600 Alaluns WUU Sun-Synchronous Low-Earth
IUazIBUARMENYZIANIENILNALA
4.1, 2sividndaanifiey GPS sauau 1 3u fiswesduslitesnindeluil
4.1.1. 2995 fdadugnundfien GPS fesaunsndnassdypiunniiisuls GPS L1 $1uiusgntes
12 Hosdygyed
4.1.2 2993vadeuansolivaaey GPS fifmmsuumuiion Tnsfinnsvesygnldnuetregnsiosnn
International Traffic in Arms Regulations (ITAR) \Wuetstios
4.1.3.5v9UrD3dYeyN8d GPS

4.1.3.1. NMIMUANTEAUVBIT I GPS g +15 dB w3aRnn

oo

LA )

4.1.3.2. MIMUANTEAUTDIFYQYI0M GPS esgn -40 dB 38NN

4.1.3.3. pruudugnduysalvesszAuvesdoyeyint GPS £0.5 dB w3ehnin

4.1.3.4. pugdeussmininsvaassieiios £0.1 dB wieRnd
4.1.4.pudlun13saesdyeyies 1000Hz W3efn
4.1.5.AnuEnsanMssiasinsindeuiivesnnifies

4.1.5.1. M35 EUANS £110,000 LWASABIUT U30ANIN

4.1.5.2. AALSIFURNS +£185,000 LUATHOIUIN2 K38ANIT

4.1.5.3. AusduRMS TR YRl £870,000 wRsABAIWNT3 SN

4.1.5.4. §R5INMINYU UINAI1 55TT LSiRgusaIundl wiedndn \
4.1.6. AUYNABIVBITYEY IR GPS

4.1.6.1. MNGNFEITRIeYRy10d GPS Pseudorange 0.3 mm RMS #58#ini

4.1.6.2. Pugnsiesuesdyeynd 1PPS tosnin 2 ns 8RNI

) ~x
(aq%a)}\_w}_}_‘{___%:_,_Uszmumsmms (as¥o) ‘6 ‘;{W AIIUNIT (@sde)__. (V)) ____________ AIIUATT
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4.1.6.3. funasiudnrudniegluring 10.00MHz fiflnnunmuvesdayaiased + 5 x 10-10
30NN
4.1.7. szeznaildlunissiass laddesndn 168 $alus seanunisal wiennin
4.1.8.Aua1tmMedyey1ed 4 Jadiundl wiednan
4.1.9.mmin61v'\1ﬂ'wmswﬂaa‘umsaﬁ'waaaﬁzytyﬁmlﬁﬁaﬁ
4.1.9.1. ansanmun sUuuunsiudygiaaieeinials (Antenna Pattern)
4.1.9.2. ansassaimuadaunisel (Scenario) I
4.1.9.3. AWNTOLAAHARANINATLTIEY (GROUND TRACK) Lieuanssuviuasfienisnisinaoud
Tnsuusaniuzle 3 annuy Ao Masdassdygn, llaunsasiaesdynyin, livinn1sdass
dyyreu TR
4.1.9.4. A1TOUAAINAAIS ILNUVDUAS DITUTDT ”z:yﬂyﬁmmaLﬁauﬁgmﬁamﬁwﬁ

a a

4.1.9.5. mahsmammaam%‘amﬁﬁLmﬂaﬁgﬂﬁ?ﬂaaa luguuu avfign a993gn ARG
uazluguuuu ECEF

4.1.9.6. mmsmmmmmﬁaLLazvhmwmcv’hmeﬁgﬂﬁi’ﬁaaa

4.1.9.7. annInsuusERundsnuvedanadisnassld (Power Adjustment)

4.1.9.8. finsmuaninarnseiudyaafisnass (Power Levels Graph)

4.1.9.9. annsauaneyadya iy GPS Waa2eTisnaes Tuguuuunisng

4.1.9.10. furunawiinanssiuviaesnfios (Sky Plot)

4.1.9.11.  @nnsalanmanIsuiuAauYeIn1sdnass Tuguuuudeanuszuu (System Messages)
sl Hardware, Error, Information, Debug, Warning Waz@esiin1suusdvieminuusas
Uszlavlvidaiau wsemnin

4.1.10. S1nurenieusonoufiames
4.1.10.1.  USB duauliitesnin 4 9eq
4.1.10.2.  Ethernet 31uulidesnii 2 ¥o4

[

4.1.10.3.  ¥esdygreyn w DVI Swuliivesnin 1 veq

4.1.11. 29slinuiiadygruniiivy GPS Miauesaslasuuingngiu ISO/IEC 17025 wsemnanlaubu

LBNANTSUTDINLNITBINS DUEULEUDSIAN

(aave) il 9‘~ Us¥s1UNIIUNS (ase)____. S&\;{\"{ ________ NITUANT (aa%a)______.Mj. ___________ NITUANT
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4.2.

