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FCC Notice

ComNav Technology OEM boards comply with part 15 of the FCC Rules. Operation is subject to the

following two conditions:
1) This device may not cause harmful interference;

2) It must accept any interference received, including interference that may cause undesired

operation.

Copyright Notice

This is the V2.01 (November, 2020) revision of the K-series OEM board User Guide. Information in
this document is subject to change without notice. It cannot be copied or translated into any

language without the written permission of ComNav Technology.

Technical Assistance

If you have any question and can't find the answer in this manual, please contact your local dealer
from which you purchased K-series OEM board. Alternatively, request technical support from

ComNav Website: www.comnavtech.com or technical support email:

oem.support@comnavtech.com. Your feedback about this Guide will help us to improve it with

future revisions. Please email your comments to: oem.support@comnavtech.com.
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Warranty Notice

ComNav Technology warrants K-series OEM board for one (1) year from date of purchase unless

otherwise specified.

ComNav Technology only guarantees products that are properly and correctly installed, configured,
and operated in accordance with ComNav Technology’s K-series OEM board User Guide and

Specifications.
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1. Introduction

This User Guide provides a brief introduction of K-series OEM board installation, configuration and operation.

We recommend that you read this manual carefully even if you have used GNSS products from other brands.

1.1 Overview of K-series OEM board

ComNav Technology K-series OEM boards and modules support existing and future constellations, which are
widely used in high-accuracy positioning and navigation applications. With Quantum™ technology, it
remarkably improves the stability and reliability of positioning accuracy in standalone and RTK modes.

Following table on page 7 shows specifications of K-series OEM boards and modules.

1.2 Evaluation kit

If you order ComNav Technology OEM board or module evaluation kit, please check carefully when you

receive shipping box as the following figure:

K-series OEM board Evaluation kit K8-series OEM module Evaluation kit

K-Series OEM Board *1 K8-series OEM module *1

K8-series EVK *1
Interface Board *1

(*K8 Module inside)

=
Power Adapter *1 “P USB Type-C cable *1

g\ TNC-K/MCX-K Adapter *1 %’; / Serial cable *1
T SMA-J/TNC-K Adapter
B, Serial Cable *1 g

e (Optional)
MCX-JW/MCX-J Cable(22cm) *1 c GNSS Antenna Cable (Optional)

c GNSS Antenna Cable (Optional) - GNSS Antenna (Optional)

=T GNSS Antenna (Optional)
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This document only covered frequently used commands, find further information about command and log
information in ComNav OEM Board Reference Manual_V1.8, also for technical specifications of every OEM
board model. Please download at:

https://cetest01.ufile.ucloud.com.cn/fsite 1802020370/ComNav OEM Board Reference Manual V1.8160

2324480407.pdf

. Size (L x X . Orientation Position fix Power Internal
Signal tracked Weight Position Accuracy Port type .
W x H) Accuracy update rate consumption Memory
_GPS: L1 autonomous <1.5m
-GLONASS: L1 BB
’ 71x41x11 DGPS 0.25m+1 Hz PVT
K700 -BeiDou: B1 e 18¢ snf gmi'fl ppm Code active mosHOz how data | 37RS232 0.60W NONE
-SBAS: WAAS, EGNOS, MSAS, i
GAGAN, SDCM post processed 2.5mm-+1ppm
’ (All values in Horiz,RMS)
-GPS: L1 C/A, L2C, L2P, LS autonomous <1.5m
-BeiDou: B1, B2, B3 SBAS <1m B
“GLONASS: L1, L2 100x60x9 DGPS 0.25m+1ppm ) SOHz PVT AxRS232,
-Galileo E1, E5a, E5b 45g Code active 1USB, 1.70W 8GB
K708 mm RTK 8mm+1ppm 100Hz Raw data
-azss ost processed 2.5mm+1ppm LLAN Port
-SBAS: WAAS, EGNOS, MSAS, P (Arl) values in Horiz RMS)p
GAGAN g
-GPS: L1 C/A, L2C, L2P a”“gg?;’:i:‘l‘sm
-BeiDou: B1, B2 HDG: (0.2/R)° 4 xRS232,
K728 | -GLONASS:L1, L2 100;:5:‘»9 44.2g Ds:: gﬁ;’:zlpfnm R/P: (0.4/R*)° Zosgiza:vvcjlrata 1USB, 2.10W NONE
-SBAS: WAAS, EGNOS, MSAS, s 1LAN Port
GAGAN post processed 2.5mm+1ppm
(All values in Horiz,RMS)
-GPS: L1 C/A, L2C, L2P autonomous <1.5m
-BeiDou: B1, B2 SBAS <1m 3xRS232
-GLONASS: L1, L2 71x46x9m DGPS 0.25m+1ppm . 50Hz PVT ’
K706 -Galileo, QZSS m 26.6¢ RTK 8mm+1ppm Loge active 50Hz Raw data 1 I?Allflsgért 168w 8GB
-SBAS: WAAS, EGNOS, MSAS, post processed 2.5mm+1ppm
GAGAN (All values in Horiz,RMS)
il
-GPS: L1 C/A, L2G, L2P a”mrs‘;;";’:i; sm
-BeiDou: B1, B2 HDG: (0.2/R)®
1: D .25m+1, 2 232,
K726 | -GLONASS:L1, 12 u x‘:"g’" 27.2¢ s:'f gm::l pfn’" R/P: (0.4/R)" SOH':*;Z;VJEG g Xles: b 1.96W NONE
-SBAS: WAAS, EGNOS, MSAS, (2
GAGAN post processed 2.5mm-+1ppm
(All values in Horiz,RMS)
-GPS: L1 C/A, L2C, L2P, LS
-BeiDou: B1, B2, B3 tonomous <L.5m
-BeiDou Global: Blc, B2a au OS(;ASDSim )
-GLONASS: L1, L2 6 xRS232,
. 4 DGPS 0.25m+1| Hz PVT '
K705 -Galileo E1, ESa, E5b S0x rgxgm 22g RGT; gmfnTI pr;;m Code active 50:3 Rzaw data 1USB, 1.30wW NONE
-Qz5s, IRNSS ost processed 2 slrjr:)mn m LLAN Port
_SBAS: WAAS, EGNOS, MSAS, P (AIFI)vaI s RMZ)”
GAGAN, SDCM Y ’
-L-Band
-GPS: L1 C/A, L2C, L2P, L5
Dot G, 7, autonomous <1.5m
-BeiDou Global: Blc, B2a, B2b :
-GLONASS: L1, 12 SBAS <im
K803 | -GalileoE1, E5a, ESb 303032 sg PGPS 0.25m+1ppm Code active 20Hz PVT 4xRS232 1.00W NONE
-Qz5S, IRNSS mm RTK 8mm+1ppm 50Hz Raw data
-SBAS: WAAS, EGNOS, MSAS, p°?;ﬁrvc;clff::|‘:‘ f_lz :‘Z"mg)p m
GAGAN, SDCM !
-L-Band
-GPS: L1 C/A, L2C, L2P
-BeiDou: B1, B3 autonomous <1.5m
-BeiDou Global: Blc, B2b SBAS <1m .
-GLONASS: L1, L2 HDG: (0.2/R)°
Kg23 | -GalileoE1, ESb 30x40x3.2 10g DGPS 0.25m+1ppm R/P: (0.4/R)" 20Hz PVT 3xRS232 1.60W NONE
-Qz5S, IRNSS mm RTK 8mm+1ppm 20Hz Raw data
-SBAS: WAAS, EGNOS, MSAS, p°?;|‘|"v°a°|i5:;i: ZHi :i"z"m:)p m
GAGAN, SDCM !
-L-Band

