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RS232 BARILRIRIIOESES 1 7(CRS232 LNUESEHEHNLFT ., RS232 ESFEETSHIEESNTWBOT. baud
rate ZE&¥E I INEIIHDEE Ao

SRR IERIRIIDESES 3 DA NZTIIIUSSELTRIRLET . AT3>
DIGI HAR(IERIRIIOESES 2 (DIGO)(CTSIIUEB 2 HENET,
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LabSat 3 OAAZEDOILIRIRIINS, CAN Bus, RS232, TZAHIABNEVTARL IMES(CPIEATBIENTEFT . BIFED RLACS202 ZfEZ(E I-F-DFX
N 2FT INOEBEHGNSRRDET . EVE BT (CRDEFTS,

CAN2_L
CAN2_H
CANT_L
CAN1_H
DiGl

B B
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RS232 Tx ==t DIGO
RS232Rx —» 1PPS
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Reserved
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Number | Name /O | Function

1 1PPS o Signal from Internal GNSS monitor. Becomes active when monitor is locked.
2 DIGO (0] User digital output

3 DIGI | User digital input

4 -

5 -

6 -

7 -

8 -

9 -

10 CAN 1H 1/0 CAN Bus High Channel 1

1 CAN1L 1/0 CAN Bus Low Channel 1

12 CAN2H 1/0 CAN Bus High Channel 2

13 CAN 2 L 1/0 CAN Bus Low Channel 2

14 12C SDA 110 12C Bus Data — Reserved for future use

15 12C SCL 1/0 12C Bus Clock — Reserved for future use

16 12C VCC 1/0 12C Bus voltage level — Reserved for future use
17 RS232 Tx o RS232 data output. NMEA Data from GNSS monitor or User RS232 data if enabled
18 RS232 Rx | User RS232 data which is recorded if RS232 is enabled in Digital configuration menu
Number Name /0 | Function

19 Ground o Ground Connection

20 Ground o Ground Connection

21 Ground o Ground Connection

22

23

24

25

26

27

28 100 1/0 Reserved

29 10_1 1/0 Reserved

30 10_2 110 Reserved

31 10_3 1/0 Reserved

32

33 Ground o Ground Connection

34 Ground o Ground Connection

35 Power (0] Connected to input power — Max 250mA

36 Power o Connected to input power — Max 250mA

RACELOGIC
e K‘k -]%‘r{fﬁ.‘
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CAN Bus

CAN Bus OEiFBE A (CWHIGLTLVS LabSat 3 7L TlE. CAN 5% GNSS (5 ¢LEHAL TR &% 9, LabSat3 (C(E. 2 DD¥IZUZ CAN Bus 4249 —J1—ZN
fEH>TUVEY ., LabSat 3 OFvRIVEEATSIVICEDFIN, LabSat 3 (F2 DDIMIZURE CAN Bus ZEBFCIEHECT AL TEET .

IR

&
[—=]

LabSat 3 ® CAN Bus 1>5—J1—Al&. BAERF(C(HEFGRUES1> LICH29MEB CAN
Bus B{E%ZHEELET.

LabSat3 & CAN But 1>4—JI1—ANEULSGEESNTLREL,
CAN ESDOEENMEETH. BFELBEZ5| SRRV EERIRIE CTERITZE(L.
CERICRZADOEFELERDFT,

Racelogic (&. LabSat 1 CAN Bus 1 >4 —J1—ZADFERAICL O TRRIBIBEPLEEREIC
LT, EEZEVEEA.

AIFED RLACS202 Zf#5&, CAN Bus [CEZHEH TEF I, RLACS202 (Z(d. CAN Bus O 120Q4&imiEH12 B/ BACEIDBEZ 2 5v > N-EMmD>TVET,
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CAN &A=
Labsat 3 (Cld CAN EB%ECEI 35550 2 @0HNE 9., €0%EE MENU -> SETUP -> CAN -> RECODE TYPE CZEOJgETY,

DIGITIZE

DIGITIZE E—RT(Z Labsat3 (Z5THIUTz CAN Bus 9 2ERKEDFET SHIIALTBD T, baud rate 255 E I IMNE(ETHDEE A

CAN EB50ANB%ZELTRSINT —INBEINSEE(L. LabSat (& CAN BEIT NPT —HII5—2SHTEDFFBIRLFE T, 208, BEH (L LabSat ® CAN 1>49—J1
—Al¥EHiSN=Athd CAN E21—-)LbE CAN BEDOIRENEFRT . CAN BEIIIYVIILFTDTHDICTIEEESL,

LOG FILE

LOG FILE €E—RTI(& Labsat3 OFIEES DseExE(FBI(C, YL5RF.txt D CAN Bus FDEEEI7 I ERKULET .

