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SMEBAS{ES% RF S (CHABALTEEER(RS232, CAN Bus, 724ILNILR)
A=Y=y MBIz UE— Ml
10MHz #+&8BYT7L > 29099 A NSt
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ARYNEERADT ZHIVAA . Fzld. 1PPS sC#RN O] e

LabSat 3 DA VT ELATFT T,

AF23>0 SatGen VI RIT7(3. HIEX®> NMEA J74)LH5 GNSS L1 {EE%4EMIITENTE, LabSat3 hEEEITITENTEE

- a| CNSSSIMULATOR  LabSaty

OK | REC! )

v b )
| SD CARD 2
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2 BB EDN\wF) —BREN(C L D EEER
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EIOEBNIFDERNSEMR TEET

mE RE
RLLS03-3RP NJFIL RF FrRIL52E%- BLEETIL CAN Bus / RS232 / Digital 10 O5h'5 2ch FIFAEIAE
RLLS03-3P NIFIL RF FrrLBEETIL
RLLS03-2RP 717l RF Fr)LaciR-B4TET)L CAN Bus / RS232 / Digital 10 @Hh5 2ch FIFEEIAE
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GNSS (& Global Navigation Satellite Systems OBEFRT. ik EDIEZREI DA LFEES AT LZ2IET —HERINT I GNSS (ClE. KED GPS. 0270
GLONASS. H[E® BeiDou RENHNE T, LabSat 3 (F4K4 &k GNSS H5D RF (55 % 58EkU THBAETEEY, Labsat3 (FEREERR GNSS 7>7FHh5 RF 58523250
FIN. TOEBHSMBZETEIZDOTIEIAL BIRT RFEBSZY I URTFLET, FIZIER-TINFES 23> S AT AREDIEEER R GNSS Z{EHN LabSat3
N5 RF{ESZBLE - HHI 3L, TCOZEWTTBEY. IBE. VILFNADFEREZIT T HIIBFREINTLIOIREEICRDE T, 20t LabSat3 (FEE THRIZEDLIRIEE)
SFUAZEFRT DDIFER (BN TY . Labsat3 ZESZEDFmDVED(E TAMRE(C—EMZHEROIETT . BURBARICHBVWTBEERICETLTTANNEL, &
EMFOEPRBEDEE. ARFMHBE. TANHNMBRIER>TUEVET . UNU. LabSat3 TERERUIEETT —9%2FX (X, BB ZHIRTE, T2RE—%
HTOFANERHNRIRECRDFET .

1Bk

LabSat 3 (374—JLRTD GNSS S5 ZfAHE(CHTEHINETERLIICHETEINTVE T GNSS E5 2RI B(C(F. 72T FT2FHEL T RECRIVZHRITII T, IERICRT
BHTY, T4RTLA(CE, SREIREE & GNSS 1550 CNR ON-JSINRREN, EOBENTIREINTLINZFENDZENTEE S, AREICROTHS, BERIC TS
SERORUBETE, EHEEOSVTAMERMTEET,

LabSat 3 ®iE

Display

3 Files EH12% a) GNSS SIMULATOR LabSaéa\
GLO 001 0:05:00 ' ‘
GPS 000 0:05:01 = OK ! REC! !

BDS_001 0:05:00 SD CARD L

SD Card SD card
Slot LED

Indicator
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Battery
Power Cover
Port  E— 10MHz REF Input
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‘.@ (=) [ Al 1];
*OWER HOST USSE ETHERNET véB EXPA ¢SION
usB
Port
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EA:] =55 nE
POWER 2 pin LEMO 8 - 30 VDC &EEAN
HOST USB USB ‘A’ USB AL —> ik
ETHERNET RJ45 JE— 7ot HI4iH
usB USB ‘B’ 7vIT— A
RF OUT SMA RFESHN (FAMNIROMZZIERT)
RF IN SMA RF{EBAN (Forrzigk) (BELEETIOH)
REF SMA 10 MHz UJ7L> X909 A1
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ALY KIIZT, O SD H— R\ RFARICIA9IR I~ NETADRBEN TVET

(1) HDD [EJVAYAM=IENESFVADBE

F—-)\y ROAIHICHDBIFNT > ZFBGRLT LabSat 3 DERZANET
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GNSS SIMULATOR LabSa\{a

oK} ReC] ]

")
SD CARD =

Play/Stop
Button

LabSat 3 (FELERFPELHIC RFESZEZY—95 GNSS ZEMENEL TVET BIRESLANEZN-JSTTERIRIB(CE, BLEFIC OK RIVZHLET, OK MY
D BERTE BERERORRCRDET BER(C PLAY NP>z e, BAEZRIELET,

Up/Down
Navigation
Arrows

GPS C{No 2) GNSS SIMULATOR LabSaéa\

2

[TTTTTT]] I )R el Red Sl

0306 070809111516 181921222627 SD CARD

I OK Button
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(f1) SD h—RiEERk (2 -BETFIOH)
GNSS {E85% 71 UG T BIC(E. 7>7F% LabSat 3 BH® RF IN [3EHEUE T 77T 2ZEDRIDIGAIGRELET . REDBREEREIRESIVTIZE0, REC R
2% 30T, ERERERIAL T<EEW, REC R 2 BEMT L, SBMEIEUE T, 528RFIC SD h—RAVEWNCRBE. EEEREBEHNIZIELET . 8ERTP(C OK RF>%
L, BEESLAMNN-ISTTRRINET, BE OK R 2T EERRIRBORRICRDET,

GNSS SIMULATOR LabSat},

t
-

OK | REC! ]

Start/Stop
Recording

AEBNYT)—ZEOTECERT DL GNSS EZH—(FERTESNEFENEDLIE T U, SERIRREORRICRDE T . COEEHIHEEF OFF (CFBIENTEEIN NyTU—BRE)
R Z R<IBIHIC ON [CLTHL L ZHEBHLET .

