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GNSS LEA-6T and LEA-MS8T in iSync devices

Introduction

Current situation (2019):

GNSS integrated

The GNSS u-Blox LEA-M8T is hardware integrated in the following iSync product;

e GXClok-500

The GNSS u-Blox LEA-6T is integrated as mezzanine in the following iSync products:

e LNRCIok-1500, can be integrated
GRClok-1500, is always integrated
e GNSSource-2500. (GRClok-1500 inside)
GNSS on GDK-2
The GNSS u-Blox LEA-6T is integrated in the following iSync products:
e GDK-2
GPSReference 2000. (GDK-2 inside)
e GPS PicoReference. (GDK-2 inside)

The communication with the GNSS of these products is special.
See Application Note "GNSS and GDK-2".

Communication scheme between user, iISync and GNSS

User
Terminal

rect link E

GNSS kj‘
LEA-M8T iSync

=]

Figure 1

(iSync means GXClok-500, LNRCIlok-1500 or GRClok-1500)
Usually the User communicates to the iSync with no access to the GNSS.

With the debugging command "@ @@ @GPS", a direct link can be established to the GNSS.

In such situation the iSync device doesn'’t listen to the user.
To cancel this direct link, send "@@ @ @".

©Spectratime
sales@spectratime.com
www.spectratime.com

Europe Headquarters
+41.32.732.16.66
Page 2 of 8


mailto:sales@temextime.com
../../../../../../Website/Sources%20pour%20PDF_WEB/www.spectratime.com

GNSS LEA-6T and LEA-MS8T in iSync devices

Configuration of the GNSS with the iSyncMgr

Recent iSyncMgr's have a GNSS configuration module that take advantage of the debugging commands

@@@@GPS and @@ @ @ to configure the GNSS. iSyncMgr_GXClok_2018-03-16.exe is taken to illustrate
the following description.

To launch the GNSS configuration, choose "Configure GNSS" on the Menu.

T2 iSync GXClockUpDate_2018-03-16. Special LEA-xT. Device: GKCIDckX — >
File Command Timing+Tracking 5erial Port Update Configure LEA-MET  About

| dentification: |S PTS#0-002/00/2.10 2017-06-19
Senal number,  |GO13E7

Figure 2
Default configuration
Configure LEA-MBT - X
LEAMBT-0-10(2017) . Expected: Device:
- swi/ersion [ExT CORE 2.01 (111141) [EXT CORE 201 (111141)
- b Wersion (00020000 [000a0000
Extension  [ROM BASE 2.01 (75331] ROM BASE 2.01 (75331]
8 FWVYER=TIM 1.10 FWwYER=TIM 1.10
PROTVER=22.00 PROTVER=22.00
MOD=LEA-MET-0 MOD=LEA-MET-0
FIS=04EF4015 [100111) FIS=04EF4015 [100111)
GPS.GLOGALBDS GPS.GLO:GALBDS
SEAS IMES.0Z5S SEASIMES.OZSS
01z0 [~ ASCI
14.G 2z i llE]

=wVERSION 7 PASS
hwVERSION 7 PASS
Extension ? PASS

Steps: 1 Wwiarmings: [ Ermorg: 0

@[

(3) CONTINUE STEP | Repeat

™ Stopon'waming W Stop on Emar
-
=

(1) TestiSync

| | Retum ‘

Figure 3

If everything goes normal, the window should look like on Figure 3.

e |If there is no data under "Device:", click more time on (2) "Test u-Blox/Start"

It is heavily recommended that the 3 tests, sw VERSION, hw VERSION, Extension, pass. If not, contact
SpectraTime.

After clicking on (3) "CONTINUE", sometime later, the configuration should end with "0 Error"

©Spectratime Europe Headquarters
sales@spectratime.com +41.32.732.16.66
www.spectratime.com Page 3 of 8



mailto:sales@temextime.com
../../../../../../Website/Sources%20pour%20PDF_WEB/www.spectratime.com

GNSS LEA-6T and LEA-MS8T in iSync devices

Specific configuration

A more specific configuration can be chosen:

e Click on (1) "Test iSync" and then choose another configuration.
e Then click on (2) and (3)

Getting more information from GNSS receiver

The GXClock has a reduced set of standard NMEA messages limited to $GPZDA and $GPRMC. It is possible
to take profit of the rich messaging system of the LEA-xT by sending them out through the micro-Controller.