HREN LOG FILE (C(& Labsat3 MEEERUz CAN T—A¢ A ESNBFRIZEEFRUET . Labsat3 ZNSBASEREE(E. ADSNRFRICGET SE. Labsat3 (357!
ESEHHUZERANSDISEESEZIITHEHIHT CAN F—9ZXELET .. NUED CAN Bus OEEIS—%ZB5L\TVWET . £/c. LOG FILE E—RTIFEEERITS
CAN Bus OM—L —P2EK 2 FroRIVETHEL. seixBEITDIENTIEETT,

Labsat3 OEEEFRIT7IUZAT D txt T74/ILAZNT CAN Bus H'ie#raNE 9.,

Labsat3 5N:00323502
DATE:12/06/2014
TIME:13:07

CAN1: 500.00K

CANZ: 500.00K

GNSS: GPS, GLO

CHAN, TIME, ID, DLC, DATA

2 0. 060 J60 8 0B 70 C8 35 44 60 80 A3
0.060 4200 8 B 46 02 84 01 00 3E 1D

2 0. 062 620 8 0D 24 02 1B 81 VE 37 02

1 0.063 428 7 00 BE 00 00 37 00 20

2 0. 064 200 7 01 Fb 01 E2 02 00 00

-CHAN - Z%7EU CAN Bus OFv>x)% 1, 2 TRRLFT.
-TIME - CAN Bus ZE2#RUILBFIZRUE T,

-ID - 28Uz CAN Bus @ ID #x&RUZY,

-DLC - E2#%UJz CAN Bus OF—41-REZERUFI.
-DATA -52£&UJz CAN Bus D7 —9RNETY .
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CAN 285 H%
Labsat3 [C CAN ZEeiRka B3z YERIRIF(RLACS202) ZHALET
YLERIRIANC 2 Fr>o#IL0'CAN HIGH' XU ‘CAN LOW' DifFHHAD T, seixdtE3 CAN Bus DI NIEGLET .

LabSat L3RRI 4
RLACS202

Labsat3 Zi#c&iL. MENU -> SETUP -> CAN -> RECODE TYPE (C#3&)L CAN O #Fk A RZRELF T,

CAN OEER ARG BAEROIRNL TE- RIRADET, LabSat3 & CAN 73 51/ -DHTBEI %SG 'DIGITIZEE—R HUL(E'LOG FILEE—FIFIAETEFT.
LXOHD CAN J—RHEEND TS CAN DF1>(C LabSat3 Z21&HiL T A I 315E(E. #49'LOG FILEE—RIGEEL THSERERL TIEEL,

'LOG FILE'(GRTEUHE. 5LEKT 5 CAN OM—L — MR TEI D ENHDF T . R—L —MIFE#HTT 5 CAN S1>DOM—L — hreRIUBISEREL TSV, MBS TE S
B¢ CAN BE[FIS-LTLEVET . FI2. ‘Silent Record’([CFIv)2 ANSL. LR Labsat3 (JIGEES (ACK) Z1E$HT. CAN OELEFRZITVET .