' |
$D CARD >

AZ1—-

IEWLKTA—y &Nz SD h—ReiEA I 3L, LabSat THERIBERITAINTA AT A (CRRENET . H—RIZEORHE. No Files Found ¢RRENET . INSORROD
BF(C. OK /N> %# T &, FILE, CONSTELLATIONS, SETUP, EXIT £LVOXZ1—-NRRENET . EXIT H BACK 2T &, RICRRENIIAZ1—([CRDF T,

AZ1-DOASE
File
> Info - BRENI7INOIERERRUET
> Delete — YES/NO THEERDE T ERENI71 )V =2 HIBRUET .
- Format USB - YES/NO THEERD#% T. HDD OABZEZAEL. JA—Iv T,

Constellation
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GPS/GAL — FIv/IN—V%ZAN3E. GPS/Galileo ZiEEFTHRELET

GLONASS - F1wIY¥—9% AN3¢. GLONASS ZEifad ke LET

BeiDou — FIv/I¥—9% AN%L. BeiDou ZseiRMRELET

2Bit — FIEEEN 1 DEIHERENTVBEEIC, 2 EyNTRERI BN TEEYT, FIvIN—IMFTVTORVEE(S 1bit TERERULED,

> Display - TAXTLADOIYNSANI\YI51/ MNDBAZ S HARELES
> RF Test - RF7AMESZHAILEY,
- Power Save — FIVIN—IEANBL. TAATLAD/\WI54 MNeRIED GNSS EZH—-DEHEZELET
> CLK Ref — LabSat3 /0y %sSELE Y. (& REF AN IRIAIESESNIANEBD 10MHZz OUI7L O RIOYMES AN EZIHFIET .
> Internal - 7J4)LhD TCXO 0v%=FIALET .
>  0CXO0 - AF>3>dM OCXO HOv%FIALET .
> External 10MHz — REF ANJRI5(CIESENIZINEBD 10MHZz QUI7PL Y RIOYIMES AN EZIHIIET,
> Time — A& GNSS E-4—h50 UTC BFfEIZ(E-T LabSat AEBOBSE#ERTE. BUIIFBN THEERTELE YT,
LAN - LabSat ® LAN (&EZITV\ET,
- Digital
-> CH1

N

1PPS - &P GNSS £Z4—-h'5 1 PPS {S5%5CERLEY (Power Save (FEERNCRDEY)
RS232 - RS232 {E5%5CHkULET

CAN CH1 - CAN Bus channel 1 Zi2#&UFY.

DIGI - 7AW A N %EFRUET

N R 2

-> CH2

1PPS - &P GNSS £Z4—-h'5 1 PPS {S5%:C#RUEY (Power Save (FEERNCRDED)
RS232 - RS232 {E5%5#kUET

CAN CH2 - CAN Bus channel 2 Zi2#UFY.

DIGI - 7AW A N ZSEFRUET

NN R 2

- CAN
> Record Type — CAN O RiRAEEEELEI.
> Digitize - BREMESLLTRERLET, TEEIRNTIEETIN . i CAN EHEFTEERA,
> Log File - =477/ TEEERUET, D CAN ERENAIEETT,
> About - LabSat DIVUFNESETr—LAII7IERZFRUET
> Exit - J71JWANIRDET
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LabSat3 (& SD h—R=E>T, GNSS F—4%RFLID. BAELIDUEY, #38 SD H—F : SanDisk Extreme Class 10 UHS-3 (JA—=YYb FAT32)

3D 500GB USB /\—-RF74XIRS5A4T(HDD)(C(F, HARDB> TN FUARTIA VA= TVET O FUAZEAETBICE USB2.0 T LabSat3 (CHESTL.
LabSat3 M"5I7/ IV Z48ELTHBASEF S, #3E HDD : Buffalo MiniStation 1TB, 2TB, 4TB (JA#—<vYh FAT32)
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THILEHRLIT,

RF H73(2(E GNSS ZHEHD T > 7T AN CERHER TEBLI(C 50Q IMFMERSNTLEY . RF (3, WEBT DC JOvIEanN T3z, [ZELTOMERZIEH IS
ENTEET,

BEIZI7IVNNRIREN L, LabSat (FEAZIRHDAIC, BEOBREET ZINFrRI2BENICGEEELET . BU. LabSat3 > EFIALTVSIBE(C, 21858
DEENCCEFRINITPAIVNNERENZRHIE BEORICI-Y-HEDEEDFEESZBEIINGERLET. (F : 2 BRAOFHEZELRUIFNIUIBNT,
LabSat3 17l - MTILTEEZIBIRC, 20HFNS5 1 FHEOFHEZEIRL THNTEBILETEF A, 2 BEOFHENESHEHENET. )

BARC, AVRI ZIBTE ASSHEALNIVEEEIDHIENTEEFT. LabSat3 (I —~zEEsE3L. ikl RF{E5%-75dBm SATS 11 03dB
T RF OUT M5B LET . ARSI ZIRL T, BE E(CFRRENS 00dB Z 01dB, 02dB £ZEZXTLXKE EFHEALAILN-76dB, GPS_002
-77dBm EZAELTVEET,

(D00h 00m 41s

B4R, OK RFVZH I L. MEB GNSS REMC IO THIRSNIZEEESLANVON-IJSTNRRENE T ED GNSS ZHEHE(T. IRTE(E GPS & GLONASS DA
MGUTVWET, ZDZE(S BeiDou MSDES %SR- BA(CEFE%2 529, BeiDou DER#xBEAEICRIBEHNFERA. N-JFTRRPIC. A VRTST GPS £ GLONASS
ORTFEZEZITEFT . FnzIDBAIHEF. WER GNSS ZEMNHEES LA ZBERM I 2P URFRINNDDE T, §5(C GLONASS ZEIRUIIE (318
EESERERTIZITICLIDUL(RVEFT 1 5 DE)MDFT.
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LabSat 3 (& SD 1—RC GNSS F—5%Z iR CEF T . EnRREZHFFI 5128 Class 10 A ED SD H—RefE>TZE, 2 AU FOBEN RSN DIFOT—FL —
ME $&Z 8.2MB/HTI. I5-RI(T—HZURETBIC(F. ImXEEN 10 MB/F2 BLED SD h—REERU T,