*R(meter) is the baseline length of two GNSS antennas

For detailed information about K-family products, refer to the product brochures at

http://www.comnavtech.com/product/8/



https://cetest01.ufile.ucloud.com.cn/fsite_1802020370/ComNav_OEM_Board_Reference_Manual_V1.81602324480407.pdf
https://cetest01.ufile.ucloud.com.cn/fsite_1802020370/ComNav_OEM_Board_Reference_Manual_V1.81602324480407.pdf
http://www.comnavtech.com/product/8/
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2. Installation of K-series OEM board

This chapter introduces guidelines to install your OEM boards, and check status of K-series OEM board.

2.1 ComNav Technology interfaceboard and EVK

ComNav Technology interface board is a mother board for K-series OEM board and K8 series card version
module, and two types interface board are available depending on the size of your OEM board. The following

figure shows interface board for small-sized OEM board:

@ External DC power supply, 6V-28V
@ USB power supply, 5V
® Serial ports

@ Antenna connector

In addition to card version of K8 series, ComNav Technology also provide EVK of K8 series for users to choose.

The following figure shows the EVK of K823 OEM module:

@® GNSS RF * 2

@ USB Type-C

® 16-PIN connector
@ DB serial port

@ ® @

K823 EVK has a DIP switch, which can control the COM1/2/3 connection of K823 to switch between the 16-

pin connector and other interfaces.
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The pin definition of the 16-PIN connector is shown in the table below:

GPI102 EVENT2 PPS TX_COM3 TX_COM2 TX_COM1 GND
9 10 11 12 13 14 15
8 7 6 5 4 3 2

GPIO1 EVENT1 GND RX_COM3 RX_COM2 RX_COM1 GND

a. TX/RX_COM1/2/3 supports LVCMOS 3.3V level and is compatible with LVTTL 3.3V level;
b. VIN means power supply, supports 5 - 12 VDC;
c. DB9 serial port support RS232 level;

VIN
16

VIN

d. The Type-C interface has a built-in CP2102 USB to UART chip. Windows 10 can automatically identify and

install the driver when connected to the Internet. For other OS drivers, please log in to the website to

download the corresponding driver;

e. The DIP switch defines the connection status of the external interfaces and internal serial ports of OEM

module, shown in the following table.

A
Bluetooth CoM3
USB CcoOmM2
COM comM1

The following sector describes installation guidelines with ComNav Technology interface board. Making self-

developing integrated system, please refer to OEM board specifications at

http://www.comnavtech.com/companyfile/7/#c companyFile list-15221516507291902-2

2.2 Guidelines for installation

1. Install the K-series OEM board and K8 series card version module with ComNav interface board.

® Fix the PIN and RF connection to the interface board properly

® Ensure 100% fitting for all connections

®  Firstly, unplug the PIN out when uninstalling the OEM cards (the K501 installation shown in the

following figure).



https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
http://www.comnavtech.com/companyfile/7/#c_companyFile_list-15221516507291902-2
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2.

Connect the GNSS antenna through a coaxial cable. When mounting the antenna:

® In the area with a clear view of the sky

® Far from big power electromagnetic radiation devices

® On asecure and stable environment

Power supply

® Power on your OEM board through ComNav standard 12 voltage adapter or USB
® After all components connected, press the power button on the interface board

Connect to your PC or data communications equipment as the picture below:

<«

2.3 LED behavior

There are LED indicators helping you to check status of K-series OEM board.

(RIELENLE

10



K-series OEM Board User Guide

® Power indicator of OEM board
@ LED indicators of satellites and correction data

® Satellite indicator (R): Flashing N times/5s (N=the number of satellites tracked) Correction data

indicator (L): Flashing 1/s to send or receive correction data.
® LED indicators of serial ports
® TX(R): Flashing when outputting data from OEM board
® RX(L): Flashing when OEM board receiving correction data or commands

@ Power indicator of Interface board.

11
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3. OEM board configuration with CRU software

This chapter describes OEM board configuration with ComNav Compass Receiver Utility (CRU) software. With
CRU software, you are able to communicate and configure your OEM boards via serial port or Ethernet

connection. Download at: http://www.comnavtech.com/companyfile/4/

3.1 Connect with OEM boards

For serial port communication, Click Set Port -> select COM port -> OK to connect (the default baud rate of

OEM board is 115200).

