Getting Started with
S2525F8-BD-RTK EVB

or
S2525F8-GL-RTK EVB



Install USB Driver from Silicon Lab Site

http://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx

=4 Device Manager

File Action View Help
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» 35 Batteries
-8 Computer

b Disk drives
After connecting USB cables, should see 2 » &, Display adapters
. - 12 DVD/CD-ROM dri
COM ports on Device Manager. = e

x 'JwJ Human Interface Devices
g IDE ATASATAPI controllers
.- %5 Imaging devices

Take note of which physical connection results , . Keyboards

. . > )| Mice and other pointing devices
in which COM port & Monitors

A';" Metwork adapters

----- Ll Atheros ARI485WE-EG Wireless Network Adapter
----- ¥y Microsoft Virtual WiFi Miniport Adapter

----- LF Realtek PCle GBE Family Controller

----- l_'i VirtualBox Host-Only Ethernet Adapter
- ? Ports (COM 8 LPT)
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; D Processors



Get Windows GNSS Viewer

e http://navspark.mybigcommerce.com/content/GNSS_Viewer.zip

* http://navspark.mybigcommerce.com/content/GNSSViewerUserGuide.pdf




Default Rover Mode (USB)

Header Jumper Setting
for USB Interface Connection

NMEA Output
Usel (from TX1)
$2525F8-BD-RTK
| lot:M1534R01
LA
RTCM 3.x Input USB2
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SkyTrag raw measurement input
(to RX2)
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Connect Rover to Base Using
Public/Private Base Station

e Get NTRIP Client,
http://lefebure.com/software/ntripclient/

for example

e Setup NTRIP client to stream base station data to
COM port on USB2 at 57600

* From GNSS Viewer select COM port for USB1,
and 115200 baud rate, click button to right to

> B ———
CO n n e Ct 0 GME5 Viewer Internal Use V2.0.172 for Venus 8 -

File Binary WVenus& 1PP5Timing Ephemeris A

Com Port Baudrate pSe
lcom3  ~| [115200 ~

I




Rover Result

* Since most base stations are GPS/GLONASS type, and
S2525F8-BD-RTK is GPS/BDS, only GPS portion would work
for RTK when connecting to these GPS/GLONASS base
station

* Due to GLONASS inter-channel bias issue, only GPS portion
would work for RTK with S2525F8-GL-RTK

* |f base station is within 10Km, antenna having clear view
of sky unblocked, signal SNR over 38dB, and with usable
satellite above 15 degree elevation angle having good
geometry (low DOP), then after a while it should get RTK
fix solution after going from 3D position fix to float
solution



Rover Result on GNSS Viewer

Q GMSS Viewer Internal Use V2.0172 for Venus 8

File Binary ¥enus8 1PPSTiming Ephemeris

Com Port Baudrate Connect
GOM3 115200 I
* [lessage Fosition fix 30
a GMSS Viewer [nternal Use V2.0.172 for Venus 8
File Binary Venus& 1PPSTiming Ephemeris
Com Port Baudrate Connect
COM3 115200 I
* llessage Float RTK

a GMSS Viewer [nternal Use V2.0.172 for Venus 8

File Binary WYenus& 1PPSTiming Ephemeris
Com Port Baudrate Connect

GOM3 115200 T

* [lessage Fx RTK




Frequently Used GNSS Viewer Controls

e See scatter plot => select suitable scale, click

Set Origin to center plot, click Clear to erase
scatter plot screen

Log NMEA output for later analysis => From
File pull-down menu select Save NMEA

e Re-start receiver => click Cold Start button



Setup EVB as Base Station (1/5)