SD h—R(3& FAT32 TIA—XwhUTLIZEL), LabSat 3 T SD h—R2IA—YyhIBIENTEF T Labsat3 TIA—YYRITBEZBEAHTAMYTON, WELENDERFR
B TERVEECEI- Y- ([CBREINE Y,

SCERAJEEETILDIZBEIC(E. LabSat (C(& GNSS 7> 7 HMIBULTWES . COT>TFHETI71TT7>7F T 1421347 28dB T, LabSat (& 2.85V DC /{17 A% RF
ABIARIADFRROENNZET , 2.85V A PREEREDH DY — RN —F( ROV > T2 ESLETEET, LabSat 2D/ PREEXDEVW7>7F (BIZEL 2V)
([3EFIZHBECE. NMPIEEEI-Y—-HEEEL. @E)2 DC JOvs (BIX(E http://gpsnetworking.com/attenuators.asp )% LabSat3 ® RF ASI(T3EAL.
LabSat HMEPELRVES(TAREEL TZE0N,
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i2i% 93 GNSS FHEZERTS

IRTE. BAEINTLS GNSS ST ARLATO 3 DDOX1 > BRI CERAINTVET.

BB HEDEM

1575.42MHz GPS L1, Galileo E1, QZSS, SBAS
1602MHz GLONASS L1

1561.098 BeiDou B1

LabSat 3 (FEFIUCEDT, 1D 2D F(E 320 FEIREHZEICIRTEEFT, HIRE. 2 Fr>FILO LabSat 3 (3 GPS L1/Galileo E1 & GLONASS L1 Z[EBF(CEEER
TEFEY, CORMEOIBLAZIRI 2NE CONSTELLATION XZ1—TEIRTEFI, COXZ1—TRE I-Y-EF 2 DOFEIN—T(CFIvIZfHI3ENTEE S (2L
LabSat /N—=23Y(C&DFT ), £U 1 DOBEFFRUMEIRURWMEEICE, 2bit TERERIDAZ1-MEMEINET,

BEOERZRELLS. XAZ1—-h51k1IT REC ATV ZU T, SRiRaRital TEE W, SCERFIE I BE L FILLIPMILHMERRSNE T . Tr /L& (LEIRUIBZDIERAIC
MU ZRIHUMTEF T, HIZ(E GPS & GLONASS Mh&iREN 3L, GPSGLO_nnnn EWSTPAILAICRDES (nnnn (FEEERBIIACE(CIBNNT2:EETI) . LS3 Ir(
WIA=ybOFFEREARL TEDFIOT, ARFERIBECHSRIVEDECEE0.

SCERA(C OK /R %R T L, GPS Ff2ld GLONASS DFEESLANINRREINGT . CORRE-RTIE. A VRIZN GPS & GLONASS ZtIDEZET . BeiDou (C(F
AEB GNSS EZ4—([FX L TWEFEAN, Beidou Bl S5 (FECEREBENTIRETT

SLERD/\wF—BEENBF R BR AL T B1z6. LabSat3 (C(3 Setup XZ1—OH(CNT—t—TE-RIHOET (T IAIRTIE ON (CROTVETD), NT—t—TE—-ROBF(E,
I1—-5—H'3 0 FLRMAIBIRIELAN OIS C, )\yFU—ERBIBF DT A TLA D)\ 5A ML, NEB GNSS E-A—EBEITRIHEHES1-ILOENETIFET, 2O, Ny
FU-BFREBSICE2ES AN ERRUTONE T1RATLA (BB IRIREERRICRDE T,

£U. Maxtenna M1516HCT-SMA GPS/GLONASS antenna O&52/\wSJ7>FFh55R8R9 3i5E(E. NT—t—JE—R% ON (C93¢ LabSat3 REROARERESD
1-ILOEFEMISNZ 0. RERVWE TRk LN TEET,
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[R4F] JyTU—IRAFE TR

LabSat 3 (FEFILCLO T, IR B]EERAIER/\wF)—(Varta Li-Polymer battery packs)ziE&H L TVWET . cO/\wFU—(F5TEREREE(UL, CE, UN38.3
Transport)Z=FTWET, \wF)—/(wJ 1 DTHI 2 BRI RN BIEE T I, LabSat 3 (CHMSPEIRENER N BEAED/ v —/\WwINTFEESIN . SEPERENIPENZEN
w7 —BRENCRAL—XICEIDENDE T, fo. SMEBN\wT ) —FRERROFEXFIEET T,

LabSat 3 i'5/\yF)—ZEWNTIC (&, RAREEDN\YT) -2 BHTHD T — MORZEHNU T, NyFU—ZARENS5 | EH U TUZE,

J\WF) —BRENEE () T —FEBIREER T AT LA DA LiKICRRESNET (D)  SAEFEFEMERIN TSI, /\vFU—FFTEIN. T(RATLARRE NniczE
nhE T, \yF)—hSIE R EERRE(F-20°C ~ +60°C TY, €Dfzth. LabSat i/ \v7U—-ERENDIBE(E. Z0OREEFHZEBX 5L LabSat (FEFEMINET,
Ny7)—ZFERHENRE (L 0°C ~ +45°C T, COREEHFHEIBZ L. LabSat (FAEE/\vT—-DFEZ IEHFT TN, EHicN TV EIREZ(E>TEMEEHTE T,

ZE - Li RUV-N\v7U—-){y) — HAPBRFEOREIRENBDET,

BRI LR T &L

PEEUVRVT FE

I FZ>3—haEROTTFEL

140°F/60°C %Z#BZ2IRE (CESERT T &L
FEREEATHELRVT TS0

N\WFU—Z RICEHEIRNT F &L

NyF) -z DFRULBVT FEW

RIS EIBIR TR EEEZ5E. NyTU-ZIHUTTFS,
T2 REUVEFFNDEBRCREERB ST BEBRENMNNOEEKRT SENNHOET .
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AMEBUTPL > 29099 A1

LabSat 3 (&, 483D 10MHz /0Ov)(C[EIHAT BCENBIRET I . COMEBEZFS(C(E+6dB LU _ED 10MHz UJ7L > A{ES% REF IN @ SMA JR=J45(C35H L. MENU ->
SETUP -> ExRef /'5. Enable ExRef % ON (CLTLIZ&LN,

AEBUTT7L D AATINEDREE L. @ OX—INERAERT (AT LA DA LiRlCFRRENET,

T IAIWNFrRIV

LabSat DEFILCEDE, 1 2t 2 FrRILOTSINANIFIBTEETT . TSI ANE RF F—FEAHILTREINET. 2 20T SIANE, TNEN IMHz IS
KAAERETY . TSI ANE 2 Frr AR TIRICE. F17IFr)l LabSat3 (f. A H<ES 2 DOBBOREEL 8T B3LSRTEL TV, XZ1-H'5
CH1 %fz(d CH2 (LabSat OF vRIVEIARIFLE D) BRD/TA—HZET BENHRET .

