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Why Is a GPS-to-CAN Device Necessary ?

® Data Integration Simplification and Efficient Transmission
In modern vehicles and automation systems, the use of GPS and IMU sensors has become

increasingly common. However, these devices often communicate through separate interfaces,
introduces additional potential points of failure.

By integrating GPS and IMU data into CAN messages, GPS-to-CAN devices significantly
simplify the communication between these sensors and in-vehicle systems. CAN bus technology
is already well-established in vehicles, offering excellent noise immunity and long transmission
distances, ensuring reliable data propagation. Building on this foundation, data is transmitted in a

standardized format, enhancing both system integration and communication efficiency.

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.




TOSUN

GPS-to-CAN devices provide high-precision and real-time data, enabling vehicles to perform

navigation and control tasks with greater accuracy.

In autonomous driving applications, this data precision enhances capabilities such as path

planning, lane keeping, and obstacle avoidance, significantly improving the safety and comfort of
the vehicle.
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What Can the TM2101 Do?

Convert GPS and IMU data to CAN format

Adapt to different baud rates in CAN/CAN FD networks
Customize message IDs and reporting intervals

Support configuration of basic information for one CAN interface

Support configuration of various NMEA sentence types
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1. About this User Manual

1.1 Warranty

This document is provided for reference only and does not constitute any form of guarantee
or commitment from TOSUN. TOSUN Technology reserves the right to modify the content and
data of the document without further notice. TOSUN Technology assumes no responsibility for the
accuracy of the document or for any damages arising from the use of the document. TOSUN
Technology greatly appreciates for pointing out errors or making suggestions for improvement, so

that we can provide more efficient products in the future.

1.2 Copyright

TOSUN Technology retains all rights to this document and its contents. Without the explicit
written permission of TOSUN Technology, it is prohibited to copy, distribute, transmit,

disseminate, republish, or use any part of this document in any manner.

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.



2.TM2101

2.1 Overview

The TM2101, developed by TOSUN, is a device that converts data collected from GPS and
IMU modules into CAN/CAN FD bus data. Combining advanced GPS positioning technology
with high-precision gyroscopes, it is designed for accurate positioning and dynamic perception.
The device provides real-time, precise location information and attitude sensing, periodically
transmitting GPS signals along with acceleration and angular velocity data to a host computer
through its communication interface. It is widely used in navigation, motion tracking, drone
control, autonomous driving, and other fields. With its ease of use and powerful functionality,

TM2101 enables users to deploy it quickly and effectively.

The TM2101 supports 12V DC power supply through an adapter or Phoenix terminal and is
equipped with one CAN/CAN FD port. Users can customize communication methods, GPS
module parameters, IMU measurement range, and reporting intervals. It features two modes:

"Configuration Mode" and “User Mode", which can be switched via a button.

In "Configuration Mode", users configure the device using the TOSUN TSMaster software
via a host computer. This mode allows CAN port settings, GPS information, and IMU data
configuration through CAN/CAN FD message transmission. In "User Mode", the device can
periodically upload GPS and IMU data in CAN message format according to the configuration

settings. With the corresponding database, users can easily parse the transmitted data.
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TS

2.2 Features

CAN channel baud rate adjustable from 125Kbps to 1Mbps

CAN FD channel baud rate adjustable from 125Kbps to 8Mbps

Supports self-defined IDs and DBC file generation

Configurable GPS and IMU data reporting types (DLC=8/DLC=15, STD/EXT)
Customizable message reporting intervals

Supports multiple GPS satellite systems (BD, GPS, GLONASS)

NN N N S NI

Equipped with gyroscope and accelerometer (IMU) and capable of outputting acceleration

and angular velocity data
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2.3 Technical Data

v" Device Parameters

Channel

1*CANFD

Communication Interface

Config Mode: CAN
Normal Mode: CAN/CAN FD (user configuration)

Driverless design for Windows system, offering excellent system

Driver o
compatibility
Software TSMaster
Built-in  120-ohm terminal resistor, with the resistance value

Terminal Resistor

configurable through software

Power Supply

Power adapter/phoenix terminal DC power supply (9-32V)