I Compass Receiver Utility [Unkown receiver] - DADocuments\CRU =8 =
App Connection Receiver Radio GNSS Rinex View Help
D am| | O ok A Bl . il HH = >‘? | > > Ep| [ LS e H | @
StRrt Comed Cose | Come i v Attude comm ’ Fe W o - e e 1 ok«
| T ion Settings. - v
Project Namel - t|
- 2 @ Serial Port com [CIEEDEE
o Baud Rate |115200 -
essages
ﬁ € TCP Client Host [51.198.76.2
o
Tracking Port [8080
ﬁ  Data File I
World M
orkd Map —jf———————— 25685
e
File Download Setup Ok Cancel
Rinex Convert
| By Y | W =& N N DIff0B/S  CAP NUM

The series number of OEM board will be shown on the title bar if connected successfully, otherwise please

check power supply and connections of every components.

HH" |

Name [ Size | Count |

12
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3.2 Status checking

Go to Tracking to check satellite information such as SNR and elevation, and click view to display the sky view

shown below. Normally the SNR should reach the following values:
® GPS(G): max value for L1: 48-50; max value for L2: 40-42
® Glonass(R): max value for L1: 48-50; max value for L2: 45-48
® BeiDou(C): max value for B1: 45-47; max value for B2: 45-47

® Galileo(E):max value for E1:48-501 max value for E5b: 48-50

B Compass Receiver Utiity (2001821 803638.CC T
App Connection Receiver Radio GNSS Rinex View Help

meam O ABS MTEE x| = 5 oo I
ors | oty Ml v Aude cemnt Jock | Ui z : Mot
Project | Messages @ Teminal Tiaking a
- Name | | Size | Count| 2
ﬁ GPGGA 218 8 1160
BESTPOSB 2 104 163
[Messages| BESTVELB 9 7 163
- TINEB 101 7 163
LY GPNAV 238 168 163 2
9 SATMSGB 911 470 163 SOL_ConFUTED
Tracking ‘WAREOY_INT
1.000 s
=N 142.000
a1, 3499918
121. 292467
World Map 26,430
0.002
1
— 003 Ll
File Download
Rinex Convert
\\ e PRI 2442403483 5C 1877,
b UG
C01C02C03CO4 COS COB A7 COBCIICIICIACIT |; ER e
wwy D o B g B ug . 2
nliihubn -
Rz R03 RGs RIS Rié RI3 RIS
 m——— R — 2 LR B B
Ready Diff 480 B/S  CAP NUM

Go to Message to check the output message of receiver.

Ensure your pc internet connected, and go to World Map -> select proper base layer to check the current

position on global map.

Project | Messages
Meszages

o
Tracking

45 4 S0, e 9 8 S0,
9 II II II I“ II |I III
Ges 013 G1S OB G20 G2 G4
494399400a8s, , SBhaaggpea8idag silany
''''''' |||I||I||III'Ill"ll"""ll"l""l
a, I B B o My s
Ve e

Wue W es

13
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Tip: After you click on Tracking, terminal interface will output binary data that used for request sky view,

PTV view. To stop output, please enter command “Unlogall” in command interface, then enter ASCII

commands you need.

3.3 Command Interface

Go to Command to send ASCIl commands to receiver. When inputting commands:
® Select and send proper commands, all commands are case insensitive: Log version=LOG VERSION
® Press Enter button at the end of every command to check receivers’ feedback information orinput
another command

® For all programmatic commands, please refer to ComNav OEM Board Reference Manual_V1.8

. 3
Gl A 4 [ P D m 8|8
T ][ Mesages T sk view a
= | @orsissas
Command [=X=)
Command | send File | I On Time (
I~ Hex log version | [o00 — ms
Import \~
;] @:: caiol@)
Send
(=]
Rinex Convert
A
Terminal
[ Foiders : [ I Lves [ 22 ] sE
Ready Di0BS CAD NU
Go to Mode to check frequently used commands package, and it also supports click
® Addto add commands you need.
Receiver Work Mode - - - @
Haine Work Mods Editor (S
2-Set Rover Name [gpgga
3-Attitude - M600 Master
4-Attitude - M600 Slave Commands
5-Query Port Settings log gpgga ontime 1
6-Query Firmware Versions
7-Query Output Logs
8-Query PIK Parameters
9-Query Cut-off Angles
a-Reset
b-Unlog All Output Logs
c-Set PIK Parameters
gpgga
Add Delete Edit Apply Exit i

14
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3.4 NTRIP configuration

To easily test RTK function through NTRIP protocol, firstly ensure your PC internet connected, then go to Diff
-> enter IP and port -> click Ntrip -> OK to go to NTRIP source table.

HHE ™ > = T 2 wh W ?
et o
| Project | Messages (@ Terminal -
Name | 0] Size | Count |
u GPGGA 218 85 328
Messages
2 Diff Source Setup ==
Tracking
(=N Host[211.144.120.104
World Map Port [8888 ¥ Ntrip ¥ GGA timed sending
3 S
=
File Download [ Save RTCM
Rinex Convert E Cancel
onnec ncel
. B |
Terminal
[ Folders
Ready DiffOB/S

Then select Ntrip mount point -> enter Username and password (Anonymous Types)

Ntrip Souce Table - t 1 b ‘:' 1 g :l : =‘ =

Mount Paint | Identifier | Format | Carrier | System | Network| Country | Latitude | Longitude | Nmea | Sol... | Generator
3103535 3103535 RTCM 3.0 2 GNSS Eagle... CHM 33.39 115.80 1 0 NRSrve...
3103613 3103613 RTCM 3.0 2 GNSS Eagle... CHM 29.71 120.84 1 ] NRSrve...
3103617 3103617 RTCM 3.0 2 GNSS Eagle... CHM 371 109.24 1 0 NRSrve...
3103856 3103856 RTCM 3.0 2 GNSS Eagle... CHM 25.97 105.13 1 0 NRSrve...
|| |10EY JOEY RTCM 3.0 2 GNSS Eagle... CHM -1.33 36.90 1 0 NRSIB/...
PRORTCM3 PRORT... RTCM 3.0 2 GNSS Eagle... CHM 31.35 121.29 1 0 NRSSIX...
hh hh RTCM 3.0 2 GNSS Eagle... CHM 30.55 114.50 1 0 NRSIB/...
simon simon RTCM 3.0 2 GNSS Eagle... CHM 12.25 109.19 1 0 NRSrve...
< | . r

Mount point  |PRORTCM3 User name |1234 Pasaward W
’Tl Cancel

-> OK.