Terminal x
Sended:
|@e@acrs
Recsived:
Retum

Figure 4

To initiate the link between the internal GPS port and the external serial port, send the debug command
"@@@@GPS" from the "Terminal" window of an iSync Manager program. Immediately after the setting of the
link, strange characters may be displayed in the "Received" box. It is binary from the GPS. To continue, close
the "Terminal” window as well the iSync Manager program.

With the u-center program from U-Blox it is now possible to control the GNSS LEA-xT.

@ COME - u-center 8.27 - [Messages - UBX] - O X
File Edit View Player Receiver Iools Window Help
LEL|| DEH&-

ahe B0 DE-E-E-M- 3@

= v v

®

BEimGEEGEEE

GZ R10 R11T R1 GY G3 R24 GIER1T E12 G5 E11 E20 RZ GE G23 E4 R& R18 E13 GZ3 R12 G21 G22 G31 G24 G3 G G32 R RI GI6dB

I v e 43 5%

& & &

NIMEA

uBx 03

@biox

The UE protocal is a binary protocal with litle endian bute sex.

u-blox binamy protocol (LIBX]
ublow AG

Each LUBX message starts with a bwa byte start code (0xB5
0¢62). This is followed by & one-byte class code (which
indicates the class of the message] and a one-byte 1D code for
this class.

The next bwo bytes (litle endian] give the length of the
payload. The payload is then transmitted with the number of
bytes as indicated. Following the payload are two bytes which
give the Checksum over the packet,

For checlksum algorithm and individual payloads, please see
the LB protocol specification.

@ X i = B |

il

Ready u-blox M3/8  |-@= COME 9600 Mo file open UBX 00:06:08 |09:44:47 | &

Figure 5
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GNSS LEA-6T and LEA-MS8T in iSync devices

First, connect the right serial port with the corresponding icon or from the menu Receiver/Port. Then open the
Message window with the short key F9 and make it big. The messages needed by the iSync for stationary
timing are highlighted. With the help of the U-Blox documentation, it is now possible to cancel messages, make
other messages active or fully change the LEA-6T configuration.

Important notes:

e The changes made "on the fly" are not saved in eeprom. By power down / Power ON the iSync, the old
configuration comes back. But there is a way to save the current configuration in eeprom. (CFG/CFG).
SpectraTime is not responsible of malfunction due to changes in the GPS configuration.

e With the standard configuration, the iSync will go in holdover, if it was in tracking, after the setting of the
direct link to the GNSS. In fact the messages are no more decoded by the iSync in such situation. But it
is possible to consider the GPS just as a "PPSREF generator" and to configure the iSync accordingly,
see the Chapter: Tracking the internal GNSS while in communication with it.

To break the direct link to the GPS, run the iSync Manager, window "Terminal” and send "@@ @ @".
Tracking the internal GPS while in communication with it.

It is possible to track the PPSREF of the internal GPS while staying in communication with it.:

MAvx.Module Adjust =

Param.MNb:

" BFlag
’5 ﬂ —— Data Type: |Unsigned 1 byte i

Walue in Parameter description

RAM EEPROM FLASH  |GPS resource wtiisation

1 '8 i Bit description:
7 ol o7

CE ol
5
o]
=13
2
1
|

GPS Position ransfer

GPS Date/Time transfer
Consider granularity mess.
Configure GPS

Consider GPS messages to track.

M ’ Retum
Figure 6

NN mEHNN

To activate this option at power ON, cancel MAv parameter 0x22, bit 0.
In such situation, it is also recommended to avoid any regular message from iSync by cancelling MAv
parameters 0x0OB and 0Ox0C. .

Choosing the GNSS constellation

This Chapter is not applicable to the LEA-6T.

The LEA-MS8T is able to decode position information from different constellations.
One or a mix of constellations can be chosen with u-center. From message window, activate UBX-CFG-GNSS.
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GNSS LEA-6T and LEA-MS8T in iSync devices

Standard configuration

In this configuration, the 3 main constellations, GPS, Glonass and Galileo are activated. This configuration is

settled by default in

SpectraTime.