Power Consumption

1w

Case Material

Metal

Dimension

Approx. 80%113*97mm

Weight

Approx. 110.2g (without packaging) /Approx. 4059 (with packaging

and accessories)

Operating Temperature

-40 ~80

Operating Humidity

10% ~ 90% (non-condensing)

Operating Environment

Keep away from corrosive gases

v GPS Parameters

Channel

50

Position Update Rate

1Hz (default), maximum 10Hz

Position Accuracy

<1.5m (CEP50)

Speed Accuracy

<0.1m/s (10)

v IMU Parameters

Resolution

16bit

Acceleration Range

39,60, £12 g, £24g

Angular Velocity Range

+125°/s, +250°/s, £500°/s, £1000°/s, £2000°/s
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2.6 Electrical Data
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Minimum | Typical | Maximum
Parameter Test Condition Unit
Value Value Value
Operating External DC CAN
o 9 12 32 \%
\oltage power supply transmission
Operating External DC CAN
o - 0.062 - A
Current power supply transmission
Power External DC CAN
- 0.8 - w

Consumption

CAN

Interface

power supply
Bus pin
voltage

resistance

transmission
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2.5 Mechanical Data

|

2.6 Scope of Delivery

v Main device: TM2101

v' 12V2A power adapter
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v GPS Antenna

2.7 Hardware Interface

GPS signal reception port
Config configuration port

DB9 male:

YV V VYV V V

L—pcg-3ov —

Power adapter DC power supply port

Phoenix terminal DC power supply port

@
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DB9 Pin

PIN

Definition
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Number
PIN2 CAN FD_Low
1
33 PIN3 CAN FD_GND
PIN7 CAN FD_High
2.8 LED
v' Diagram of LED indicator:
2 ® @ 0@
GPS — DC9-32v

®
[
@
T e ——
. g’n-_wF_(z_; (m;_!_ CANFD !
v Description of indicator:
Indicator Definition
GPS Indicator for GPS
Config Indicator for configuration

CAN/CAN FD Indicator for CAN/CAN FD

channel
v Description of LED color:
Indicator Description
GPS Red and green dual-color. Behavior depends on the antenna status:
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Off in configuration mode. In user mode, the green light stays on
when the antenna works normally, the red light flashes if the antenna
is not connected, and the red light stays on if the antenna is
short-circuited.
Config Green single-color. Stays on in configuration mode. Not operational

in user mode.

CAN/CAN FD Red and green dual-color. The green light flashes when frames are
detected on the bus, while the red light flashes when error frames are

detected.

2.9 Optional Accessories

N/A
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3. Quick Start

3.1 System Connection

The TM2101 has a power adapter interface, a phoenix terminal power interface, and a
CAN/CAN FD interface (DB9). When in use, it is necessary to connect an additional CAN/CAN
FD bus analyzer tool via the DB9 interface, and the bus tool should be connected to a computer.

Additionally, the corresponding GPS antenna needs to be connected.

T™2101

3.2 Driver Installation

All TOSUN hardware adopts a driverless design, offering excellent system compatibility.

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.
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3.3 Software Overview

TSMaster is a powerful and comprehensive tool that can connect, configure, and control all
TOSUN hardware tools and devices, enabling functions such as automotive bus embedded code
generation, monitoring, simulation, development, UDS diagnostics, CCP/XCP calibration, ECU

flashing, 1/O control, test measurement, and so on.

TSMaster supports Matlab Simulink co-simulation and CarSim dynamic model ECU
algorithm simulation testing (soft real-time HIL). It provides users with a series of convenient
functions and editors, allowing them to directly execute ECU code within TSMaster and supports
C script and Python script editing. At the same time, TSMaster also offers a mini-program
function, enabling users to customize the simulation test panel, test process, test logic, and even
the entire test system, and automatically generate reports. The code written by users based on
TSMaster is hardware-independent, and can be easily shared, referenced, and used on different

hardware platforms.

TSMaster supports multiple commonly used bus tool brands, including Vector, Kvaser,
PEAK, IXXAT, as well as mainstream instruments in the market (such as oscilloscopes, waveform
generators, and digital multimeters) and boards (such as Al, DI, DO, etc.). Its design concept is to
perfectly integrate with the test system to achieve joint simulation and testing of multiple
hardware and multiple channels. This enables TSMaster to meet the PV/DV test verification needs
for various automotive electronic components and assemblies, as well as the inspection

requirements for the production line.