HERE AE REE ) AT23>
AEB GNSS EZ5—-h'50 1 JULR/ #HEFITY . WER GNSS EZ5-WREENSOES THtEk EofIEZStBEUIEMTELRE
1PPS BTHEMCRDET ., 2L, 20 1 PPS (FELERENIT —HC@HDER A ZOEBEL T, /NT—t—TH ON OIS/ (w7 —EF e

B TH3HAICIF. GNSS EZ4—-(3#I 3 0 MEICEIFENMISNZNSTT . T 92 BAULKHIE 1 PPS ES(HLRIRIID
DIGO (E &S 2) [CHHhEnFY,

PLERIRIATIE. CAN Bus 1 (TZAILFrRIL 1 ICERERSNBE) & CAN Bus 2 (TZAINFrRIL 2 (CEREFRSNBS) (C ATy
MIELET . FHCOWVTE, ZOHA RO CAN BUS DsRBAZSERL TEEL,

CAN

SCERBF(HLARIRIIDE>SES 1 8 DAS%Z RS232 LNIUESELTEERLET ATy
RS232 BAERHIILRIRIIDESES 1 7(C RS232 LNUESZEHILFET . RS232 E5EFEET >IN TVS0OT. baud
rate Zi%E I D ERFHDFTEA-

SRS IHERIRIIDOESES 3DANETIIIUSSEL TEiRULET . ATy
DIGI BARQHERIRIIDE>ES 2 (DIGO) T SAIUEBSZ2HHENET,
FHRCOWVWTIE. COHA ROILERIRIIDFRBAZSIRU TEE 0,

*AT23> OB (FARFTAIRIE(CEAEL TZEL,
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LRI

LabSat 3 OAMAKEEOILRIRIINS. CAN Bus, RS232, TIAHILABDEVSTARL BIES (L7 IEATREIENTEF Y, BI5ED RLACS202 ZEX (. I-F-DTR
N 2T INDIEGNE B (CRDFT, EVBEBFLATFICRDET,

a)
>
=z
N
—

CAN2_H
CANT_L
CAN1_H
DGl

DIGO
1PPS

A A A
W W

RS232 Tx ==t
RS232 Rx =»

L 4

O [\ e
61 1 mm omm o om om0 0O 19

Reserved

Reserved

Reserved

Rear View of Labsat

Reserved
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Number | Name /0 | Function

1 1PPS 6] Signal from Internal GNSS monitor. Becomes active when monitor is locked.
2 DIGO O User digital output

3 DIGI | User digital input

4 N

5 R

6 N

7 R

8 N

9 R

10 CAN1H 1/0 CAN Bus High Channel 1

11 CAN1L 1/0 CAN Bus Low Channel 1

12 CAN2H 1/0 CAN Bus High Channel 2

13 CAN2L 1/0 CAN Bus Low Channel 2

14 12C SDA 1/O 12C Bus Data — Reserved for future use

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

16 12C VCC 1/O 12C Bus voltage level — Reserved for future use
17 RS232 Tx @) 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 110 Function

19 Ground o Ground Connection

20 Ground o Ground Connection

21 Ground @) Ground Connection

22

23

24

25

26

27

28 10_0 1/0 Reserved

29 10_1 1/0 Reserved

30 10 2 1/O Reserved

31 10 3 1/0 Reserved

32

33 Ground @) Ground Connection

34 Ground o Ground Connection

35 Power @) Connected to input power — Max 250mA

36 Power (6] Connected to input power — Max 250mA

RACELOGIC
D 3 \kx 'Eﬁ'
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CAN Bus

CAN Bus OEEERE AL TS LabSat 3 €571 TIE. CAN £5% GNSS 55 LEHALTELERTEF T . LabSat3 (C(E. 2 DDIRIZLE CAN Bus A >9—J1—-ZN
fENH>TVEY . LabSat 3 DFvRIVEREATSAUCEDFEI N, LabSat 3 (F 2 DDIHIZUIz CAN Bus ZRIFFCIEFE(CT AL TEEY,

IR

¥ =)
[—]

LabSat 3 @ CAN Bus 1>4—J1—A(d. BERC(IIEFEULIZTM > EICHB91EF CAN
Bus BEZEELE Y,

LabSat3 & CAN But 1>4—J1— AN EUSGETESN TWVBEL,
CAN E5DOEENMCETE., BEHRPLBELZSISEIIRVEZERIRIBETFERIZEE.
CIERICRZHDEEERDFET,

Racelogic (&. LabSat ¥ CAN Bus 1 >4 —J1—ADERICL O TR IZEEDNEERLEIC
FMUT. EFZEVERA.

AIFEM RLACS202 Z{E5¢. CAN Bus ([CBZ(CHEHT CEF I, RLACS202 (Z(&, CAN Bus @ 120Q4&iHIETTIZ B/ ENCIDBE R ZSv > N-E> Mo TLET.
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CAN 28 A=K

Labsat 3 (C(& CAN S5 Z5E#k I 27550 2 BOHDFET . TDFRE(E MENU -> SETUP -> CAN -> RECODE TYPE TZSER[HETY.