After receiver received correction data, the receiver will calculate the ambiguity and turn to differential mode.
Go to View -> PVT View to check RTK status: 1) Position mode; 2) Differential age: from 1(correction data

received) to 99(No correction data received); 3) Diff: Correction data flow.

15
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Be careful that the OEM board is unable to respond to any command when set as the differential mode, it’s

PVT View

-1 F¥T
Machine time
GH3Z time (UTC)
GFS week
GFE zecond
Satellite tracked
Satellite used
Salntiam
Fasition
Tifferential aze
Solution age
Latitude
Longitude
Altitude
Latitude =igma
Longitude sigma

Altitude sigma

Z016-11-25 16:. ..
F016-11-25 0. ..
1924

454350, 000

15

15

SNT. COMPITED
SINGLE

99 000 =

2003, 000 5

1. 350056911 dag
121. 292571739 deg —
24, 716 m

0.3l m

0773 m

1.399 m j

Diff 0 B/ CAFP NUM

PVT View

-1 F¥T
Machine time
GNSS time (UTC)
GFS week
GFS second
Satellite tracked
Satellite used
Solution
Fozition
Differential age
Solution age

LA

2016-11-25 16: ...
2016-11-25 08: .. .
1924

462501, 000

16

16

SOL_COMEUTED
WARROH_THT

1.000 =

158,000 =

Latitude 31, 350035253 deg
Longzi tude 121, 292571973 deg —
Mltitude 16,381 m
Latitude sigma 0.002 m
Longitude =sigma 0.002 m
Mtitude =igma 0.003 m ﬂ
. “
+
+ R
- +
-
. *
A A '
e ':\"" WM Ol
- 1. - R " +
That . ¥
N ‘:"*:’ W el , ™
. R T
e Tl ,
N + sow -

better to switch to the normal mode by:

1) Go to Diff —click disconnect

2) Orsend command: Interfacemode compass compass on

Then you can send commands to OEM board.

Diff 521 B/S CAP NUM

For data recording, it provides two methods to save the raw observation data:

1) To save the raw data in the onboard memory,

® For K5-series: go to Config -> select Auto Data log -> Apply Settings —> restart your OEM board to

activate this setting.

® For K7-series OEM board (only K706 and K708), it needs to send the following command:

Set EMMC on

Saveconfig

// Open EMMC of OEM board

// Save config

uration

Then go to Config -> select Auto Data log -> Apply Settings —> restart your OEM board to activate this setting.

16
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2) Tosave the raw data in your PC, select the folder path -> go to Config -> click Local Log -> select log types

-> 0K, the raw data file will be saved in the folder you select.

App Connection Receiver Radio GNSS Rinex View Help

& | & ok Al & S~ I ]
lose | oy s Di Achucs coames lock e e |
Folders Messages  Terminal 3 v Time.. %
@[3 Control Panel -
-~ Receiver Configurations 5]
& Recycle Bin
20160909
-} Adobe Premiere Pro Preview File Tem Parameter = Default Settings ‘
@ Adobe_lllustratorCC2015 x64 [Model of the receiver to0o Select Log Types -
@ | AiCSenT [Receiver No. 03051 Refresh Settings ‘
@ | Antenna e bo13/08/02 Available log types @ Binary  ASCH Output log types
@ | book loption Mo Apply Settings ‘ bd2ephemb phemb
@ | casestudy . E z s
i o ersion Hi1.128:3.100 5:2.5.4 Redicter Receiver pssphemb
oF = Memory hooms. g psrdopb ionutch
% | Datasheet 20160926 perposh pzmatlies
[sample Interval(second) s A
Event Update Firmware rangeb rangecmpsiaved
FAQ IGPS Mask Angle(degree) Lo = rangecmp2b > ‘ rawephemb
refstationb
FGSTStatic IBDS Mask Angle(degree) 1o T J o
luohu IGLONASS Mask 10 tmeb = |
news GALILEO Mask Angle(degree) 10 trackstath
OEM board Data Log Auto
@- | Pakistan document pata Log Session IMmanual
PPK [Port Configration lNormal
Static data demo R Normal
7n—-21061118
W ICorrection Port Port 1
[Format of Correction MR
nm |
= [Register Code 16777215-42040-67205 - Exit L Concel |
mm
nrTEoET
7
717.20161030

&0 m
@3B Adobe_lllustratorCC2015_x64
= B Aicsenn
< >
Project

There are other settings for onboard memory you can change based on your requirements:

® Sample Interval: change the sample interval of observations, the maximum data rate is 20Hz, the
minimum is one observation per minute.

® Mask angle: disable the receiver to track satellites that below the mask angle. You can set mask angle
values for different constellations, which can reduce serious multipath influence or low SNR.

® Data Log Session: 1) Manual means that the receiver keeps recording data in one file until the receiver
is turned off or its memory runs out; 2) if set to 1/2/3/4/12 hours, the data recorded will be saved in to

a file every 1/2/3/4/12 hours.

® Datalog: the default setting is manual mode. To log data in manual mode, send the following commands.

For K5-series: For K7-series:

Set emmc on

Saveconfig
Set static on

// Restart your OEM board
Saveconfig
Set static on

// Send set static off, if you finish recording
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3.6.1 Raw Data Download

For K5-series OEM board, download data only from receiver to your PC through serial port in CRU software.
1) Connect the OEM board to your PC as described before (see Chapter 3.1).
2) Click Folders to select download path

3) Click File Download in project menu to check all raw data on main window, or click List File to refresh

raw data list.