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.



3.4 Software Installation

TSMaster software download link:

https://www.tosunai.com/downloads

If the link is not accessible, you can contact the corresponding sales personnel or visit the
official TOSUN website to obtain the software. Meanwhile, you can scan the QR code to follow

the TOSUN official account to get the download link.

After the installation, you can see the following software on the PC.

4

L[V SSTER
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3.5 Functional Module

1/TSMASTER

3.5.1 Full-mode Positioning and Navigation Module

TM2101 supports multiple satellite navigation systems, including BeiDou (identifier BD),

GPS (identifier GP), GLONASS (identifier GL), etc. When outputting signals, the satellite system

identifier will be included. It can simultaneously receive satellite signals from the above satellite

navigation systems to achieve combined positioning. In this case, the output signal identifier will

be GN (multi-mode satellite). The output signals will be formatted as NMEA sentences according

to the NMEA standard, which are used to transmit time, location information, and other data.

Users can select the satellite system and choose whether to output each type of sentence.

The NMEA sentences used by this product are as follows:

NMEA Sentence Standard Message
GGA Receiver positioning data
GLL Geographic location -
latitude/longitude
GSA Accuracy factor (DOP) and active
satellites
GSvV Visible satellites
RMC Recommended minimum specific
navigation data
VTG Ground speed and course over
ground
ZDA Time and date
DHV Receiver speed information
GST Statistical information on receiver

pseudorange errors

3.5.2 Gyroscope and Accelerometer

The accelerometer has a maximum measurement range of +24g, and the gyroscope has a

maximum measurement range of £2000°/s. Users can control the measurement range to obtain

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.



more accurate data.

3.6 Fundamental Usage

3.6.1 Basic Introduction

4 How to Open
Update the TSMaster software to a version later than November 2024. As shown in the figure

below, click "Hardware"->"TM2101" in sequence to open the host computer software.

R
-EE Analysis Design Simulation Code Generation Test Application Project Tools Help
4 ] - (1] = A
e B M B B @R mllTIl_- """ =% '—_||| |""\i§]3-u1a —
RP1210_ ... TCPAP_ _ __. . {haonel. _ Nebwork ("Ef_n_ugl . Meodor ____ m_smd. . 1;F1m*= THZIL. Tﬁannn Tnanan . I

b

Dedicated Device Interface Stacks Channels Vendors

€ Interface Description
As shown in the figure below, the host computer interface can be roughly divided into three
parts:

Part 1: Equivalent to "Start" under "Analysis" in the TSMaster software.

o wrREBBXL

SE Hardware Design Simulation Code Generation

@D Real-time mode |: -

@ Full Simulation Mode
Start  Stop Measurement Messages  Real-time
 Speed: 1x Setup Comment

Measurement

Part 2: Refer to the detailed introduction in subsequent chapters.
Part 3: Configurable for CAN/CAN FD, GPS, and IMU. Detailed explanations can be found

in subsequent chapters.
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1 TM2101 x
|- XY -
r=
Scan Devices | | Currently no device detected ~ Select Channel: |1 ~
Generate CAN DBC Files Generate CAM FD DBC File &, Export Configuration ¥, Import Configuration
- CAN Q GPS  d=F IMU 3
Controller pgi. ... oure-- GPS ang JMV, msssane tunes:
T=B(EXT) e CAN ~ DLt
Arbitrate Baud(Kbps):
0 1000 ~ 200
Sample point 80% BRP=1 TEG1=31 TEG2=8 ~ Sample point 80% BRP=1 TEG1=15 TEG2=4
Arbitrate Field SJW:
1 ~ 1
Terminal resistor activation
Automatically restore from Busoff state K

11:34:50: Measurement stopped

€ How to Switch Device Modes

As shown in the figure below, there is a button on the right side of the DB9 interface. This

button allows switching between "Configuration Mode" and "User Mode".