DIGITIZE

DIGITIZE £— RT3 Labsat3 (351BIUTz CAN Bus Zf#9 2 ERKZDFET AT BN T, baud rate Z&EITINE(FIHDFRF A

CAN E50ANB%EELFINT —INBEINZ0E(L. LabSat (& CAN BEIT—PT—HIT—%2SHTEDOFFHBIRLET ., 2Dzsd. BAEP (L LabSat @ CAN 1>49—J1
—AlIEHiENzAthd CAN €2 1—-)LE CAN BEOITENERKT . CAN BENFYVIILEFTOTHDICTIERZEL,

LOG FILE

LOG FILE £—RTId Labsat3 OFEIEES 0L ERE(IHIC, HL5EF.txt ® CAN Bus FHDEERI7MI 24K UET

ARkENTz LOG FILE (C(& Labsat3 Mig#kUiz CAN F—FEATENIIFREIZEEERUE T . Labsat3 ZhoBAESEREE(E. ADENEFBIGET 3L, Labsat3 (&35!
ESEHNUZERANSOICEESZZITNSHHT CAN F—9%XELET, INICED CAN Bus DEEIS-%ZBFVTVET . £z, LOG FILE £—RTI(ZEE#FRITS
CAN Bus O—L— Mgz K 2 FroRIVETHRIEL. soixBAEIDIENTIHETT,

Labsat3 OFEERI7IUCEIAT O txt T7/ILAZNT CAN Bus WEEERaN &9,

Labsat3 SN:00323502
DATE:12/06/2014
TIME:13:07

CAN1: 500. 00K

CANZ: 500. 00K

GNSS: GFS, GLO

CHAN, TIME, ID, DLC, DATA

2 0. 080 360 8 0B T0 C8 35 44 60 80 A3
0. 060 420 8 VB 46 02 84 01 00 3E 1D

2 0.062 620 8 0D 24 02 1B 81 7E 37 02

1 0.0863 428 7 00 8E 00 00 37 00 20

2 0. 064 200 7 01 F5 01 E2 02 00 00

-CHAN - E&EUJZ CAN Bus OFv>FI%Z 1, 2 TERRLET,
-TIME - CAN Bus ZaCi#xUtEsfEzRUE T,

-ID - E#RUIZ CAN Bus @ ID Z5RUZF T

-DLC - &E#RUIz CAN Bus OF7—51-REZRLET.
-DATA -52#%UIz CAN Bus D7 —INETY.
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CAN 2% A%
Labsat3 (C CAN ZzeEke B3z (F YERIRIF(RLACS202) 2 HEALET,
YLEEORIANC 2 FroRILD'CAN HIGH' XU ‘CAN LOW' DIFEFHHAD T, s0igatE3 CAN Bus DA UIIEHLET .

LabSat #E5&IRI~
RLACS202

Labsat3 ##2&)L. MENU -> SETUP -> CAN -> RECODE TYPE (&)L CAN 02 A R ZRELE T,

CAN D2 A (. BEROIRT TE—RIERDET, LabSat3 & CAN 754/ —-DAH THEEITZHE(F 'DIGITIZEE—R &LL(F'LOG FILE'E—RH©FIETEEY,
LXDND CAN J—RHEEH S TS CAN DT IC LabSat3 #iE# U CTBE I35 E(E. W I'LOG FILE'E—R(GGEEL THSEEERL TEE L,

‘LOG FILE'(CEREUISE. 588%92 CAN OR—L—MEERTEITINENHDFE T, h—L— MIIEH I3 CAN F1>DR—L— MRIVEICGREL TSV, MMOIEICERTES
3L CANBERIS-UTUEVWET, F/z. ‘Silent Record’(CFIvIZz ANB L. SLExH Labsat3 ([FIGEES (ACK) %Z1E$HT. CAN OEREFEITVED,

YEERIRIAICE, 120Q8IHIEDSY > - MEhoTWET,  ##t9% CAN-Bus DIERRICEDE T, BY/ELEZUIDE TS,
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CAN BE A%
Labsat3 T CAN ZE4A2E3H(CE. s2EkUTE CAN Bus [CHISUEFY>RILIC CAN 1> %1EHEUE T,
T CAN-Bus -
n
| = s
[ L ]| Labsat wEIRIS
o

HRERIRDAICIE, 120Q FRIFGIEFIOSv >IN — Mo TWET ., $E#t9 D CAN-Bus DEARICEDE T, BNELZTIDE X TSV, Z{0OT—AT. BAERZE 12004
IETINETT,
FJz. LabSat £EZDA>45—TJ1— AN IEULGRE

ENTVBIED, CAN ESDEENMEETE, BEPEEEZSISERVZEIRNR THIEZEND THS. BEZITOT
220,

LOG FILE - RTECERUIBE. CAN DIGEES(ACK)ZRELELFT . IWEEBEIXETEILDTED /- RZEOTLSINESH . HENUHHETRL TZE L,
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LabSat (CHEHGENIARERNBA N MEELERT 218, LabSat3 OAMAREOIERIRIFCT S AN ELE D HMENOTVET . TZHILANBIMENSRA 12V E5%
ABURMEF 2.5V TY, TZHIHNE 5V THALET . TSI AN DOEFRZBERIICTS(C(E. MENU -> SETUP -> DIGITAL -> CH1 OIRIGERUL. YXMS
Digi OFIvIN -V IFET COLIICHET BE. 5LiRP(E. LabSat3 (& DIGIGLSRIRIIDESES 3 )DIREEZECHRL . AR (S DIGO(HLRIRIIDE>ES 2)

(CTHESEEHIUET .,

LAN #2E#5

LabSat3 (Z(Z. O—AILIUT7Ry T —I(LAN)ZNTUIRUE—RI> MO—IVERTEEC T 21 —HRY MM 2A—J14 AW MmN TOE T, UE— ML, Telnet JOMILEN U
BRTFIM—Z20OIV REFERUTERSINE T, F. C#T0J353>) E:5%EAUT LabSat 3 &LV —YDr(C. 1Bk FlEEE5(CfE3R1E 95 APL HF)
HTIEETY . API OzFE API Z(ERAULIEY > TN T T —232CDW T, [LabSat_3_Remote_Control_Pack |Zi2tLTVWEI DT, VBOX JAPAN £THHBWVE

DELIZEW,

<EHEAE: LANT=-TNRBAMN - P EERALET, >
Menu> Setup> LAN> IP Address "5{EE®D IP 28 ELE Y.
Menu> Setup> LAN> SUBNET MASK ZE&TFEULE T,

LabSat3 @ IP FREDHI :
192.168.1.225
255.255.255.0

PC(FIEE®D IP 7RLAZFESHNENHDET,

I MO=IRRIL> RYRND=DEHBEII-> 1 -2y > TONF1>
A>A-2yNFORIVN-23> 4> TONF1

HEEREZITVET . LERDBICHISUERENBRTY .