4) Right-click on the file name to modify, download or delete the raw observation data.

App Connection Receiver Radio GNSS Rinex View Help

Messages

Resume download

Delete

---‘\‘@»KAH@ ,\'|? mm;mlﬁw' b
Stfort Comed Close || Oonfi | wdde  Diff Attude Command lock | ListFik Memor [own  Delete | Amens Comvert Setup  ine =
Folders Messages File Download v
sirosec | [ File name I Start time | Stop time l Size(KB) Marker A

* 1 03103590098p.cnb 2016-0 Modify ,808 03103590

i 03103590098u.cnb 2016 S 713 03103590

[ 2!

Tracking

HS
9
a
4
>
°
il

(4=

File Download

O

Rinex Convert

4

. U

« m ] »

Setup borad Diff 0 B/S CAP NUM

For K7-series OEM board, you only can download raw data through USB cable and raw data will be saved in

the file named after its date.

3.6.2 Convert to RINEX

After downloading raw observation data to your PC, go to === to convert from ComNav binary format
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(*.cnb) to RINEX.

Click =t» in standard toolbar to change Convert Settings, mainly export format and export observation

>
information. Then click'®™" to convert to RINEX, the RINEX data will be saved in the same path as raw

observation data.

App Connection Receiver Radio GNSS Rinex View Help
maman | o A& [HEE x| = =P ‘ |’°
[ Close | Confg  Mode Ditf  Amtitude Commane lock (7% Mooty Cown  Delefa | Amenr Modfy Comert Sup  Binex <
Folders ] Messages File Download Rinex Convert b
Project |1 File name | Download time | Size(KB) | Receiver No. | Marker
* 1103103590098u.cnb 2016-04-18 10:18 92,874 103590 03103590
- \
Messages | Rinex Setup
q Export Format Sample Rate
- -] fauo 5|
Tracking
Marker name method of *.cnb file pERakbvpEtuy
w Pseudorange Phase  S/N  Doppler
|Four characters in file name ;] st v " v
World Map
GPs2 W v 14 14
. Advanced GPSLs W 2 2 v
= BDS B1 v v v 12
File Download Ceaec o psgg ¥ F ¥ W
BDSBI W 4 2 2
= 0
@ Smooth Pseudorange Epoch SR o © e
GLONASS 2 v v v 2
Rinex Convert
A ]
. Cancel | oK
Ready =

Tip: In some Post Processing software, Beidou observations cannot be processed, you can uncheck Beidou B1,

B2, B3 observations.
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This chapter describes the commands for frequently used work mode, which can help you to quick start to

use ComNav Technology OEM board and module.

ComNav Technology OEM board set single point positioning as default work mode. However, it also supports
various work modes that meet your requirements, including smooth mode, SBAS mode, RTK mode, RTD mode
and Moving baseline mode.

Note: comX shown in the following commands, X is the serial port number

In single-point positioning, ComNav Technology have adopted an advanced smoothing filter to enhance pass-

to-pass accuracy, which need send commands as:

Set smoothedpvt on // activate the smooth mode

Saveconfig // Save configuration

With the 20cm pass-to-pass accuracy, positioning with smooth mode is ideal for precision agriculture, fleet
management and more.
Output GPGGA message to check if OEM board is in smooth mode, solution status should be” E,1” and

differential age value should be “99“, shown below.

SGPGGA,000359.00,3125.4999742,N,12136.9969461,E,1,07,2.5,10.4541,M,11.371, M,99,0000*4C

For ComNav Technology OEM boards, the default setting for SBAS is disabled. You can enable this mode to
improve positioning accuracy if receivers in the area covered by certain SBAS satellites. Make sure GNSS

antenna is able to track satellites, and send following commands to activate this mode:

Set pvtobsmode sbas // activate the SBAS satellite, take MSAS as an example.
set shassys // Set sbas satellite based on
msas/waas/egnos/gagan service coverage

Tip: To disable SBAS, send command “sbascontrol disable”.
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Output GPGGA message to check if OEM board is in SBAS mode, solution status should be “E,2” (SBAS mode)

and base ID should be SBAS satellite’s PRN, such as “0129”.

SGPGGA,015101.00,3121.0000551,N,12117.5483125,E,2,23,1.1,37.2598,M,0.000,M, 02,0129*58

Generally, RTK mode is a commonly used work mode, which can provide centimeter real-time positioning

accuracy. We recommend using RTCM3.0/3.2 as correction data, please refer to following configuration to

start RTK mode.

For the Base

RTCM3.0

For the Base

Unlogall

Fix position 31.1744880 121.3878091 44.1287
(Fix auto)

Log comX rtcm1004b ontime 1

Log comX rtcm1012b ontime 1

Log comX rtcm1005b ontime 5

Log comX rtcm1033b ontime 10

Saveconfig

// clear previous settings

// fix the coordinate

// fix auto

// Extended L1, L2 GPS RTK Observables

// Extended L1, L2 GLONASS RTK Observables
// Base station coordinate

// Base station type

// Save configuration

With 9600 baud rate for air link, the limited number of data can be sent out per second in radio mode.

Therefore, it’s better to set latency time for different constellations if you start base station in radio mode.

The following commands show RTCM3.0 as an example, which may be incompatible with rover receiver of

other brands.