YEERIRDACIE 1208RIFRIRAD S ) —MENDOTVET . ###t9 5 CAN-Bus DIEARICEDE T, BO/ELEUIDERITIZE,
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CAN BE A%
Labsat3 T CAN ZB42E3/8(clE, s8ExUIz CAN Bus ([CHIGUIETFY>RIUC CAN I1 > %3855 UE T,
T CAN-Bus
B
| =
l_i LabSat #E3EIRD 45

RLACS202

HLARIRIAICIE, 120Q #IFHEFIO v > )N-DMEhoTWET,  ##9 D CAN-Bus DALERICEDE T, BUELZYIDE I TIZEW, 20T —XT. BARFI(F 120048
UKL I ETY,

Ffz. LabSat EZDA > —-J1—ANELGRESNTVSIED, CAN ESOEENMEETH, BHECBEEZSISHISBVLEMIRN THILZENMD THS. BAEZITOTH
(AN

LOG FILE E—RTEERUIBE. CAN DIGEES(ACK) ZRELLF T, IWEEBZIXETEILDTES/—R2EOTLBINEIH HENUHHESRL TZE L,
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TIINALSH

LabSat (CHEGENAHBRNSAN> Me iRtk 2128, LabSat3 OAMKEHEDILERIRIICT SHAINANERIMEDO>TVET . TZHILATRBINENSERK 12V ES5%
ABDUBMER 2.5V TF . TZHILESIE 5V THEALFET . TSI AN OEFRZEINCT BIC(E MENU -> SETUP -> DIGITAL -> CH1 OIEISEIRL. YARMYS
Digi OFIYIN—V%fFFET COLIITEREI L. SLERH(S. LabSat3 (& DIGIHLRIRIIDE>ES 3 )DIRREZECERL. BLER(E DIGOFLRIRIIDESEHS 2)
(CTSAIUESZHEALET .

AT 23> DR
Unit Part Number
LABSAT 3 UNIT
LABSAT 3 CARRY CASE (RLLS03-1RP & RLLS03-2RP only) RLACS197
LABSAT SCENARIO 500 GB HARD DISK DRIVE (RLLS03 -2P & RLLS03-2RP only) LSO03HDD
VBOX MAINS ADAPTER RLVBACS020
32GB SDHC Card RLACS199
USB 3 SD Card reader RLACS204
LEMO 2 WAY TO 12V CIGAR LIGHTER LEAD - 2M RLCABO10L
GNSS QUAD CONSTELLATION MAGNETIC MOUNT ANTENNA (RLLS03-1RP & RLLS03-2RP only) RLACS198
SMA-SMA CABLE - 1M RLCABO071-1
SMA PLUG TO MCX PLUG CABLE — 1M RLCAB082-1
SMA PLUG TO MMCX PLUG CABLE — 1M RLCAB083-1
SMA PLUG TO TNC PLUG CABLE - 1M RLCAB084-1
LABSAT 3 BATTERY (Not supplied with RLLS03-1P) RLACS201
LABSAT 3 EXPANSION CONNECTOR ADAPTER (RLLS03 -2P & RLLS03-2RP only) RLACS202
LABSAT 3 MANUAL LSO3MAN
LABSAT 3 CABLE IDENTIFICATION SHEET LS03-CABIDEN
LABSAT 3 QUICK START GUIDE LS03GUIDE

Revision 2.04 Page 20 of 36



LabSatsy) RACELOGIC

I[HEF )V LabSat @33 UA% LabSat 3 THBETE3LSICETS

LabSat ($REEEONAFIDT —ATEERLTVWET, —/ T LabSat 2 & LabSat 3 (£ GNSS @ RF{E5% IQ N1 FUT7AI Te#kUET . ZDIes. LabSat D> F

DA% LabSat 3 TH49 3(C(d. GPS @ RF{EESZ/\AFUI7AIIAI>TAVN-NTBENNRETT,
LabSat ®>FVUAF LabSat2 TEZDFF TIIBEAETEEFH A F(C LabSat 2 O3 FUAlE LabSat TIEFZDFFTIIBETEE A,
LabSat 3 (& FAT32 7/ IA—y M ERLTHD. 4GB DI Y4A X HIR%Z (7% 9 . LabSat > FUAZHYINIT7 (L. LabSat3 HDD (CTUA > AR=)LENTHO.