US GPS oriented configuration

Messages - UBX - CFG (Config) - GNSS (GNSS Config) [ [-E S
- CFG (Confi
70 (Confia) . ™ | UBK-CFG (Config] - GNSS (BNSS Corfia) 2
- ANT (Antenna Settings)
B:-\TC'H |\Bétch. n?ccle output) Channels
- CFG {Configuration) D GMSS Configure  Enable  min mas Signals
.. DAT (Datum)
N 1} GPS v v g 18 v
.. DGMSS (Differential GMSS cor [ L1E
.. DOSC (Disciplined Oscillator) 1 5BAS M o 3 IV L1CsA
.. DYNSEED (Dynamic Seed) 2 Galilen v v 4 8 W E1
- EKF (EKF Settings) 3 BeiDou 3 s 16 Bl
.. ESFGWT ([Gyro+Wheeltick) 4 IMES 3 — 'D_ '8_ o e
.. ESRC (External Source Config
.. FIXSEED (Fixed Seed) 5 0255 3 |0 3 W Licia LS
. FXN (Fix Now Mode) E GLOMASS v v g 14 v L10F
.. GEOFEMCE (Geofence Confic 7 IRMSS
.. GNSS (GNSS Config)
- HMR. (High Mav Rate)
. INF {Inf Messages) Mumber of channelz available 32
.. ITFM {Jamming/Interference Mumber of channels to use 32 [T Auto set
.. LOGFILTER (Log Settings)
M‘SG I‘MEEE_EQE_EJ _ For specific SBAS configuration uze
Mavigation 3)
.. (Mavigation Expert 3)
.. NMEA (NMEA Protocol) &7 Y
< > g
@ | X | Esend 3¥poll | 5 & E [
Figure 7

The US GPS being the basis constellation of this receiver, it is in fact currently (2018) safer to work with this

constellation only:

e Strong signal with a multitude of space vehicles
e No problem of time mitigation
e The built in jamming indicator is not working if another constellation is active

Messages - UBX - CFG (Config) - GNSS (GNSS Config) =N =R
- CFG (Confi A A
& CFG [Config) _ LB - CFG (Config) - GNSS [ENSS Canfig]

- ANT (Antenna Settings)
B-'-\TC'H |\B§tc h. n?cclr: output) Channels
- CFG (Cenfiguration) [0] GMSS Configure  Enable  min mas Signals
.. DAT (Datum)
N 0 GPS v = 2 18 v
.. DGMSS (Differential GMNSS col =l ek
.DOSC (Disciplined Oscillator) 1 SBAS o T 3 M LG
. DYMNSEED (Dynamic Seed) 2 Gallleo v r 4 3 W E1
- EKF (EKF Settings) 2 BeiDou 3 e )
- ESFGWT (Gyro+Wheeltick)
’ v

- ESRC (External Source Config ¢ IMES v 5 v 8 o e
... FIXSEED (Fixed Seed) 5 0zs5 v I a 3 W Lica T s
- FXN (Fix Now Mode) E GLOMASS v - 8 14 v L10F
.. GEOFEMCE (Geofence Confic 7 IRHSS
- GNSS (GNSS Config)
- HMR (High Nav Rate)
- INF (Inf Messages) Murnber of channels available 32
- ITFM (Jamming/Interference Murmber of channels to uze ’T I Auto set
.. LOGFILTER (Log Settings)
- MSG (M rs.age.s] . For specific SBAS configuration use

\avigation 5)
- X3 (Navigation Expert 5)

v
- NMEA (NMEA Protocel) v
< > g
& | X end ¥ Poll | 5% 9|5 [
Figure 8
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GNSS LEA-6T and LEA-MS8T in iSync devices

Asian customer configuration

This configuration, which includes Beidou, is for user located in Asia.

Testing the GPS jamming

Messages - UBX - CFG (Config) - GNSS (GNSS Config) ==
=} CFG (Config)
G Er oo . ™ | UBK - CFE (Canfig] - GNSS (BMSS Confi) =
- ANT (Antenna Settings)
B.-;'TC.H -jBétch. n?ccle output) Channls
CfG '_.CCangLIIatICIT- D GMSS Configure  Enable  min max Signals
- DAT -_Dathm- . 0 GRS v v ’8_ ’F =R
.. DGMSS (Differential GMSS col
. DOSC (Disciplined Oscillator) 1 SBAS M ! 3 W LICA
. DYMSEED (Dynamic Seed) 2 Galilen v v 4 3 W E1
- EKF (EKF Settings) 3 BeiDau v v ] 16 v B1
- ESFGWT (Gyro+Wheeltick)
core (Bt 'IC|< EEC'C - 4 IMES ~ (i TR R T
- ESRC (External Source Config
... FIXSEED (Fixed Seed) 5 0258 M o 3 WoLca T LS
- FXN (Fiz Now Mode) g GLOMASS v I g 14 W L10F
- GEOFEMCE (Geofence Config 7 IENSS
.. GNSS (GNSS Config)
- HMR (High Nav Rate)
... INF (Inf Messages) Mumnber of channels awvailable 32
- ITFM (Jamming/Interference Mumber of channels to use 32 [T Auto set
- LOGFILTER (Log Settings)
A For specific SBAS configuration use
- vigation 3}
- A (Navigation Expert 5)
v
. NMEA (NMEA Protocal) 4
< > g
@ | K | E%end FFPoll | ¥ & E [
Figure 9