%o~

Steps for operation:

(1) Switch to "Configuration Mode": Power off the device first, while the device is powered off,
press and hold the mode switch button, then power on the device. The "Config" indicator will
light up green continuously, indicating that the device is in Configuration Mode. Users can

now configure the device using the host computer.
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(2) Switch to "User Mode": Do nothing (release the mode switch button) and directly power on

the device. The "GPS" indicator will light up or blink depending on the status, and the

"CAN/CAN FD" channel indicator will flash red or green based on the situation.

€ Factory Default Configuration
(1) Configuration Mode:
The GPS and IMU are inactive. The CAN controller is set to extended frame, with a

sampling point of 80% and a baud rate of 1000 Kbps.

(2) User Mode:

Module Parameter Default Value
Control NMEA sentences GGA, RMC
PS Positioning satellite system BDS
GPS data reporting interval 1000ms
GPS data reporting ID 0x18000464
Acceleration range 1249
Angular velocity range +2000°/s
MU IMU data reporting interval 1000ms
IMU data reporting 1D 0x18000463
CAN controller bxCAN (EXT)
Avrbitration phase baud rate 1000Kbps
Sampling point: 80%
Arbitration phase bit timing Pre-sample time: 31
Post-sample time: 8
CAN Avrbitration phase sync jump width 1
Data phase baud rate Disable
Data phase bit timing Disable
Data phase sync jump width Disable
Terminal resistor activation Activated
Auto-recovery from Busoff Enabled
GPS and IMU message type DLC=8(EXT)

The data segment parameters are invalid when the controller is selected as "bxCAN".
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1/TSMASTER

€ How to Restore Default Configuration

The data displayed when the interface is first opened is the default configuration.

If the configuration data has been modified, how to restore it to the default configuration?

As shown in the figure below, click the "close the current window" button in the top right
corner of the host computer interface. Then, in the pop-up window, click the "Delete” button. After

that, reopen the window, and it will display the initial default configuration.

TM210 x
[ ] Q- T/GE’--

{(urrenthenodevice detected. . E |§f:|n.—u'|..-.n¢:!: 1.. . / vl [‘-’uranﬂpv

Generate CAN DEC Files Generate CAN FD DEC File X, Export Configuration

port Configuration

M CAN 2 GPS £ IMU

Controller Type: oD sl AL
| Close Window

. How to close "TM2101" ?

I Myplesn I

CAN ]

Arbitrate Baud (Kbps):
I

1 L [t I
]WHH ! - 1* o i ! Il
[E :
R i
L
biratien Nodad Tigse o D P YT e
TeG#5 TEG2=4 ||| Sample point 80% BRP=1 TEG1=31\JEG2=8 = SEmplE PO e =B
HrbitvakeFekd SAN TEE RS ——

! |

B (0TEiinE] raistoractivstion ..

OK B I."-‘;’i.‘itc':'h‘haiically-,lestme fronv Busoff state .

11:34:30: Measurement stopped

€ Configuration Mode

When the mode switch button is pressed while the device is powered on, it enters

configuration mode.

In configuration mode, the GPS and IMU modules are inactive, and the device does not

actively transmit any messages. It only receives configuration messages from the host computer.
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After receiving the information, the device will write it into memory. The configuration messages
include three types: GPS, IMU, and CAN. These messages carry the working parameters for the

corresponding modules in user mode, and they only take effect in user mode.

CAN configuration message: Configures user mode CAN parameters, including controller
type (CAN/CAN FD), arbitration and data segment baud rates, bit timing, synchronization jump
width, whether to automatically recover from BUSOFF, and the types of GPS and IMU messages

(Device sends messages with ID 0x08000462, receives messages with ID 0x00000462).

GPS configuration message: Configures supported satellite systems, NMEA message types,

reporting period, and data reporting message ID (default 0x18000464).

IMU Module and Communication Settings: Configures acceleration range, angular velocity

range, reporting period, and data reporting message ID (default 0x18000463).

€ User Mode
When the device powers up without pressing the mode-switching button, the device enters

user mode.

In this mode, the working parameters for CAN, GPS, and IMU are determined by the
configuration mode. Upon power-up, the device reads the configuration parameters from memory
and proceeds with initialization. Once initialization is complete, the system begins operation and

periodically uploads messages.