* From GNSS Viewer

Venus8 - RTK = Configure RTK Mode = RTK base mode

update to SRAM+Flash
File Binary GNSS ROM Boot Status

Com Port Baudrz Query Customer ID
Configure GNSS Doze Mode

COM3 +| | 11520
GPSDO Control

| .4 Em!g SUP800 User Data Storage

Schannel id=23 SVID=] Signal Disturbance Test
Snavigation_status=3 3 Geofencing

SBEIDOU2 D2 SUBFR RTK
SBEIDOU2_D2_SUBFR
|| sBEmou2 D2 suBrR ~ Query SBAS

All configuration go through USB1 COM port

Boot Stat

» !
! 09:14.42
S
"IN (11367 | 1000
b Configure RTK Mode
Query RTK Mode -
- N
Configure RTK Maode [
RTK Mode : |F'.TKC base mode - |

Attributes : |L.I|:|date to SRAM-+HFLASH v|




Setup EVB as Base Station (2/5)

If already know base antenna position, can enter from GNSS Viewer

1PPS Timing = Configure Timing =2 Static (input antenna latitude/longitude in
degrees and altitude in meter, update to SRAM+Flash)

| File Binary Venus8 |IM|lmmg| Ephemeris AGPS Datalog Ct

Com Port Baudrz Query Timing

COM3 «| [11520 Query Cable Delay
Monitoring 1PPS

%  Query 1PPS Pulse Width
Schennal (-Z3SVID-{ESSSRE i s coniourd [N B ]
Snavigation_status=3,w Query 1PPS Frequency Output -

SBEIDOU2_D2_SUBFR

SBEIDOU2 D2 SUBFR Configure Timing Configure timing |Eﬂ ,I
SBEIDOU2 D2 SUBFR Configure Cable Delay VT

SBEIDOU2_D2_SUBER Configure Proprietary NMEA Surve \
SBEIDOU2_D2_SUBER Configure 1PPS Pulse Width _

<« il Configure 1PPS Output Mode
- On Line Assistance
; : Configure 1PPS Frequency Output S .
Configure 1PPS Ti 1 S Confi .'."
- . pocts

Configure timing [Staﬁc -]
Latitude 24.784853606
Longitude 121.008756203

Altitude 115.66|




Setup EVB as Base Station (3/5)

* |f don’t know base antenna position, let it survey for 60sec:

From GNSS Viewer

1PPS Timing = Configure Timing = Survey (Survey Length 60,
update to SRAM+Flash)

{| Eile Binary Venus8 Iiﬁghmmg| Ephemeris AGPS Datalog (¢

Com Port Baudrs Query Timing
COM3 - 11520 Query Cable Delay
Monitoring 1PPS
v Message . Query1PPS Pulse Width 1 PPS Configure S|
Schannel id=23SVID=] = Query PPS Output Mode
o . Configure timi -
Snavigation_status=3.w Query 1PPS Frequency Output erigre fmind [5“”’&5" ]
SBEIDOU2_D2_SUBFR &0
SBEIDOU2 D2 SUBFR  Configure Timing Survey Length
SBEIDOU2_D2_SUBFR Configure Cable Delay Stardard deiation 30
SBEIDOU2_D2_SUBFR Configure Proprietary NMEA
SBEIDOU2_D2_SUBER Configure 1PPS Pulse Width
< |l Configure 1PPS Output Mode ! |
4 R‘q“m On Line Assistance Attributes [Update to SRAM4+FLASH v]
Configure 1PPS Ti Configure 1PPS Frequency Output
| Accept | | Cancel |




Setup EVB as Base Station (4/5)

e After it gets position fix and self-surveyed, the base enters into static
mode. You should see the blue dot stop drifting around after static
mode is entered from scatter plot view, may need to click Set Origin
to see it first. Next power on will still start from survey mode, with
self-surveyed antenna location at different place unless static mode
is chosen and constant position is entered.

* To see what the self-surveyed latitude, longitude, and altitude values
are, from GNSS Viewer 1PPS Timing = Query Timing

* To use the base at some fixed location, use above steps to self-
survey and retrieve surveyed position, then set antenna position by
1PPS Timing = Configure Timing = Static (input antenna
latitude/longitude in degrees and altitude in meter, update to
SRAM+Flash)



Setup EVB as Base Station (5/5)

* Rover expect base to send data at 57600. When changing from
115200 rover mode to base mode, remember to change baud rate
to 57600 to work with rover.