LabSat & LabSat 2 ®3FUA%, LabSat3 OJA—YYNIEIRIBENTEFT,

COZEWYINITV(E, —EIC LabSat / LabSat 2 ®3FUA% LabSat 3 0O*.1s3 JA—XwMIZEHUID, LabSat 3 O*.1s3 JA—Xwhh'5 LabSat 2 *.I1s2 JA—<v
NP LabSat *.bin JA—YYNIZEIBENTEET,

EHYIRNII 7 DIREEILLTTY,

Racelogic LabSat Scenario Converter v2.0.0
Copyright © 2013

Source Scenario DAScenarios\GPSEDS.Is2
Scenaric Details 1 bit GP5L1 + Beidou
Destination Type Lab3at3

Destination Scenaric  D\Scenarios

Convert |

Revision 2.04 Page 21 of 36



LabSatsy) RACELOGIC
S e b

Source Scenario DERE(CH S Browse WY &I 3 3L, ZHAUIZL LabSat S FUA%RIBEE I BIENTEF I, LabSat Scenario Converter tool (ZEEIRIIC
LabSat >F}UA% LabSat3 > FUAJLRTF *.1s3) (CEHALET,

UL LabSat3 > FUAE. BEIHIIC PC OBIRESNIEIBFRICIRFESNE I, Destination Scenario O1&(C$HD Browse RIS 24, BIDRATZIETES ITENTE
ia-o

$70U0) LabSat 3 scenario (& LabSat3GNSS 321 — A TEITIRTENTEE T, COFFLLIFUA(L. LabSat 3 TEAE I DN BRIEIROI7(IINEZOIAINIT
BENEd,

#1893 SD cards
Class 10 UHS-I L EOZRWI®D SD h— REESTIZEL, JROUYANE LabSat 3 TFAMYERENfz SD h—RTY,

SanDisk Extreme 32GB
SanDisk Ultra 8GB

LabSat 3 J7—ADI77vIIL—R

J7— LI 7% 7Y TH L — R B(CIE. SD h—RODI— RIANACT7— LD 7 DI\ EIE-U., EiFZ ANIESCEELTLS LabSat3 (. LabSat3 (C SD h—REIEAT
BIETY, LabSat3 (77— A1 72 BHENMICERFEL. 7Y L —REEITUE T, About XZ1—0 firmware version R—> T, IEL7YST— MIERENzC L2 gD
TLIEEW,
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SatGen YJbhUI7

LabSat 3 @ SD card &£ HDD (Z. SatGen YIRITI7DEVWAZ BN IIRVETADBIRERENTWVET,

SatGen (3. LabSat T4 RIEER RF E5BESFUAZER TEZR N RYINIIV T COVINII7ZEX (L PC T1-Y-NREPBEIZERL T, 21—
banfz LabSat > FYUAZIERRTEET . CD>FYUA%Z LabSat THEEIBIET, FRIBIEET, RIELEL. [EFER RF 5% LabSat M5 N TEET .

SatGen (3. #IEK FDEARAIE - BT - REBCHEVTE B4 BIEBENIFDS FUAZRIERL TE LD, BRFERFINHDET .