The GPS module supports receiving messages from three satellite systems: GPS, BDS, and
GLONASS. Each satellite system transmits messages consisting of 12 sentences in NMEA format
(note: only 9 sentences are actually available). Users can configure the device to switch between

satellite systems and select the sentences to receive.

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.
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€ Precautions

(1) Ensure proper wiring before powering on the device. Do not reverse the power connection.
(2) Ensure the antenna is properly connected during operation to maintain GPS accuracy.

(3) Operate the device outdoors and ensure there are no obstructions from buildings to maintain

GPS accuracy.

3.6.2 Detailed Introduction

€ Device Connection
(1) Click the "Start" button, either from the top menu of the TSMaster software or the upper-left

corner of the host computer interface.
‘ Q|

T 4 Analysis

S

Start  Stop

(2) Click “Scan Devices” and select the corresponding device.

(Note: If multiple devices are connected, multiple scanned device serial numbers will be

displayed.)
TM210 x
L Q- Y e -
E2DEAE10894E Select Channek: 1 h
Generate CAMN DBC Files Generate CAN FD DBEC File LA Export Configuration .!, Impoert Configuration

€ Channel Selection
The channel here corresponds to the "Application Channel” under "Hardware™ -> "Channel
Selection™ in the TSMaster software. You can select the corresponding channel number according

to the need.
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aQ - T = .-
i Select Channel; |1 w
: |
X, Export Coni3
4
5
]
7
GP5 and IMU messags E‘”_

i Analysis Design Simulation Code Generation Test Application Project Tools Help
U . = 22

Channels Dedicated Device Interface Stacks

- m] X k TSMaster Application Channel Selection - TSMaster
QO =B ¥ Clear all Auto Mapping F% Select Vendar Help 5% Video Tutorials ~
o . !
TOSUN USB TC1016 0 L Select Application Channel Count: 4 ~  Available CAN Channel Count: 38

TOSUNTEE TCTE e TCANFD (hannel TTT70R0e832ZETCTRDY

O FlexRay i |ﬁim,(al‘nn(hmm,| M amar . ... Hardware Channel Selection

€ CAN Configuration

(Note: The "OK" buttons for the three different configuration items—CAN, GPS, and
IMU—are independent of each other. This means that if modifications are made to all three
configurations, you must click the "OK" button separately on each respective configuration page.
In total, you need to click at least three times.)

(1) Classic CAN:

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.
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M CAN Q@ GPS 3 IMU

Controller Type: GP5 and IMU message types:

CAN ~ DLC=8(EXT) ~
Arbitrate Baud(Kbps):

1000 w 2000

Arbitration Period Time:

Sample point 80% BRP=1 TEG1=31 TEGZ2=8 ~ Sample point 80% BRP=1 TEG1=13 TEG2=4

Arbitrate Field 5JW:

1 v 1

B Terminal resistor activation

B Automatically restore from Busoff state oK

The configurable message types are as follows:

GPS5 and IMU message types:

| DLC=8(EX) -
DLC=8(STD) |

It is important to note that there are standard frames and extended frames. The ID length of

standard frames and extended frames is different, which affects the ID configuration in the

subsequent GPS and IMU settings. Please configure the ID according to the rules.

Additionally, the arbitrate baud (Kbps), arbitration period time, and arbitrate field

synchronization jump width can be configured.

Users can also configure the “terminal resistor activation”, and “Automatically restore from

Busoff state”.

(2) CANFD:

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.



A CAN Q@ GPs {8 MU

Controller Type: GP5 and IMU message types:
CAN FD v DLC=15(EXT) w
o bbitrate PanAWhee . Matas BaoedlWhnel -
IN P <1 | 1000
Tirne: Arbitration Period Time: Data Period
int 80% BRP=1 TEG1=13 TEG2=4 ~ Sample point 80% BRP=1 TEG1=31 TEG2=8 -~ Sample po
JW: Arbitrate Field SIW: Data Field 5

“ 1 o ]

B Terminal resistor activation

oK B Automnatically restore from Busoff state

CAN FD adds two new configurable message types on top of classic CAN. Similarly, it is

important to distinguish between standard frames and extended frames.

GPS and IMU message types:

DLC=15(EXT) v

DLC=8(5TD)
DLC=8(EXT)
DLC=15(5T0)

For CAN FD, on top of classic CAN, it can also configure the data baud (Kbps), data period

time, and data field synchronization jump width.