' A-$o 0T

F9hT-7 s

EROAE:

@ Intel(R) Ethernet Connection 1219-V

INERRROEEEEALET):

i

¥ B8 Microsoft %y hI-TEI5{TUb
W T Microsoft 2y hI-0 B 724 WETUF-£5
B QoS /(Tyk AT I1-5

S 1 /539 JORIN /(=353 4 (TCP/IPv4)

a A 258-Fyb ORI /(-3 6 (TCP/IPve)

=
M 4 Microsoft LLDP ORI F54 /(-
i

<

4 Microsoft Network Adapter Multiplexor Protocol

v

>

AVA=HN)... AR
=8

JOKF4(R)

EE2E@7ar/ A 25-29b JOMIN, BERESNLETEE
2yRI-JB0BEERETI. BEOI/F IY7 *9I-2 70K

hTE.

oK

Fvuel

2

IP PELAD:

pPELT P VI

FIalb -1 (D)

@ R0 DNS $=/{-OTFLAEE3(E):
F5% DNS #-/(-():

{28 DNS #-/(~(A)

O&THISEERETIL

| AYF-Fyk TORI -3y 4 (TCPAPVAOTTT A

FyhI-TTIDRENYR-FNTLIRAR. P SEESRMICR
37, 4-FENTOEMESR, FyMI-IEESICEYEIP BE
LK.
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Unit
LABSAT 3 UNIT

LABSAT 3 CARRY CASE (RLLS03-1RP & RLLS03-2RP only)
LABSAT SCENARIO 500 GB HARD DISK DRIVE (RLLS03 -2P & RLLS03-2RP only)

VBOX MAINS ADAPTER
32GB SDHC Card
USB 3 SD Card reader

LEMO 2 WAY TO 12V CIGAR LIGHTER LEAD - 2M
GNSS QUAD CONSTELLATION MAGNETIC MOUNT ANTENNA (RLLS03-1RP & RLLS03-2RP only)

SMA-SMA CABLE - 1M

SMA PLUG TO MCX PLUG CABLE — 1M

SMA PLUG TO MMCX PLUG CABLE — 1M

SMA PLUG TO TNC PLUG CABLE — 1M

LABSAT 3 BATTERY (Not supplied with RLLS03-1P)

LABSAT 3 EXPANSION CONNECTOR ADAPTER (RLLS03 -2P & RLLS03-2RP only)

LABSAT 3 MANUAL

LABSAT 3 CABLE IDENTIFICATION SHEET

LABSAT 3 QUICK START GUIDE

RACELOGIC
D 3 \\K '&ﬁ'

Part Number

RLACS197
LSO3HDD
RLVBACS020
RLACS199
RLACS204
RLCABO10L
RLACS198
RLCABO71-1
RLCAB082-1
RLCAB083-1
RLCAB084-1
RLACS201
RLACS202
LSO3MAN
LS03-CABIDEN
LSO3GUIDE
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IHEF )L LabSat D> FUA% LabSat 3 TH&ETI3LSCERTS

LabSat (FHREIBIKEDN\1FUDT—ATEERLTVET, —/A T LabSat 2 & LabSat 3 (& GNSS @ RF 5% IQ N1/ FUTJ7( L TEEERLET . €Dz, LabSat D>+
DA% LabSat 3 THB4&93(l(E. GPS @ RFESE/\AFUI7A(IUAD>IAVN- N BENNETT,

LabSat M3 FUA(L LabSat2 TIXZDEFTIIBLETEF A H(C LabSat 2 D3 FUAL LabSat TIEZOEFETEIBETEFEEA.

LabSat 3 (& FAT32 71 JA—XyMAERLTHD. 4GB OI71/ YA XHIBR%EZ(IE T, LabSat > FUAZHRYINI17(E. LabSat3 HDD (LA > A R=ILENTHI.
LabSat & LabSat 2 >+ UA%. LabSat3 DJA—NYNIZIEI B ENTEET,

COZRYINIT (. —E(C LabSat / LabSat 2 @3 FUA% LabSat 3 O*.1s3 JA—<XwNIZHLZD, LabSat 3 O*.1s3 JA—<Xwhh'5 LabSat 2 *.1s2 JA—<w
NP> LabSat *.bin JA—YYMNIEHRIBENTEET,

ZHRYITRIT 7 DIFEELUT T,

Racelogic LabSat Scenario Converter v2.0.0
Copynght © 2013

Source Scenario D\Scenarios\GPSBDS.1s2
Scenario Details 1 bit GP5L1 + Beidou
Destination Type {Lﬂb.saﬁ

Destination Scenaric  D\Scenarios

| ——
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Source Scenario DAE(ICHS Browse R &I)wIF 3L, UL LabSat S FHUAZIBE I RENTEF T, LabSat Scenario Converter tool (ZBEEIRII(C
LabSat >FUA% LabSat3 >FUAGLRTF *.1s3) (CEZHELET,

UL LabSat3 > HUA L. BEMIC PC OEIRESNIZIBFRICRFESNE T, Destination Scenario OF&E(CH S Browse MY &I IFBE. BIDGFIZIEE I BIENTE
ig-o

$7UL) LabSat 3 scenario (& LabSat3GNSS 21— TEITIITENTEE T, COFLWIFUAL, LabSat 3 THAEI 3D BRIEROI7(INEEZSDIAINAST
BRENEd.