&P GMNSS Viewer Customer Release V2.0.207 for Venus 8
File ' Binary Venus® FRTK 1PP5Timing Ephemeris AGPS
Caorr Systemn Restart Ratic
col Show Binary Data
— Set Factory Default EI |
; Query Software Version M | Configure Serail Port < |
G Query CRC Checksum 0.0 '
o Qe SHA g is | teseisCompor Bavarse |
$GE Cuery MMEA Message Interval b I
SGE CQuery Position Update Rate |
SGE CQuery Datum E
ks CQuery Position Pinning ]
| £ Cuery Power Mode E-r:idu - Baudrate : 57600 -
= Ay DL s Aftributes © | Update to SRAM+FLASH
. Cuery Elevation and CMR Mask
Cuery GLOMASS K-NMumber, Slot, CMR
Cuery MMEA Talker 1D
Cluery Binary Measurement Data Out I Vie Accept Cancel
[
Configure Serial Port
= Configure NMEA Message Interval
; Configure Message Type _,?"E



Base Station Mode (USB)

Header Jumper Setting
for USB Interface Connection

SkyTrag raw measurement ,
Output (from TX1) E: | 52525F8-BD-RTK
T Y SR = lot:M1534R01
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Setup as Rover

* From GNSS Viewer
Venus8 - RTK = Configure RTK Mode = RTK rover mode
update to SRAM+Flash

e O
Fle.Ginary (Venus8)
Com Port Baudrz
COM3 +| | 11520

Schannel 1d=23 SVID=
| | Smavigation_status=3,
SBEIDOU2_D2_SUB
SBEIDOU2 D2 SUB
i | SBEIDOU2_D2_SUB

N
GNSS ROM Boot Status

Query Customer ID
Configure GNSS Doze Mode
GPSDO Control

SUP800 User Data Storage
Signal Disturbance Test

Geofencing
RTK

Query SBAS

All configuration go through USB1 COM port

=+

. | Boot Stat
’ 091442 | |
b Altitude
, N 111367 | 10.00
» Configure RTK Mode
Query RTK Mode -
. ™
Configure RTK Mode —
RTK Mode : |F'.Thi rover mode - |
' Attributes : |L.||:|da1:e to SRAM+FLASH v|




Rover Mode (USB)

Header Jumper Setting
for USB Interface Connection

NMEA Output
usel (from TX1)
$2525F8-BD-RTK
| lutl:M1534R01
LA
RTCM 3.x Input USB2
or

SkyTrag raw measurement input
(to RX2)
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3.3V TTL Interfacing

$0 e . 5 ;

;.--zl (1] ]

S2525F8-BD-RTK

lot:M1534R01
Remove J2 and/or J3

jumper and use these

(LLLERENY
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Rover Mode (TTL)

Header Jumper Setting
for TTL Interface

NMEA Output (from TX1)

RTCM 3.x Input
or
SkyTrag Raw Measurement Input

(to RX2)




Base Station Mode (TTL)

Header Jumper Setting
for TTL Interface

SkyTrag Raw Measurement Output
(from TX1)
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Very Short Baseline Quick Test



Connect Base to Rover via TTL UART

SkyTfa)

A
$2525F8-BD-RTK | |
lot:M1534R01 |

QAL

R

TOHPESTINGIO]

MALY-a9-845Z5ZS
(&Irkns

CARAT A RRRANERRRE

1. Connect ground of base and rover
2. Connect base TX1 to rover RX2



Setup

Make sure antenna is under open sky and
receiving signals over 38dB

One evaluation board setup as base, let it self
survey 60sec to determine antenna location

The other evaluation should be in default
rover mode

Rover should initially have 3D fix, go through
float solution, then later have fix solution



‘ GMSS Viewer Internal Use V20172 for Venus 8

Com Part Baudrate Connect
COMIO ~| (115200 ~ «I

l - Ill-lln Fx RTK |

SGPGSV3.3,12.24 28,181.40.21,20,319.33,30,09.04 =
$GPRMC,070910.000,A,2447.0947950,N,12100.52
$GPVTG,000.0,T,M,000.0,N,000.0,K R*1E
SGPZDA_070910.000.17,11,2015,00,00+359
$GPGST.070910.000,1.0,2.4.2.1.-5.1.0.2,0.3,0.7#43
$PSTL00,0,029.%3B 7
SPSTLRTK FLAG,1,1,857,782,782,73 .