€ GPS Configuration

(1) Select NMEA Sentences: The GPS module includes 9 types of sentences. Once enabled, it
will periodically report the selected sentence. By default, GGA and RMC are enabled.

(2) Select Satellite Positioning System: The GPS module can receive messages from three
satellite systems: Global Positioning System (GPS), BeiDou Navigation Satellite System
(BDS), and Global Navigation Satellite System (GLONASS). By default, it receives
messages from BDS.

(3) GPS Data Reporting Interval: The default reporting interval is 1 second.
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(4) GPS Data Reporting ID: The CAN identifier used for GPS messages is set to 0x18000464 by
default. This value must not be the same as the IMU reporting ID.

M- can £ GPS & MU

Select NMEA statement: GP5 Data Reporting Cycle(ms): [i ]
B GGa 6L ) Gsa 1000 w
o - L v 1)

Dzpa I DHY [JGsT

GPS5 data reporting 1D:

0x18000464
Choose a positioning satellite system: [i ]

JGps @sos () GLONASS

0K

€ MU Configuration

(1) Acceleration Range: The range of variation for the accelerometer, with a default of £24g.

(2) Angular Velocity Range: The range of variation for the gyroscope, with a default of £2000°/s.
(3) IMU Data Reporting Interval: The default reporting interval is 1 second.

(4) IMU Data Reporting ID: The CAN identifier used for IMU messages, set to 0x18000463 by

default. This value must not be the same as the GPS data reporting ID.
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TM2101

-V R -

Sean Devices E2DEAE108%4E

Generate CAN DBC Files

Hkagmn

Select Channel: 1

Generate CAN FD DBC File X, Export Configuration

- Gl E ML

Controller Type:

CAN

i1=15 TEGZ=4

Arbitrate Baud(Kbps):

1000

Arbitration Period Time:

Sample point 80% BRP=1 TEG1=31 TEGZ=8

Arbitrate Field SIW:

1 v

oK

11:56:10: IMU Id is changed to Ox18000467

¥, Import Configuration

GP5 and IMU message types:

DLC=8(EXT)

et
000

Sample point 80% BRP=1 TEC

Automatically restore from Busoff state

Click the “Generate CAN DBC Files” button, and select a save path to store the DBC file:

7. Generate DBC

p v
Organize =

% Home

A Gallery

(8 Deskiop

*

~

L Downloads

2] Documents

File pame:

Save as type:

~ Hide Folders

> Desktop » Test v Search Test »
New folder =~ 0
Narr Date modified Type Size
No items match your sarch.
Normal_CAN v

(2) Similarly, “Generate CAN FD DBC File” is specific for CAN FD, and here it will not be

described in details.

(3) How to Import the Newly Generated DBC File:

Open the database in the TSMaster software, close all DBC databases except for "Config",

and then drag and drop the prepared DBC file into the software.

(Note: To avoid ID conflicts, it is recommended to use only one type of DBC file at a time,
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either classic CAN or CAN FD.)

F7 4 Hardware Design Simulation Code Generation Test Application Project Tools Help
@D Real-time mode ‘ P @
OB Full Simulation Mode E 4 al 12 b= | & >
Start Measurement  Messages Trace Transmit Graphics MNumeric  Statistics | Database | Gauges Start
=¥ Speed: Tx Setup - - - Display ~ - i
Measurement Nata Anahsic -
x A ataba
- E-|E T - = = M ¥ A |Flteredby:  Showall -~ Channel: Al
= = Channel Assignment = Database Objects ) Signal C ication Matrix Bl M
=™ Channel 1 [CAN FD]
- | ~ aax Normal FDCAN (Right click here to set alias name) [CAN FD]
-
L) Nom'-|aI_FDCAN {9 Signals (749)
am Config B Messages (2
"= Channel 2 [CAN] . Environment Variables (0}
Neodes (2)
v m Config (Right click here to set alias name) [CAN]
=) Signals (749)
B Messages (2)

% Environment Variables (0}

W Nodes (2}

~
Definitions Layout
Database Field Definition
MName Mormal_FDCAM
Protocol CANFD
Comment

Symbol Address: All Mormal _FDCAN/

—1-" Channel 1 [CAN FD]

€ Export and Import Configuration
] X Y I R

Select Channel: 1

e

Scan Devices

E2DEAE10B34E

Generate CAN DBC Files

| Generate CAN FD DEC File |

&, Export Configuration

¥, Import Configuration

(1) Click "Export Configuration": This will save the current configurations of CAN, GPS, and
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IMU from the host computer panel into a JSON file.