#4893 SD cards

Class 10 UHS-I A EDOZARYID SD h— REFESTIZEW, ROVZ M LabSat 3 TFAMYEEcNTz SD h—RTY,
SanDisk Extreme 32GB
SanDisk Ultra 8GB

LabSat 3 J7—ADI77vIIL—R

I7— LI T7R YT —RFBICE, SD h— RO —RIANACT7— L1 T7OT74( )\ %2IE—U. EiFE ANIEE(CEENLTLWS LabSat3 (C. SD h—R%EAITIEI T,
LabSat3 (77— A1 7% BEMICEREL. 7Yl —REZEITUET, About X=1—0 firmware version R—> T, IEWLLF7YTST— MIERENIZZERFEZRL TEEL,

Revision 2.06 Page 23 of 36



LabSaty) RACELOGIC
Q =& hs

SatGen YJhUI7

LabSat 3 @ SD card & HDD (. SatGen YIRII 7 DEVAZBNITIRVETADURERENTVET,

SatGen (3. LabSat TEB4ARIEER RFESBESTIAZIER TESRNRYINIIF TS COVINIIT7ZEZE PC TI1-Y-NEEPBEFIIZERL T 21—
banfz LabSat > FUAZVERRTEE Y, CDSFUA% LabSat TBAT LT, FRIRJAET. KELRL. IEFER RF {§5% LabSat MSH D TEFXT,

SatGen (3. Bk EDEARAIE - BT - B (CHEVTE, £ 2 BEBIFOS FUAZIERR TESDEWD, BRHERFIRPHDET .

SatGen %{E5HEH T — -
. L . . N o e Sk

BIZ(E. 3-0w)ERRICUT, GPS 7/ 2RISR BURITNERSR, EVST—ANEZSNET, o e

ZOIHE. SatGen (FHHIR EDEDESBIBFRTE, L REDT -V KT —FREBIEN TR R Gt | o - |

THoTh ARIBMIC -~ NERUBEBMIIOT A NS AR ER T BTN TEET, P s |

TNIZEDT, GPS HARDETEFENDBTENETREICARD, BIFEBLNSHIIRA (BN TEAR 2 IMBPRODS FUA | e R

EESTT AN RMETEET . FRPOMIRCRIRUE—0OTA M EET 2N TEET, 5534 LabSat — —

3 FEDT—9EFER - BETIENTEEIN. ARSI FUARERET —FEERICIOMO-LTREIEN | s 0

BIHE TN, 20D GNSS ZHEM TEOLEBNRMTES " TAMEES FUA R T BIEN TEET, | """’5 @

ERINMEEETANIED, 91 LY —>%BID, FRETTANED, 535B00-ILA—/\-RE, 2050 - o

BNRERT AN - ERIES BIENTEET, = —

AISFHIATP G, AEBOBEES. 1-F— & L— . NMEA, Google.kml, VBOX.vbo OT7 (L&A R— N 1-H—HBRICESUIERES I — R, BE

WSAER T BTENTEET,

Revision 2.06 Page 24 of 36



LabSaty)
&

YINIIF D 2 DDiERAL
SatGen v3 ¥>J)YINITI7 GPS/GLONASS/BeiDou O 3 FHEDFHEDHF NS, 1 BHDESZEIRL TSI 3303 FIARER TEE T,
SatGen v3 717IYIMIIP GPS/GLONASS/BeiDou O 3 FHRDFEEDHNS, 2 BHEDESHERL TSI 23> FIARER TEFT,

SatGen v3 NJIWYIMITFP GPS/GLONASS/BeiDou @ 3 FEXEOBEEDHT NS, 3 FBFEOESHBIRLTII1L—2a> S FUAZIER TEET,

SatGen v3 FEN—-J3aYVYIMIIF GPSBEDII1L -3V FUAZIERRTEE T, S FUADIEREFREIE 120 FCHIRENTVEY,

RACELOGIC
D 3 \\X 'E‘ﬁ'
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NSTWNS21-F129 B4R

HBics
o LabSat 3 ZEICEIIB(C(F. BRI ZDEED 2 REHRUMIT TTEEV.. 20BN ZREL. BEIECERRY>ZHU T, LabSat 3 (CEIRZ ANIECE
LTFEW,
BETHIRLBWMES

LabSat TE#RUILT—4%ZBAELTE., LabSat (CHE#LIZ GNSS IS UNEEZMIELRVMES(E ROFIyIUR MU TS,

e LabSat TF—4%5HKI IBRIC. VT INBEZEDEDNBVCELEMETRL TS, (B&IRD GNSS 7> 7 HREBEDIEEZSR)

o LabSat £7>7F DIEERHERL TSV, Yy MAD/NERTIHMESREEZASTRRESEZOIREMENGDET . Fe. IRIFPT-TINERISE TUEHNBLE
ZHEERL TS,

o  BRICIELEEREN. SHNBVTEZRETRL TS,

o ATFOIRERS. IEEEMENESZSN TLBMBOT > T HITIERL. 72T FHIEUHERET DNV EREERL TXIEE L,

o THBAORARICEEID-)LRRY— M EITUTIZEN, TN, BEE GNSS ZHEMNT IV Yy (BB (LRI 215 )25 V> 0—- RUTREFL TS,
GNSS ZAEHNMEEENFICT IV FYIZ T ENSDES ZBEUS I NS TT . TDOI, SLiREN GNSS E52B AT 3L GNSS IV (CHUAIRIFINLT
IRFYICEDINT, ZEHNEESLBEESZIRESEI DR REEMENDDFET .

5@;———-:__________@ Iz, GNSS #aREEIME. Z2NBTHD. MBI BN BN EETY,
\ri; = BLEIPEIAGBRAERMEEMERSL. RF ESORSCENSAT MEEEE FaEET.
=
B — V] EMORREIFE LabSat3 0/ T -V AICHEESZBLEHDER A
- b TSR GNSS 7>7F (& IELKBET BICBT SO RIL—Uh R ETY . CNICED. 72T DIELCH AN SDIFELBL) GNSS
o= (ESORSERST N TEET, BRI BBEOSBEI - INOREERLET. UDL. BLUNRELET> T