SatGen Z{ESEH T o —
S L -

BIZ(E, I-OvNZHR(CU T, GPS 7/ 2= R ARSEZEURIFNERSRV, EWST-ANMEZSNET, M/ f// Ny -

ZOBE. SatGen [HMER FOEDLIMBFTH. EXEDT— I RF —FRBBZENRATRER IR | o g =

THOTE AREN(C I - T - EEULBENINEIDT AN F)AZVERR T DENTEET, :: \‘\\ //f |

CNUCED T, GPS #EE DT ZHEN DD CEN'BIREICARD, BIFEHL N SHIIRRY (CRENTAR 2 RIGFROS A e \ =

ZEOTTANEEMTEFT  FFRPOMEER(IROIRUE— DT AMZEM I 2TENTEET . H53A LabSat — — :,—\ i DDDDDDDD l

3 (FEOT %R - BEIBZENTEFIN, AR FUAREZ (ET—H%IEFECI> M-IV BTEN i = (v rchm b o

BJEETHD. B2 GNSS ZEW TEDLEBNEMTED "TAMRES FUAZVERKR T DENTEET ‘ n:;m;mp dedede | - =

ERBINREZTANED, 914 LY —%8BZ1D. FTREBTTANED, 535800 ILA—/\—12E, Z{D5E s 2 Em =

IRNREERTANT R RMEIT DN TEET, ) N | |

AL FUAT7AIUE. EROBEESR. 1-HF—-MMEVZ)L— NMEA, Google.kml, VBOX.vbo DJ71 )L %Z4 > ik—h 1-H—-NEBRICERUIERZ1 VI —R RE

WSERR T BENTEFT,
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YINIIF7 D 2 DDERA%
SatGen v3 S>JIVYINITIF GPS/GLONASS/BeiDou O 3 FBAEDFHEDHFNS. 1 BHEDESEBIRL TSIl 330 S FIARER TEE Y,
SatGen v3 F17IYIMIIF GPS/GLONASS/BeiDou O 3 FERDFHEDHFNS, 2 BEDESSZBIRL TS I1L —23> S FUARER TEFT .

SatGen v3 MJTFIVYIPIIP GPS/GLONASS/BeiDou O 3 FBRADFEEDHFNS. 3 BHEDESZBIRL TSIV — 23> S FUARER TEFT .

SatGen v3 FEN—-J3aYYINIIF GPSEEDII1L—2a>SFUARIERRTEFT . SFUADOIERKIRS 120 FCHIPRENTVET .

RACELOGIC
e k‘k ﬂ%{ﬁ.‘

Revision 2.04 Page 24 of 36



LabSatsy) RACELOGIC
S e b

NSIOWS21-F129 BAR

HBicH
o LabSat 3 ZEHIEH TSI, BRI ZD LD 2 EHRUEII TTZE W, ZORBIRNT>ZEEL. BEMECERNY>ZHU T, LabSat 3 (CEBIRZ ANIEE)
LTTFEL,
GEzWRLBVES

LabSat TE#RUILT —9%2 B4 L TH, LabSat (CHEGLIZ GNSS IS UNEEZMIELRVMES(E, ROFIyIUZ ML THEE W,

o LabSat TF¥—#%5Ci&RI DR, 7T INBEEDZEDON BV EZHEEEL TSV, (IRD GNSS 7> 7 H R BEDEE%ZZS1R)

o LabSat £7>7F OEGEHESL TILEV. Yoy IZHESRELZASCRRSEBOREMENHDFT . Fo. IRIILT-TINERCESTEHI BT
ZHER L TLIEE L,

o  BRICIELGESN. BHIBNTEERESEL TS0,

o ATFOIRERS. IEEEWENMESZSN TOSMOT > TF(CHERIL. 7> T HEUHERE S B hVe iR L TEE LN,

o THBAORMIARICEBRII-ILRZI— M EITUTIZEW, NI, BE(E GNSS ZEMNTIL Y Fv) (BIEHECBI I 31EHR) 250> 0— RUTREL THED.
GNSS ZEHNMEEENFCT IV FYIZTITHENSDESZBEUS TINS5 TI . ZDs. SELERENIE GNSS E52B AT 5L GNSS IS UCLIFIRIFSNZY
INRTYIICEDINT, RIEEHNEIERBEESZRTIEIT BTN HDFET .

E@;———-:_________m Ffz. GNSS HEESA(ESE5(L, Z2NRATTHD. YEEMABEMNR\CENBETT,
'“‘jifg R BRI BIERI R EE A RS, RF E20REHCLNI AT MEERE FaEET,
i s
fiﬁ@ e v TOMOTRE(E LabSat3 0/ (T4 A BESZBEEHDEER A
0 “\\\ S GNSS 7>7F (& IEWKEMET B(CIZT 5O RTL - ET Y, CNICED. 72T FDELICHYIMEN B DIF LR GNSS
s (EEORERSTENTEET, BEG. HBEOSBRIL - THCOBEERELET. UhU, BLUINRBUETY 7T

TORERY, EBEIL-TTRBVBEEECE. FRRISZRIL-2T T ETY, COT7>TFH RISV RITL -8
L. EBECGEELRCTETRRICEERIRETY . I3V RIL—27> 7T OB A IRTERIBE CHRE RIS,
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F—YEREEDREL