RTCM3.0 (Radio mode)

For the Base

Unlogall

Fix position 31.1744880 121.3878091 44.1287
(Fix auto)

Log comX rtcm1004b ontime 2

Log comX rtcm1012b ontime 2 1

// clear previous settings

// fix the entered coordinate

// fix the coordinate automatically

// Extended L1, L2 GPS RTK Observables

// Extended L1, L2 GLONASS RTK Observables
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Log comX rtcm1005b ontime 5
Log comX rtcm1033b ontime 10

Saveconfig

// Base station coordinate
// Base station type

// Save configuration

RTCM3.2 (MSM4)

For the Base

Unlogall

Fix position 31.1744880 121.3878091 44.1287
(Fix auto)

Log comX rtcm1074b ontime 1

Log comX rtcm1084b ontime 1

Log comX rtcm1094b ontime 1

Log comX rtcm1124b ontime 1

Log comX rtcm1005b ontime 5

Log comX rtcm1033b ontime 10

Saveconfig

// clear previous settings

// fix the entered coordinate

// fix the coordinate automatically

// GPS Full PRs and Phase Ranges plus CNR

// GLONASS Full PRs and Phase Ranges plus CNR
// GALILEO Full PRs and Phase Ranges plus CNR
// BeiDou Full PRs and Phase Ranges plus CNR
// Base station coordinate

// Base station type

// Save configuration

RTCM3.2 (MSM5)

For the Base

Unlogall

Fix position 31.1744880 121.3878091 44.1287
(Fix auto)

Log comX rtcm1075b ontime 1

Log comX rtcm1085b ontime 1

Log comX rtcm1095b ontime 1

Log comX rtcm1125b ontime 1

Log comX rtcm1005b ontime 5

Log comX rtcm1033b ontime 10

Saveconfig

// clear previous settings

// fix the entered coordinate

// fix the coordinate automatically

// GPS Full PRs and Phase Ranges plus CNR

// GLONASS Full PRs and Phase Ranges plus CNR
// GALILEO Full PRs and Phase Ranges plus CNR
// BeiDou Full PRs and Phase Ranges plus CNR
// Base station coordinate

// Base station type

// Save configuration

For the Rover

For the Rover

log comX gpgga ontime 1
rtkobsmode 0
Interfacemode comX auto auto on

Saveconfig

//ComX output GPGGA data
//Set the observation mode of rover receiver
//Config comX to detect RTCM corrections

// Save configuration

Tip: If comX is the serial port used for configuration currently, please replace command saveconfig with

interfacemode saveconfiq.
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Output GPGGA message to check if OEM board in RTK mode, solution status should be “E,4”.

SGPGGA,015101.00,3121.0000551,N,12117.5483125,E,4,23,1.1,37.2598,M,0.000,M, 02,0004*58

Moreover, the default setting is foot mode, and you also can adjust different dynamic mode in the RTK mode
based on your requirements including foot, land, air, auto and static. In different mode, RTK engine treats the

observation data in different style to promote the performance of RTK engine. The command is as below:

Rtkdynamics <mode> //can be set as land/air/foot/auto/static
Saveconfig //save configuration
Mode Description ‘
LAND Board is in a stable land vehicle with velocity less than 110 km/h
AIR Board is in a stable land vehicle or an aircraft with velocity more than 110km/h
FOOT Board is being carried by a person with velocity less than 11km/h
AUTO Board is in an automatic mode
STATIC Board is in static status
4.4 RTD mode

For decimeter-level positioning application, our board can provide DGPS mode. The configuration is as below:

For the Base:

For the Base

Fix position 31.1744880 121.3878091 44.1287 // fix the entered coordinate

(Fix Auto) // fix the coordinate automatically
Log rtcm1b ontime 1 //Differential GPS Corrections

Log rtem31b ontime 1 //Differential GLONASS Corrections
Log rtcm59bdsprch ontime 1 /Differential Beidou Corrections
Saveconfig // Save configuration

Tip: RTCM59bdsprcb message is defined by ComNav Technology, which may be incompatible with rover

receiver of other brands.

For the Rover
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For the Rover

log comX gpgga ontime 1 //ComX output GPGGA data

rtkobsmode 3 //Set the observation mode of rover receiver
Interfacemode comX auto auto on //Config comX to detect RTCM corrections
Saveconfig // Save configuration

Tip: If comX is the serial port used for configuration currently, please replace command saveconfig with

interfacemode saveconfiq.

Output GPGGA message to check if OEM board is in RTD mode, the solution status should be “E,2”.

SGPGGA,015101.00,3121.0000551,N,12117.5483125,E,2,23,1.1,37.2598,M,0.000,M, 02,0004*58

4.5 Moving base mode

Different from the stationary base station, the moving base station transmits corrections to the rover when
it’s moving. Therefore, it should set to no fixed position via the “Fix none” command. There are two main

types of moving base mode shown below:

4.5.1 Moving base station

The moving base function allows you to obtain a centimeter-level xyz baseline estimate when the base station
and rover are moving, which means the rover can only get accurate relative position based on the base. In
this mode, the rover should be set as synchronous mode due to the latency of the reference station position
message. Moreover, the moving base can accept the external high accuracy NMEA input, for example from
another GNSS station with absolute high precision; then transmit to the rover, refer to chapter 6.4 in ComNav

OEM Board Reference Manual_V1.8 for detailed information.

rover-i
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The configuration is shown below:

For Moving Base Station

For Moving Base --Base

Fix none // Undo fix position mode
Log comX rtcmcompassb ontime 1 // Differential GPS/GLONASS/Beidou corrections
Saveconfig // Save configuration

For the Rover:

For Moving Base --Rover

Interfacemode comX auto auto on // Set comX in differential mode
Set diffmatchmode synch // Set RTK in synchronous mode
Rtkrefmode 1 // Set moving base RTK mode
Log comX headinga ontime 1 // Output heading message
Saveconfig // Save configuration

4.5.2 Moving baseline
In this application case, two OEM boards with two antennae are used and one of the OEM boards is used for
the dynamic base station (Master) and the other one is applied as a rover station (Slave). The settings are
used to enable or disable a receiver from working with a dynamic base station. In this case, both of the Master

and Slave are fixed on the vehicle where the Slave station is static with respect to the Master station.

Moving baseline mode allows the base to do the RTK positioning with the fixed station and also display the
attitude information to the user. The rover station is used for attitude determination computation and send

the results back to the dynamic base station.