TORER®, EBRIL-TTEIRVBEBECE. FRIBIITRIL-T 7B ETY, CO7>THIT ORIV —% W8
L. EEECHBUKTOTRICEMETIRETY, I3 RIL—27 7T OB FARGTRIBECB RIS RIS,
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TF—HERRREDRIBE{L
e LabSat 3 (3EE&A SD h—R%&{E-T RFE5%CERk-BAELE Y, LabSat > FUA% LabSat3 /\—RF1 2T RS54 T (HDD)HS SD h—RICERX T BIC(E, T—9H
AZNIEFCRE Vs, USB3.0 $EkcalgER PC o TLEEL, LabSat 3 HDD (& USB 3.0 TOE#N AIEETY . SD h—RU—4—6 USB 3.0 LOEIRMED
HBDEDZEAERTZE,
Q&A
SCERTEZEME? BRELTI09T 2.4GB TY. 1 KR 14.4GB, 24 BR 345.6GB. 717 )L OB EFCDEHETT,
#EHDD(X?  J\yIJyPO-—-1TB. 2TB MiniStation HD-PNF1.0U3-BBD %##320 %9,
WEDSD (72 D352 10 L EOEOESER TSV, . X190 SD ho0bA XTI THSHERUEE A
HERUNDOZET T HIMEZEFIN ? Labsat DSE7>THITITATROT A4ENS 2.85V EBENMETVWET , CHIBICRDIZW>FFH(C DC Ay M3 T
AEREEEINFERTEEY,
D Labsat TiREkUIeT — A2 BESERVN, SUTIIESHIREHZON ? SUTIBS(CEREL BETILD Labsat TERERUEBDEIBAETEED,
AAEDERRD UP Grade (FAJEETULLDN ? BIBET Y. ULNULAFVRISEDF I O TREANNDET
RIEANERA( ? UKAS (UK) ®RIE2HhA. ER 1 HhH. AEREIRES(10.23MHz)DiERZ2LTVET,
SLERUIZ GNSS S5 DL, £EDIT7T—920FE?  I7-TioskUSS(d. Labsat WD AMP T- 83dB THHENET. 0 HH-83 DEALAILT- 115 FT
TFRENTEE T ZOBED CN LEEEEBSDFE T, -115 UTFCLRWVBE(E ST —FyRED
EE ATT Z AN TAGL TZE0,
TXUHD EAR HITE(FESTULLIN ? 1. 7XAUNE 2. PXUNEOEPGEERLTVS 3. 7XUAROYIM2ERLTVS, 0 3 RICBRRBIFNIEIRINCRZDT
Labsat (1 FURRLROTHEE (BANSMMOENGILH I3)CEZHLEFLA.
UHU. PXUACEAEINT, B I 2BREE THREBDEIO T, ECCN &S 3A992 THIHL TIEEL,
CAN & RS232C (FEBFICERERTEEIN ?  TaT7IBLEOEFT I THNIL. BIRETT,
=AU TUEfN s8HIE T (X2  MIDTEIETZLIHERRVD T, EBFEZIRD . \vF)—FEROZEE. /\yF)-Z2H0TTFE0,
SCER(HAIBFEIHREFTH ? ATATDBEEDICIEETT,
REBERRE ECERUET—IRTERRULEIN ? I7(IETANAIEEDET 24 AETERRLET.
TANACFUKDT=IANBNETH ? 23 T7{ILANBNET,
it DT —IBETEEIN ? TERWVTY,
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LabSat 3 {1k

LabSat 3 LabSat 3 LabSat 3
Single constellation | Dual consteliation Triple consteliation

Simultaneous AF Constellations 1 ¥ 3
Constellations GPS, Galileo, SBAS B 0755 / GLONASS / Beilou
RF Constellation
P (Miz) 1575.4/1602.00/1561.098
Rexord
Number of Sateflites Al in view
sampling frequency 16.368 MH:
Bandwidth 9,66 MHz per constellation
Single 1bit &0 1bitI&Q 1bit 180
Quantisation | constellation mode 2bit 18Q 2bitI&Q, 2bit 120,
MP-' Mudtiple 1 bitl&Q 1 bit 180
constellation mode WA
Data Format 1aqQ
Input noise figure 278
Winimum Input gain PP
Input AGC dynarmic range 58 dB
Active Antenna Voltage Supply 28-3vel
Replay
Output DAC SNR 40 4B
Outpur | & Q crosstalk &5 dp
Output LO phase nolse 33 dBe/Hz @ 10kHz
Output LO feedthrough > &0dE below signal level
Output quadrature phase error 1 degree RMS
Output mixer sidebands > 30d8 below signal level
Output Signal Level -73dBmte - 105 d8m in 1dE steps
System
0.35 dB 2-bit mode
D 0.8 dB 1-bit mode
Reference osdllator | TOWO +/-2.5 ppm
Bpaaracy OCXD +/-0.3 ppm
Reference oscillator | TONO +[-1 ppm | year
aging (75718 +/-0.3 ppm [ year
Reference osallator | TOXNO +/-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 dBc/Hz @1kHz

phase noise DCX0

-145 dBcfHz @1kHz

External reference input

10MHz 500 0.5V to 3V p-p

User Control

& Button Membrane Keypad

Display

Backlit LCD Dotmatrix

Additional Logging

1 channel CAM, R5232
or Digital (firmware
upgrade|

2 channels of CAN, R5232 or Digital

Removable Battery Pack

Li_Polymer 2260m#Ah

Media Storage Incleded

32 GB 50 Card & 1TB USB HDD

5D Card Media

Class 10 max size 128GE (FAT32)

Operating Voltage

BV to 30VDC

Size

167mm = 128mm x 43mm

Weight

960g with battery {910g without battery}

Operating Temperature

-20°C to +60°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 GMSS receiver for a replayed signal relative to the same signal
measured live when using a high guality GNSS antenna with good signal strength. Performance may vary depending upon signal

lewels and GNSS receiver used.

RACELOGIC
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System overview (BffiXXED-®. EXDFFICLTHY FT, )
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)
"r \\
r FPGA Buffer o
7] AGC ,
. 2 bit | 2 bit | _
RF In : : ADC DAC —® Attenuator Combir RF Out
I . 2 bit Q) 2bitQ
_®: e ADC DAC 4®~
r
S Monitor
0 0 0
\J
L
\. J
TCXO / OCXO System
Clock SD Card usBe
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
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.
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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
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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Module Dimensions
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