4.3.

aa v a

2993NAABUTFUUENARE19BS S1uau 1 ge TseanBenlidesninfeluil
4.2.1.upsavndaudyead GPS
4.2.1.1. @111505995UsTUvEmMemsaisdlavateseuulaun GPS, GLONASS, Galileo, BeiDou,
QZSS, NaviC, SBAS %#395n11
4.2.1.2. gnsnsesiuuvasinefiuswulning 3.3 Toad
4.2.1.3. gnsaswensuvieildtiosndn 100 Hz w3efini
4.2.1.4. dwiingUnsallsiiAu 31 nfu wiesnin
4.2.1.5. fnnuusiugvestaaian (Time Accuracy) 7i 20 ns RMS w3afinin
4.2.1.6. frnuusiuglunsdunannuda (Velocity Accuracy) fitfesndn 0.03 m/s RMS
4.2.1.7. @n305093U port #0813 WUU LVCMOS, CAN Bus, USB 2.0 I¢ 3efinin
4.2.2 upinidousenoufiames

4.2.2.1. fiputaunauasaned@ay GPS fail

4.2.2.1.1. il Connector 42 Pin ludaanin 1 99
4.22.1.2. 3l Connector 24 Pin laitaenin 1 989
4.2.2.1.3. 3l Connector 20 Pin litaanin 1 989

4.2.2.2. fivosdeansdstayansil

4.2.2.2.1. Yosdnyey1ad COM Port dnuwau litlesnin 5 9e9
4.2.2.2.2. Yo3dugyiu CAN Port 91uau lddesnin 2 99
4.2.2.2.3. Yosdugyu USB 91uau lidesnan 2 9e9
4.2.2.2.4. Yosdnyeyad Ethernet Liitpanan 1 veq

A7}

=

4.2.2.3. aqunsaleusiefunisstuindmniunisuen (External Oscillator) ¥aufinaud 5 MHz
4 10 MHz AusunIunely 50 Ohm
6,22.8,1, WU 119U 2 Fed
4.2.2.3.2. WUUY18N TIUIU 2 Y89
4.2.2.4. 3l LED uamsaro un1sadvinau
4.2.2.5. fudmuizunisvialyl (Reset Button)
4.2.2.6. fgednangdmiusesiuiiuein
4.2.2.7. fidudonnnsvineu (Slide Switch) dwsusesiunisvinuvesueialuvainvaiygu
4.2.2.8. sosfunnasinendanudaus 9 VDC f1 36 VDC
foudeiausrsdesimisuavidunqudnuananzvesnitinisdaealin S1uau 1 40 aue oy
wukanmdenvasianegnadiumanisauiviesu sWatan Ussnananinefosannsnduiudoyald

DYLNTNAY
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10.

11.

12.

13.

ANUALIaTEINaU

Avuadsauianniely 180 Ju dudnaniuasunuludygn
BANLNAUAN lUNTTRATUNARLRDNTBLEUD

LNEUTISIAN

R UIUU TN

Aeluresduuseunas 2,000,000.00 U (@8981UUNOIL)

IINULASNITINRY
fFoazdefuAndseaiiofuslfdwevdmesnsuubsuiesnudyg wovdtelisuueudestilae
ATUOIULAD
9n91AUSU
funpazdostrsyAnsuliuigteitunefulusniiesar 0.20 vesmandsesiisslilifuioy
ﬁuﬁ’mmn*?uﬂsuﬁ’mummuaﬂyzywuﬁﬁuﬁﬁmaléfﬁﬁwaamaiauau‘lﬁuﬁ;ﬁmugﬂﬁmmuﬁaumu Aty
N1SNMUATEEZIIATTUUTEAUANTEIFAUNNIDY
Qﬂwamﬂaa%’vﬂizﬁummﬁﬁ;munw's'aqvﬁa%’m%’awaa?iwmmmﬁigcyﬂi@unm 19 ﬁ'uﬁ’mmni’uﬁé’%alﬁ%’u
uau?ilwaaﬁv'wmlﬂmUnﬂéfaaﬂiuﬁaumuﬁmm IneULLADITANTTOUUYY w%'aur’ﬂ*u‘lﬁaq’luamwm%’
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dnudidenau
A0UWITEANTIFNAATUAITIA (DIANITUMITL)
260 vy 4 FruaneuLm BnewlTy Janiadedlus 50180
irguiisuRinvau -
1A53IN1901AANTINLDDINALNEY @01TUITIATIANARSUITIR (DIANTTUNITL)
aanufiAndeiavensudayatiaAy

duau NaIYY MU NaIRTB(TSC)
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4. 5UAZIUARMANEAZIANIZANL

a

299589duNINY (RF) 9713U 1 Ju Usenaulume

A7 3

] [J [ [ [J

4.1. HvesdYeINIAET 91U 4 09 e TOIFYYIUNIATU 1L 4 1D UIBANIN

a 3 A

4.2. §1939M19ANUDRALAINY 100 MHz #9098 tUau1un3aAN7N

3 LAV}

a 1%

4.3. annsanmuafdyIuIng fAregensuas GNU Radio Ia v3efnin

4.4, AnWLYBINIAGEY (Transmitter)