=

fixed base station

Moving baseline

The configuration is shown below:

For dynamic base
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For dynamic Base --Base

fix none

Interfacemode com2 auto auto on
Interfacemode com3 auto auto on
log com3 rtcmcompassb ontime 1
log com1 gpgga ontime 1

log com1 headingt ontime 1

saveconfig

// Undo fix position mode

//Set com?2 in differential mode

//Set com3 in differential mode

//Differential GPS/GLONASS/Beidou corrections
//Output GPGGA message

//Output heading message

// Save configuration

For the rover:

For dynamic Base --Rover

Interfacemode com3 auto auto on
Log com3 rtcmcompass3b ontime 1
log com3 headingp ontime 1

set diffmatchmode synch
rtkrefmode 1

saveconfig

//Set com3 in differential mode

// Differential GPS/GLONASS/Beidou corrections
//Transmit heading message to the dynamic base
//Set RTK in synchronous mode

//Set moving base RTK mode

// Save configuration

The INS (Inertial Navigation System) Mode allows OEM modules to continuously output positioning

information through IMU in a short time when losing satellites signal.

This mode is only valid for K803 and K823 modules which have onboard IMU. It can output INS solution when

RTK can’t reach fixed solution.

The configuration is shown below.

Inscontrol enable

set imuaxestype <axes type>
set rtkfreq 5

set pvtfreq 5

set smootheddr on

saveconfig

//activate INS mode

//Set axes of OEM module
//Set RTK frequency as 5Hz
//Set PVT frequency as 5Hz
//activate the INS smooth mode

// Save configuration

Tips: The INS smooth mode can output INS solution when checking fly points from RTK fixed solution.
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The INS coordinate system is shown in the followed figure and is also shown on the front of K8 module. The

y-axis direction is the direction of vehicle movement.

SN:0123456789A

Axes type Description

1 The front of the OEM module faces up, the y-axis faces the front of the vehicle.
Axes 1 rotates 90 degrees counterclockwise horizontally.
Axes 1 rotates 180 degrees counterclockwise horizontally.
Axes 1 rotates 270 degrees counterclockwise horizontalry.
Axes 5 rotates 90 degrees counterclockwise hoﬁzontalﬁ/. 4

Axes 5 rotates 180 degregs counterclockwise hori?)ntallg.

2
3
4
5 The front of the K8 module faces down, the y;xis faces the front of the vehicle.
6
7
8

Axes 5 rotates 270 degree; counterclockwise horizontally.

After sending above commands, please restart the OEM module. Notice that once you set the axes type, you
need to restart the OEM modules.

Output GPGGA message to check if OEM module is in INS mode, the solution status should vary between “E,6”

(INS solution), “E,4” (RTK fixed solution) and “E,0” (no solution).

SGPGGA,083837.00,3122.2774881,N,12118.3342750,E,6,20,0.6,4.5513,M,10.335,M,01,0004*55
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This section describes some frequently used commands for K-series OEM boards, such as version, raw data
and NMEA data output. For more programmatic commands, please refer to ComNav OEM Board Reference

Manual_V1.8.

Log version //Version information about the board

<VERSION COML1 O 60.0 FINESTEERING 2042 485878, G900 Q0000000 0000 1114
< 1< GPSCARD “S2R0Z0ETOST 02603 701000000007 “CRDE-TOALL-TTT-0" “3.8. 7-2.086-1" "5.0.07 “2019/Tan/ 7° “14:18:557!
Command accepted! Port: COMI.

Log comconfig //Log Information of the port

Fort| Baud |Parity|Databits|Stopbits|Handshake|Echo|Breaks|RxType|TxType|Response|

COML (115200 0 2 1 0 0 1 1 1 1
COM2 (115200 0 2 1 0 0 1 27 27 1
COM3 (115200 0] 2 1 0] 0 1 0 0 1
COoM4 (115200 0] a 1 0] 0 1 1 1 1
0K!
Command accepted! Port: COML.

Com comX 9600 //Change the baud rate of comX to 9600

Tip: after changing baud rate of current serial port, you need to reconnect your OEM board.
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5.4 Check system information

Log sysconfig //log all configuration information

5.5 Check the output data information

Log loglista //List all output Logs

5.6 Lockout/unlockout satellite system

(un)lockout bd2 // (un)lockout Beidou system
(un)lockout bd3 // (un)lockout Beidou Global system
(un)lockout gps // (un)lockout GPS system
(un)lockout glonass // (un)lockout Glonass system
(un)lockout galileo // (un)lockout Galileo system
Unlockoutall // Unlock all GNSS system

5.7 NMEA data output

Log comX gpgga ontime 1 //Output GPGGA

29



K-series OEM Board User Guide

Log comX gpgsv ontime 1 //Output GPGSV

Tip: You can also output GSA, HDT, VHD, ZDA, RMC, GLL and other NMEA-0183 data.

5.8 Heading data output

Log comX headinga ontime 1 //Output headinga heading information

Checking heading solution status from “NARROW _INT” which means integer narrow-lane ambiguity solution,

more solution status please refer to page 95 of ComNav OEM Board Reference Manual_V1.8.

#HEADINGA,COM3,0,60.0,FINESTEERING,2120,369117.000,00000000,0000,1114;SOL_COMPUTED,NARRO
W_INT,0.926589012,67.866401672,3.171051025,0.000000000,0.132969424,0.320492744,"0004",31,25,31,

31,0,0,0,123*3256aac8

5.9 Check satellites information

Log testinfor //Output satellites information

5.10 Raw data output

Log comX rawephemb onchanged //Output GPS ephemeris

Log comX glorawephemb onchanged //Output Glonass ephemeris

Log comX bd2rawephemb onchanged //Output Beidou ephemeris

Log comX galephemerisb onchanged //Output Galileo ephemeris

Log comX rangecmpb ontime 1 //Set comX output 1Hz observation data

Tip: Please create file to save the raw data before sending above commands.

5.11 High-frequency data output
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Set pvtfreq 10 //set PVT frequency; take 10Hz as an example
Set rtkfreq 10 //set RTK frequency; take 10Hz as an example
Log gpgga ontime 0.1 //output GPGGA; take 10Hz as an example

saveconfig //Save configuration

Tip: the default setting supports up to 5Hz, you need to send the above commands if requiring more

than 5Hz.