[ | ]

v Respowse

v COORDINATE
-2984965.354 -0.005

. Wwesesy  NORTH
4966099 454 0010

. Wesesz v
2657511 508 0010

| HotStat | WarmStart | | Cold Start |

| NoOutput | 'NMEAD183 | | Binary |
[ Scan All ] | ScanPult] [ScanBuacL]

Eile Binary Wenus8 1PPSTiming Ephemeris AGPS Datalog Converter LUtilty Help

Information |
SW Revision
Eﬂ‘15i’11f‘1? 07:09:10 QSF’i (0K} |22 1 | 2015.11.11
| Speed |
121031487 E 244T 5.688°N | |97 50 0.00 10.00 10.80
!_ GPS. @GLONASS |
L I!I
00.6@@@@@@@@
@ Beidou | O Galileo
Earth View Scatter View
{m)
,\™) 20 RS :0.0051 CEP 50% :0.0042
o =EO0R
EMNU -
0.00 W E 11710
(117.10)
GPS ¥/ oo
Glonass /' N M
2:::::E %02 001 o000 o001 o0z M
. (m)

Download |

ﬂ E] D:AWorking\Test Result, 1041103_2.21_Low cost DR_Gin\prom_vE&_fpu_qgspi SIGE_16.




Q) GMSS Viewer Internal Use V20172 for Venus 8

Com Port Baudrate Connect
COM3 « 115200 ~ «I

M
$GPVTG,000.0.T_M.000.0.N.000. 0 K R* IE R
SGPZDA,070903.000,17,11,2015,00,00*5B
SGPGST,070003.000,0.8.2.1,1.8,6.7,0.3.0 2,0 6*6E
$PSTL00,0,0,18,%39

$PSTLRTK FLAG,1.1.956.882 882,74
SPSTLRTE_STAT002.1.11 _l
SPSTLRTK.STAT0L000, 99900259416 -

1||r|| l

L Weseax  EAST
-2954965.360 -0.003

L Wesedy  NORTH
4966099 460 0.005

L Weseez  wp
2657511506 0.003

7Command

| HotStat | WarmStart | | Cold Start |

| NoOutput | 'NMEAD183 | | Binary |
[ Scan All ] | ScanPult] [ScanBuacL]

Eile Binary Wenus8 1PPSTiming Ephemeris AGPS Datalog Converter LUtilty Help

Information |
17 20151117 07:09:03 QSPI (OK) 221 2015.11.11
E
121 0F 31 487 EI 24 4T 5 688" N o7 50 0.00 | 0.00 |0.60
@GPS @GLONASS |
Em-h!a!“
Q00000DIDIDDT
@ Beidou | O Galileo
£ obobds debobiobe
QTTTTTTTTD
Earth View Scatter View
{m] 20 RMS : 0.0044 CEP 50% : 0.0038
o ~CooR™
EnL -
0.00 W E+117.10
(117.10)
GPs [/ il
Glonass |/ s m
g:::::& 'D'nfj.nz 001 000 001 002 m
| (m}

Download |

ﬂ E] D:AWorking\Test Result, 1041103_2.21_Low cost DR_Gin\prom_vE&_fpu_qgspi SIGE_16.

e




W GMSS Viewer Internal Use V2.0.208 for Venus § ==
File Binary Venus8 RTK 1PPSTiming Ephemeris AGPS Datalog Conwverter Utility Help
Com Port Baudrate Connect W_
1 | - .
[com3 | [115200 - . _
v Messade Fix RTK |22 2016/08/04 | 051526 |QSP| (OK) | (223 2016729

$GPVTG.000.00. T.M.000.00 N.00D 00K R*ZE =
$GPZDA_051526.000,04.08.2016.00,00%5A
$GPGST,051326.000.0.006.0.006,0.003,52.1,0.004.(
$PSTL00.0.0.-3.0.*1E
$PSTL030,051526.000.A.2447.0947903.N.12100.5.