Q&A

LabSat 3 (F/=&#7% SD 1—Rz{E>T RF (S5 %5k -BELET . LabSat A% LabSat3 /\—RF1ZIR54T(HDD)H'5 SD h—RICERX I 3(CE T—55
AZHBER(CKE Vs, USB3.0 #E#talaen: PC Z2{E>TLIZ&L, LabSat 3 HDD (& USB 3.0 TO#EENRIEETT, SD h—RU—4—E USB 3.0 LOEH#RED
HDHNETERZEL,

SCERCEDHFMEE ? BRELT 10T 2.4GB TY . 1 K5fé] 14.4GB. 24 K5f#] 345.6GB. 717 ) DIHEFIOBHETT,

#EZEHDD (3 ? N\y2Jy0—1TB, 2TB MiniStation HD-PNF1.0U3-BBD Z#£2UF 7,

HREDOSD(F? 732 10 L EOE0ZIERATEW, Ffeo X190 SD HMS0OY A XTI THFHERUER Ao

NERUNOZET > THIMEZXFEFIN ?  Labsat DRIET>THITITAT RO T, AANS 2.85V EBEME TVET . CHIACRDIZVWP>FF(C DC Ay bAFFT

RIERHEZINIIERATEFTY.

fthd Labsat TEERUILT —A2BESEIEVN, SUPIESHIREHZON ? SI7INESCEMRREL BETILO Labsat TERERULLEDEBAETEEY,
AAARDHLERD UP Grade (FBIBETULLON ? BIRETY . UDNULAFURISEDFI OTRENDNDET

RILEAMEA(L ? UKAS (UK) IE2hA.EA 1 HH. REIFEIRER(10.23MHz)DHEEEZLTVET,

SLERUIZ GNSS S5 DA, £OI7FT—H20FE?  I7-Tae#rUIZIES(E. Labsat WD AMP T- 83dB THHENEY, 0 H-83 D ALAILT- 115 FT

TIBTENTEET . ZOBRD CN LEREEESOFFTI . -115 LU TFICLRWMBER Z2Y—FyRED
BIZE ATT Z AN THREIL TRE0,

PXJHD EAR HIFEFESTULIN ? 1. 7XUHR 2. PAIHHOEBGMERLTVS 3. PAIMROYINAERLTVS, O 3 mICEFRRITNIEIRINIB DT

Labsat (F1FURR RO THEE@AL (BANSMMOENGLIS)CEZELEE A,
UL ZRURICEA SN T, ST 2FREETHREBDEI DT, ECCN &S 3A992 THHIL TS,

CAN & RS232C FEIFF(CERERTEEFIN ? T2V LOETILTHNIL, BIRETT .

TV=XUTUFOIH SEHIHR T(E?  MAIDTIRIEI LR RBVOT, ERZIRD. NwvFU—ERDZEE., NvFU-ZFHUTTFEL,
sCER(AIRF R R EI N ? XTATOEENTITIRETY

WRFRE RRULTIETERRUEIN?  TPAILEIANAIZEDET 24 AFTERRLET.

TANALFVOT—IANBNETH ? 23 TV ANBNES,

it DT -9 BETEFIN ? TERNTY,
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LabSat 3

i

LabSat 3 LabSat 3 LabSat 3
Single consteliation Dual consteliation Triple consteliation
Simultaneous RF Constellations i 2 3
Constellations GPS, Galileo, SBAS & 0755 / GLONASS / BeiDou
RF Constellation
Sk (MBHz) 1575.4/1502.00/1561.098
Record
Number of Satellites All i view
Sampling frequency 16368 MMz
Bandwidth 9.66 MHz per constellation
Single 1bit 1&Q 1bitI&Q 1bit &0
Quantisation | constellation mode 2bitI8Q 2bit18Q 2biti8Q
et [ Tbriea Toriea
constellation mode A
Data Format laa
Input noise figure 2.7d8
Mintmem Input gain 4B
Tnput AGC dynarmic range T8 dB
Active Antenna Voltage Supply 28-3voht
Replay
Output DAC SNR 40 g8
Output | & Q crosstalk 5548
Output LO phase noise -93 dBg/He @ 10kHz
Output LD feedthrough > 40dB below signal level
Output quadrature phase error 1 degree RMS
Output mixer sidebands > 30dB below signal level
Output Signal Level _73dBm 1o -105 dBm in 1dB steps
System
0,35 dB 2-bit mode
SO e A e 0.8 dB 1-bit mode
Reference oscillator | TCXO +-2.5 ppm
BCCUTACY OCND +/-0.3 ppm
Reference osciflator | TCXO +/-1 ppm | year
aging X0 +/-0.3 ppm [ year
Reference oscillator | TCXO +/-0.05 ppm | °C
stability OCX0 +/-0.05 ppm [ °C
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LabSat 3 LabSat 3 LabSat 3
Single constellation | Dual constellation Triple constellation