If the iSync is placed near RF emitting devices, it can be helpful to see how the embedded GNSS receiver is
jammed. The LEA-6T and LEA-MS8T have useful tools to make some tests.

e Firstinitiate a direct link to the GPS, with the debugging command "@ @ @ @GPS", See Chapter

before.

e Currently (2018), the jamming indicator works fine only if the constellation US GPS is selected alone.
See the Chapter "Choosing the GNSS constellation".

Messages enabling the jamming indicator must be eventually activated, depending on how the LEA-XT is

configurated :

e From UBX/NAV / SVINFO, activate the SV level indication. Right click / Enable message.

e From UBX/MON / HW, activate the jamming indication. Right click / Enable message
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GNSS LEA-6T and LEA-MS8T in iSync devices

0 COME - u-center 8.27 - [Messages - UBX - NAV (Mavigation) - SVINFO (SV Infermation)] — [m] X
@ File Edit View Player Receiver Tools Window Help - 8 x
-~ A D& &

2R B0 EE-EA-E-m- 3@

e COMB - u-center 8.27 - [Messages - UBX - MOM (Monitor) - HW (Hardware Status)] — [m] x

£|Ia Edit View Player Receiver Jools Window Help

=

-

L

ODE &=~ &
B EDEE-E-m-m- @&

EE 24 GIT 13 Eill

Iﬂll

[ ] -
v o litg & & & Bole o M @ % &
RESETODO (Reset Odorr FINR (High Navigation Rat
SEEL DRI e« s (Navigation) - SYINFD (S Informatior) 0s e PR (P Pevigation B2t |y e ON Mariton) - H (Hardware Status) 15"
ellite Informatic INF (Information)
Status) ; ; iz LOG (Data Logger) Fleal Time Clack Gtat —  Noise Level 118
vigation Solutio Ch S| CNO| Residual| Nav | Qi El| Az Orbit Healthy B MGA (Multiple GNSS Assis gal Time Clock Status |calibrated
- STATUS (Navigation Sta o B0 B/ e of B AEMedm ey 1 £ MON (Menitor) Anterna State Stalus. - [TK AGE Monitor 50.9%
-SVIN (Survey-in) @5 12 20 ELIEeMN ©4 22 2180 Eph oY 4 L EXCEPT (Exception Dur Arterina Pover Ststus: [ON
i o1 513 4 QMeY ©F £ 14MoEh oY 4 L. GNSS (Default Cw/Jamming Indcator. 31%
o0 G5 51 q@MeY o7 72 NIoEh oY 4 s 5 | seleBoot o ractive 5
3 G17 4  313ey o7 35 SieEph oV 4 e
Gali e. G5B D0 ODeN o0 25 2Nedm eN 4 Y it B[R
-TIMEGLO (GLO Time) o4 G513 3 OMeY o7 28 121 eEph @Y 4 sstem)
_TIMEGPS (GPS Time) o7 5N 0 DDeN e1 19 2TeEph @Y 4 i !
TIMELS (Leap Second In @2 G s D2ey o7 50 MEeEh o 4 i poce [
JEUTC | ¢5  BE M4 243eY o7 13 4Eokpm e 4 . Pin | Function Type Level ] Ira]_Pul FI]_Vitusl Pa ~
TIMEUT ) Buffer) v
. o < > o 0 crinn orooo  ien n eninn
< > < > 2
& | x seon [ | ¢ &35 | 6 | & X apon 3¢ | o FRIIE A
Ready uwbloxM8/8_=0= COMGIE00 |No file apen UBX  05:3226/15:11:05 _/|Ready u-blox ME/3_ == COMG 9600 |No file open UBX  05:33:33 151232
Figure 10 Figure 11

In SpectraTime we have 3 criteria to evaluate the jamming:

1. Regarding the signal level, it must be said that our GNSS antenna is not well located. Therefore we
estimate that 1 SV with signal strength over 50 dBHz and 3 SV over 48 dBHz is a really good situation.

2. The "Jamming Status" is the most important criteria. It must be "Green, OK".

3. The "CW Jamming Indicator" is always under 4% in a not jamming situation. Values up to 10% are
acceptable as long the "Jamming Status” is staying "Green, OK".
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