$PSTLRTE STAT002.1.14
$PSTLRTK,STAT,01,0,0.0, 999.90,1.001,16.73487 _
* [t ’

e, ons

w COORDINATE

-2984965.374 0.001
4966099.323 -0.001
2657511 468 0.015

< Command

| HotStart | [Wam Start| | Cold Start |

| No Output | | NMEAD183 | | Binary |

[ Scan All ] [ ScanPon] [ScanBaud]

(HDoP
|’21 0" 31.48631°E| I_:l“ AT 5.68742'N l_]' 39 rmj 000 | 060
@GPS _.GLQNA_SS_L e
i ol Eu il — 1578
0660060@@@@..@.@@.@@@@@@
O Beidou | O Galileo |
Earth View Scatter View |
[J_E]rg} Point count : 3600/ 3500
S ENU  ~
0.0032 m
cpsm| | *9 0.0026 m
Glonass /] : ml
EZ:::E bl e P EJHE}.? _F'_EE"_|

Download

L8 s ]




What To Do Next

» After getting it to work in very short baseline
configuration, you can extend base and rover
distance by using

— Simple radio link using transmitter and receiver

— 3G or 4G network, using NTRIP Caster to send
base station data over Internet, and NTRIP Client
software to receive base station data over Internet.



Update EVB Firmware



There are two CPU inside S2525F8-BD-RTK
and S2525F8-GL-RTK module, one is master,
the other is slave.

Two different firmware is used to program the
master and slave CPU.

Firmware for master CPU has “master” in the
filename.

Firmware for slave CPU has “slave” in the
filename.



Update Master CPU Firmware (1/3)

Connect USB as below shows

. I skyTs)
_ : - bl - $2525F8-BD-RTK
; lot:M1534R01

IR

X

L 2

L




Update Master CPU Firmware (2/3)

o GNSS Viewer Internal Use V2.0.172 for Venus il E X
File Binary Venus& 1PP5Timing Ephemeris AGPS Datalog Converter LUtility Help
Com Port Baudrate Connect | Information
oM 115200 =l | S Date Boot Status
R — Position fix unavailable! 11 1980/01/06 00:00:16 QSPI{OK)
- Lattuce Wl Atiude
o mm————— 000000"E 00 0000°N 0.00 0.00 0.00 0.00

SGPRMC,000016.000.V,0000.0000000.N,00000.00(
SGPVTG.000.0.T.M.000.0.N.000.0 K N*02
SGPZDA.00016.000.06.01.1980.00.00*56

SPSTL00.0.0.0.0..%30 3
SPSTLRTE.FLAG.0.0.15,0(0).15

4 Ll 2

¥ Response

Loader start...

The total bytes transferred = &50000
Software Image Download Successful. ..
Download total time 21 seconds.
Bemoving COMS

2dding COM4

Failed to open port 5!

Bdding COMS

ascingoows |
w COORDINATE

0.000

0.000

0.000

* Command

| HotStat | |WarmStart | | Cold Start |

l\wﬁn Port l [Scan Buad.]

| NoOutput | [NMEA0183 | | Binary |

@cPs @ GLONASS |

) Beidou o Galileo

(0.00)
-1
GPS V]
then click Glonass Set Origin
download Beidou [¥] 2
y B Clear
Galileo V] : 1 . L m?,.l, 4

Earth View Scatter View

(nz’l} 2D RMS:0.0000 CEP 50% : 0.0000

N

-
=1
; m =
= 3
=] 5
4 ]

obwnload | . click to select the master firmware

%) mDSK_C\Newfolder{3}\NewfoIder\F{TK2525_MASTEF{_TEST_151{]26.1?55.bin




Update Master CPU Firmware (3/3)

* master CPU firmware has default mode for
rover. If using the EVB as base, it needs to be
set to base mode again after firmware update.