4.5. sessunsidauluguanuiivng 10 MHz 89 6 GHz wiefinin

4.6. Afdsdsdeyyrueanasga (Maximum output power) liitipendn 12 dBm

4.7. fieausilumsiBeudoyeyiaves Digital-to-analog converter (DAC) gega 120 MS/s i3efnn

4.8. fiMuazldunve Digital-to-analog converter (DAC) AU 14 bit #39ANTN

4.9. dnYuLUBINIATU (Receiver)

4.10. sosunisléanlugiuanudivas 10 MHz 8 6 GHz W3efnin

4.11. ¥ Noise figure g3 7.5 dB w39ANIN

4.12. anudalunisenudyayiuues Analog-to-digital converter (ADC) @3gn 120 MS/s #3fn3n

4.13. ANazlduADe Analog-to-digital converter (ADC) Winfiu 16 bit #3afnN

4.14. fmheUsvanana $1uau 2 unu (2 cores) warlauidygauniniiugiulides 800 MHz wie
finan

4.15. fiIniindnanmelulad FPGA $1uau 1 /M wieannnin

4.16. awnsavieuldlugugamall 0 fis 50 ssmiealda wianinenin

o a

4.17. foudeiauevzdonvhsuayiBennmuinvurianizvenasdidygining (RF) dwiu 1 Judiaue

Tnsuuuuanmasnvesianetadunisnisaudvesu swadan Usswaguanlaedesannsofuauteya
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4. 18aBYARMANYUTIANIZANL]

v v v a

YArinTedneain 91uiu 1 ¥m 91w 1 9a Useneuluse
4.1. vIawia Rectangular PIPS 97u7u 1 %2
4.1.1. ufinsyneuaesia¥a 50 x 50 mm
4.1.2.9%uf junction 59 50.1 x 50.1 mm
4.1.3.9UNUBY chip 52 x 52 mm
4.1.4.suesallu Epoxy board
4.1.5.U93A9UM 57 X 62 mm

4.1.6 fudouseidu SIL
4.1.7.A773mu1 Chip : 500 Lm

4.1.8.mM"uaNYBY Depletion : cﬁ;ﬁqm 485 Um uaegsegn 515 Lm
4.1.9.\%ousefla junction wagzils ohmic #me wire bonding
4.1.10. AMUAUIVBINLIIFNG junction < 50 nm

4.1.11. AMNNRUIVDINLIATG ohmic < 1500 nm

4.1.12. AUl strip 530 pF

4.1.13. Voltage 714471 80-150 Volts

4.1.14. nszuadoundusie strip 7 20 oC 200-750 NA

4.1.15. &eyaurausuniunelniy 30-35 KeV

4.1.16. Alpha resolution 35-40 KeV

4.2. Wrinwia Double Sided Strip 971uU 5 %2
4.2.1. fufinsviaurewia¥a 60 x 60 mm
4.2.2.9UMU84 chip 63.5 x 63.5 mm
4.2.3.fvesadu epoxy board
4.2.4.U9509U9 110 x 110 mm
4.2.5 §udeuseidu DIL (double in line)

4.2.6.577u strip B4 junction: 60 uagkls ohmic: 60 mm

Yowh e T
(aq%a)}\‘”‘”‘ 9\’ Us5¥51UNITUNT (a3%0) W ______ ASIUNT @wo). .\ A N33UNT

(WewaAns du1n) (wedguul Wounys) (WBs1IU FUNT)




4.2.7.Strip pitch AR junction: 1 mm wawils ohmic: 1 mm
4.2.8.A2148M strip il junction: 60 mm wazils ohmic: 60 mm
4.2.9.a27U%uUN chip: 300 um

4.2.10. AuENUeY depletion: G‘i’wqm 285 um wavgem 315 um
4.2.11. Woussils junction wawils ohmic $e wire bonding
4.2.12. APUAUIVBIAUIFIN junction < 1500 nm

4.2.13. AUAUIVBINTIFN ohmic < 1500 nm

4.2.14. AuRLNAN strip 30 pF

4.2.15. Voltage ¢ 60-90 Volts

4.2.16. nsvuadoundusio strip 7 20°C 25-150 nA
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