5.12 Activate register code

The format of register code: FUNCTIONREG: xxxXXXXX

1) Copy this code to any serial communication software and click send.

2) Send command

Log reglista // Check registration information

to check the registration status. It will show the number and list of activated functions (ZONEGLOBAL

function as an example in the following figure)

<comnand>
FUNCTIONREG : 2657771008-0300219973
</ command>

Write success! ID: 1. connanty
Write reg-code mumber: 1. oe reglist
</command>
Please restart the receiver!

Resd register source ststus 1.

0K ! Walid Registered Function Fusber: 1.
Conmand accepted! Port: COMI. Function. IONEGLOBAL Ststus: Open.
Current Function Status Command | * |
c d Function 20HIOBS  Usable: KO
omman Function GNSSL3  Usable: YES
n HEADING  Ussble YES I on Time
o i aEn b T Command | Send i |
Command n Time unction 25 Ussble: YES - -
| send Fie| unctian EOCSIGRAL  Usable 155 Hex Tog regiist 1000 ms
- unct s GNSSLZ  Usable: YES
I~ Hex FUNCTIONREG:2657771908-0309219973 1000 ms oo it i v "

wnction BASE  Ussble. YES Import
unct ion DYMAMIC  Ussble: %0

unction BIDIRAR  Ussble: N0
Import unction B3FRC  Usable: MO
SLISOFTID  Usable: YES

RAVHSG

unction
Function jssble: YES
unction  EXTCOORDREF  Usable N0 Send
unction TONEGLOBAL  Usable: YES
unction GPSSICRAL  Ussble: YES =
en unction DMERRADIO  Usable:  YES i
Z unction COMWNVIEW  Usable No >end 13Dbytes. -
unction SPACESCENE  Ussble. N0
unction DFFILTER  Ussble. N0

Send 35 bytes.

K
Comnand accepted! Port: COML.

Bluetooth initial succeed!

5.13 Event marker

Format: MARKCONTROL <signal> <switch> [polarity] [timebias [timeguard]]

markcontrol mark1 enable negative 0 0 //Open Event1 marker
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Log marktimea onnew //Time of mark input event
Log markposa onnew // Position at time of mark input event
Saveconfig //Save configuration

Description

® <signal> supports the key words “mark1” and “mark2”, K726 and K708 only apply the “mark1”, K706
only apply the “mark2”.

® <switch> supports the key words “enable” and “disable”.

® [polarity] supports the key words “positive” and “negative”, which separately represent “positive pulse”

and “negative pulse”.

® [timebias] [timeguard] these two parameters cannot be set by now.

The markcontrol status can be checked by log sysconfig command.

Format: PPSCONTROL <switch> <polarity> <period> <pulse-width>

ppscontrol enable positive 1 1000 //Set PPS as high level pulse with 1ms width per second

Saveconfig //Save configuration

Description

® <switch> supports “enable” or “disable”, notice that “disable” is invalid.

® <polarity> supports “positive” and “negative”, “positive” means high level pulse mode and

“negative” means low level pulse mode.
® <period>in seconds, the update rate can be up to 10Hz.

® <pulse-width>in microseconds, pulse-width should be less than half of period.

This command clears data which is stored in non-volatile memory, and set the baud rate to 115200. No data

log is outputted.

Freset //Reset to the factory default
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6. Firmware update
6.1 Auto update

To update firmware of GNSS OEM board, you should follow:
1) Connect your OEM board with your PC.

2) Change the baud rate to 115200 in CRU software, enter commands:

com com1 115200

3) Open firmware upgrade software, click Break -> Setting -> select serial port and click OK. If Boot message

output as below, it means the OEM board is successfully connected; otherwise try FORCE UPDATE.

4) If parameters are incompatible after upgrading, please send command Freset to clean all previous

settings. You can find the latest firmware at

http://www.comnavtech.com/companyfile/5/.

%4 Update For K5 OEM Board - COM5 [=]E 5= )
=oF %2l CompassUpdate o] 2 ==
App Language Help App La_nguagi Help - " 2w
& wa4 b ®! ? =
Setting  Link : Lirk Bresk | Updste | Mersion ? K2
Hessage: Message:
Connected receiver information: Connected receiver information:
SN: 88965871 SH: 03103479 )
BOOT: 3.428, CPU: 2.26R, FPGA: 1.859 BOOT: 3.420, CPU: 2_18K, FPGA: 2.008
Link Setup
Serial Port  |COMS
[~ Manual Update [Default Baudrate 9600]
[” Change Baudrate to 115200
ok | cancer |

5) Click Link and Update to upgrade OEM board

Note: please don’t move your mouse or run other software when updating firmware (5-6 minutes).

6.2 Force update

Link Setup @

Serial Port  |COM7 -]

v Manual Update [Default Baudrate 9600]
¥ Change Baudrate to 115200

oK | Cancel ‘
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Check the following two options in link setup and update again

%3l CompassUpdate o] @ =] 23l CompassUpdate [ @ [z
App Language Help App Language Help
=
= (%, pa | [ Q ? M
Break | Update | Version Bresk | Updste | Yersion
Hessage: Message:

E
[Your serial port is CONW7
Please manually restart the receiver now.

%3l CompassUpdate =l = = ®al CompassUpdate o & [
App Language Help App Language Help
;_3 G F\ 7 |
o JHY Q9 w40 (1P| Q A2
Break | Updste | Yersion [

Break | Update | Version

Message: Hessage:

Your serial port is COMW7

Please manually restart the receiver now.
Begin update 1988T32.._.

P/N: 19088T32

Address: 9C8BO

Your serial port is COM7

Please manually restart the receiver now.
Begin update 1908T32...

P/N: 1988T32

Address: 258188

Updating Firmwaret! please wait
Completed?

Tip: it’s better to use USB to ComNayv provided Serial convertor, otherwise it may result a fail identify of serial

port.
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