Update Slave CPU Firmware (1/3)

Connect second USB as below shows, take note of the 2" COM port for the 2" USB

''''''''''''

.....

52525F8-BD-RTK
lot:M1534R01

oL RN

'IIHITIHHII.: T‘E . |]11'|‘|11'I,t1'|]1|_ g
= lim s

—
-

I

—
—
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f—
1 —
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Update Slave CPU Firmware (2/3)

With both USB connected and powered, connect jumper to short JP2, then
click SW1 and SW2 buttons

$2525F8-BD-RTK
lot:M1534R01

HTNARIY

.]I”“””m: _F'- nommmn, e
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Update Slave CPU Firmware (3/3)

Disconnect the GNSS Viewer to select the second COM port, change baud rate to 9600, then
connect. You should see NMEA commg out. Proceed to download firmware as shown below.

——
o GNSS Viewer Intemal Use W2.0.172 for Venus 8

e

Com Port Baudrate Connect

COME 9600 ==

Position fix unavailable!

* llessage

SGPZDA 122413.000,28.06.2006,00,00*5% e
SGPGGA,122414.000.0000.0000,,00000.0000.E.0.
SGPGLL.0000.0000.N,00000.0000.E, 122414000, V]
SGPGSA AL, 0.0,0.0.0.0%30

SGPEMC, 122414.000:»:0000.00-00)11000-00.00005
SGPVTG,000.0. T, M.000.0.M 0000 KL N*02 a

SGPZDA,122414.000.28.06.2006,00,00*3E AL

«om | *

* Response

File Binary Venus& 1PPSTiming Ephemeris AGPS Datalog Converter Utility Help

Information
 Date N
769 2006/06/28 12:24:14 ROM (OK) 202 2013.2.21
000000' 00°0.000°N 0.00 0.00 0.00 0.00

@GCPS @GLONASS |

Software Image Download Successful... »
Download total time 21 seconds.
Remowing COMS

Rdding COM4

Failed to open port 5! =
Rdding COMS

Bemoving COM4 |

Adding COM& &

w COORDINATE

0.000

0.000

0.000

¥ Command

[ HotStat | [Warm Start| | Cold Start |

[ No Output | [NMEA0183 | [ Binary |

o Beidou ) Galileo
Earth View Scatter View
(rg}' 2D RMS : 0.0000 CEP 50% : 0.0000 m
m -
; ~COOR
ENU -
0 0.00
(0.00)
-1
GPS
. Glonass M
then click Beidou 2, ; o 1 5 Clear
rln\:‘\lmln;hr*l Galileo K o (m)

_ click to select slave firmware

DHA\% load

’ Scan All ] ’ Scan Port] [Scan Buad.]

/
€A 460800 -] CADSK_CiNewfolder (3)\New foldenRTK2525_SLAVE_FIX_RTCM_151102.1515.bin

Once firmware
download finished,
remove JP2 jumper
and USB cables. The
EVB has firmware
updated.



. Connect JP3 jumper

N

. GNSS Viewer connect with

s

O N O W

Update Corrupted Master CPU Firmware

Connect to PC

4800 baud rate ~ S ,
NMEA should be seen " ‘,‘; =~ ; _ $2525F8-BD-RTK
coming out B ] i
Update firmware

GNSS Viewer disconnect
Disconnect from PC
Remove JP3

AL g
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Update Corrupted Slave CPU Firmware

Connect JP2 jumper

Connect to PC with both USB
GNSS Viewer connect to #2 port
with 9600 baud rate

NMEA should be seen coming
out

Update firmware via #2 port
GNSS Viewer disconnect
Disconnect from PC

Remove JP2

- ilim'{' pl ;,,- - 3 ; Sky

FEEE
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S2525F8-BD-RTK
lot:M1534R01
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