Reference oscillator | TCXO

-130 dBcfHz @1kHz

phase noise OCX0

-145 dBc/Hz @1kHz

External reference input

10MHz 500 0.5V to 3V p-p

User Control

& Button Membrane Keypad

Dizsplay

Backlit LCD Dotmatrix

Additional Logging

1 channel CAN, R5232
or Digital [firmware
upgrade)

2 channels of CAN, R5232 or Digita

Removable Battery Pack

Li_Polymer 2260mAh

Media Storage Included

32 GB 5D Card & 1TB USE HDD

5D Card Media

Class 10 max size 128GE (FAT32)

Operating Voltage

&V to 30VDC

Size

167mm x 128mm x 43mm

Weight

960g with battery (910g without battery)

Operating Temperature

-20°C to +80°C Note: Battery will not charge below 0°C or above +45°C
[charger shuts down outside this range). Unit will shut down outside operating
temperature range.

Storage Temperature

—20°C to +60°C Note: Battery will discharge whilst in storage and discharge
rate will increase at higher storage temperatures.

* average decrease in C/MO signal strength measured by GMNSS receiver for a replayed signal relative to the same signal
measured live when using a high quality GNSS antenna with good signal strength. Performance may vary depending upon signal

lewels and GNSS receiver used.

RACELOGIC
e k‘k ﬂ%{ﬁ.‘
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System overview (EFFXEBDI-&., EXDFEZXIZLTHYET, )
The LabSat 3 contains a number of record and replay blocks and a high accuracy clock generator all controlled by a CPU and FPGA.
Record (0 to 3 channels) Playback (1 to 3 channels)
I" AY
g 3 f"( \\.
- ™ FPGA Buffer - ~
7] Aec ,
2bit | 2 bitl .
RF In : : ADC DAC —® " Attenuatur_cumbme A Out
I ! 2 bit Q) 2bitQ ;
_®: e ADC DAC 4®~
r
(M Monitor
0 0 0 0
\J
. \\_
. S CPU \ J
TCXO / OCXO Systern
Clock SD Card use
External 10MHz Generation
clock input
Clock generation

In order to ensure synchronization all critical system clocks are generated from a single low noise clock synthesizer. This system takes its reference input
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from either the internal TCXO or optional OCXO or the external clock input port and generates all of the required clock frequencies within the LabSat 3.

Record
Record and replay versions of the LabSat 3 feature between 1 and 3 record blocks depending upon the unit type. Each of these blocks is identical and the

RF input is split between all of the record blocks within a unit.

Each record block features the following stages:

An LNA (Low Noise Amplifier) with a gain of 13dB.

A local oscillator that generates the required signal center frequency.

A quadrature mixer that converts the RF input into baseband | and Q signals.

Each of the | and Q signals are then passed through:

A low pass baseband filter.

An automatic gain control (AGC) with a dynamic range of 59dB operating over a period of 512 samples.

A 2-bit ADC with a sample rate of 16.368 MHz.

The resulting | and Q samples are buffered within an FPGA before being passed to the system CPU for storage on either and SD card or USB device.
The center frequency for each record channel can be set independently allowing any channel to capture GPS, GLONASS or Beidou.

Replay
All versions of the LabSat 3 feature between 1 and 3 replay blocks depending upon the unit type. Each playback block is identical.

During playback | and Q data is read from the storage media and buffered into the FGPA. The FPGA then passes these samples to the playback blocks at the
required rate.

Each playback block features the following stages:

Twin DACs running at 16.368MHz which convert the | and Q data into analog signals.

A local oscillator that generates the required signal center frequency.

A quadrature modulator that combines the | and Q signals into a single signal at the required frequency.

A variable attenuator giving between 0 and 31dB of attenuation.

The outputs from each of the playback stages are then combined, filtered and further attenuated to bring the signal levels to the high end of the range
normally expected for GNSS signals.

Finally the resulting signal is split between the RF Out port on the LabSat 3 and an internal GNSS receiver used for monitoring the signals.

As with the record stage the center frequency for each channel can be set independently allowing flexibility between GPS, GLONASS and Beidou.
Thanks to each channel having an independently adjustable variable attenuator it is possible to vary the relative signal levels of different constellations
within a recording as required.
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Usage considerations

Recording
As with any electronic equipment the LabSat 3 outputs a small amount of unintentional RF energy. Due to the weak nature of GNSS signals it is

recommended that any electrical equipment including the LabSat 3 should be placed as far away from any GNSS antennas as possible and kept below the
level of the antennas ground plane.

In addition to the normal signal integrity precautions noted above special care should be taken when using the LabSat3s internal GNSS monitor. As can been
seen from the above block diagram in order for the internal GNSS monitor to operate the RF output path must be active. Due to the low signal levels
involved in GNSS it is possible for a small but noticeable amount of RF energy to leak from the RF output port while recording if the internal GNSS monitor is
active or power save has been disabled. In these circumstances if the unit is placed in close proximity to a GNSS antenna this RF leakage can degrade the
GNSS signal quality seen by the antenna. If the monitor must be used while in proximity to a GNSS antenna it is recommended that a 50 ohm terminator be
placed on the RF Out port.

Signal levels

As shown above the record path includes an AGC stage. Due to the wide range of possible input signal levels this is required to maintain the incoming
signals at a level suitable for digitization. This process has no impact on the SNR levels of the recorded signals since both the GNSS signal and the noise are
amplified equally. However due to this normalization of the input signal the RF signal strength of the output will be constant for a set attenuation level and
will not accurately reflect the absolute signal level recorded.

Signal SNRs

Ideally the SNR of a recorded and replayed GNSS signal will be the same as was seen when observing the live signal since both the signal and the in-band
noise are recorded and replayed. Unfortunately due to the quantizing nature of record and replay systems there will inevitably be a slight drop in observed
signal strengths. This is typically in the region of 0.35dB for a 2 bit recording and 0.8dB for a 1 bit recording but will vary depending on both the receiver
used and the signal conditions.

SBAS systems such as WAAS or EGNOS operate at the same center frequency as GPS and so are automatically recorded as part of any GPS recording.
However due to the higher data rate and lower signal power of these signals a slightly larger decrease in SNR may be observed, this is typically 0.4dB for a 2
bit recording and 1dB for a 1 bit recording.
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Lemo Power Connector
Connector 1: PWR Type: LEMO 2 pin
PIN In/Out Description Range
1 | Power + 8V to 30V
2 | Ground ov

SMA connectors: RF OUT, RF IN and REF

Connector: SMA Type: SMA
PIN NAME Description Range P e
Centre RF IN RF Signal including @
3v DC bias for active antenna
RF OUT RF DC Blocked Output ;

REF 10MHz Reference clock. 10.000MHz
+6dB

Chassis - Ground
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{isRR—b~ 36 E> MDR 47" %94

€= CAN2_L
€9— CAN2_H
<> €= CANT_L
<> €= CAN1_H
> DIGI
RS232Tx —4 DIGO
RS232 Rx = —eeeeee 3 1PPS
O\ ) O
{3 e B B e T v T o B TN e O e e B e B e O 19
Reserved
Reserved
Reserved H
Rear View of Labsat
Reserved

FHMICOVTI, HERIR V5 DEREAZ CETEE W,

Gk
[=—

DIGI. DIGODEE(CDWVT
FTIANDARDLANINGERARL2VET. BMBE2.5VTT, HALALEEV 25mATT, 12VELEDOLA AN BAREHEEICRDEFI DTSR ZDIFTTFEL,
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