. Expart Config X
e > Desktop » Test - o Search Test »
Organize *  New folder =- @
A& Home Neme Date modified Type Size
P Gallery No items match your search.
@ Deskiop
- Downloads

- Documents

File name: [TM2101Config o

Save as type: “

lide Folders Cancel L

A window will pop up upon successful export. Click "OK" to close the window.

TaMaster x86 v2025.2.17.1319 [Unsaved *] >

Export Finish

(2) Click "Import Configuration™: Select the previously exported configuration JSON file. If the

import is successful, a window will pop up. Click "OK" to close it.

TsMaster x86 v2025.2.17.1319 [Unsaved *] x

Import Finish
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4 Message Parsing

4.1 DBC File Description

The device provides DBC files, including Config.dbc for configuration, Normal_bxCAN.dbc
for user mode CAN interface, and Normal_FDCAN.dbc for user mode CAN FD interface.

™ Config.dbc

# Normal_bxCAN.dbc

' Normal_FDCAN.dbc

€ Configuration Mode

The DBC file for configuration includes user nodes and device nodes. To transmit GPS
parameters, IMU parameters, and CAN channel parameters to the device and receive responses
from the device, users only need to use the transmit messages of the user node. If the
configuration is successful, the first byte of the returned message will be 0x00. If the configuration

fails, the first byte of the returned message will be Ox0A.

CAN Database x
== S O|4 —|M ¥ A|Fheredby:  ShowAl v Channel: All |~ X - -
£ Channel Assignment £ Database Objects (=) Signal Communication Matrix [l Message Communication Matrix  €F Configuration
B Channel 1[CAN FD] [ (57, Boniite (% LI e o oot alble menc) N0 |
Cam Config > (o) Signals (23)
“aan Mormal_FDCAN > Bl Mazzages (2)

®, Channel 2 [CAN]

4% Envirenment Variables (0}

v Wl Hodes (2)
©ov il T Messages (1)
i» W [0x462] TMR101_MUE_CFG_RER ((x462)
> Ml R Messages (1)

= o oacowme
T x i e

> — — == .
> @) Ti/BX Signals (23)

Definitions Layout

! >
. I Database Field | Definition I v .
J— *% Fressangns Hevrasaroabt.,
TR > W Hedes (2)
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€ User Mode
The DBC file for user mode includes both user nodes and device nodes. The device sends

GPS messages and IMU messages to the user node, and then parses them.

€ Example of Configuration Mode

(1) CAN Configuration Success: The returned message data segment is 0x00, 0x05.

x
=1 4 . S AN h 2 -l
Pl R R Mo sane oo PREECT o7 2102 AR RREE 07 AZA0. A B DREC g Tir g s C R R Pt AR 9
=]
(2) GPS Configuration Success: The returned message data segment is 0x00, 0x03.
CAN / CAN FD Trace x
& =1 L | € Settings * | Filter String: % 9 -
© Absolute Time Counter Chn 0 Identifier FPS M Message Name Type Dir DLC Deta Len. BRS ESI ©e @1 e2 ©3 e4 ©5 86 @7 68 89 18 11
=]
= ==
(3) IMU Configuration Success: The returned message data segment is 0x00, 0x04.
CAN / CAN FD Trace x
b £5 El VY £¥ Settings - | Filter String: x| - .
© Absolute Time Counter Chn  E Identifier FPS M Message Name Type Dir DLC Data Len. BRS ESI @@ @1 82 83 84 85 86 87 @8 09 18 11
M 212 06 5 C. [:1=] X =] TM2101_MUX _CF... Data Tx 8 8 - 94 03 FD 31 02 90 oC 00
Sy — = lE—— — = =
€ Example of User Mode
(1) IMU data message:
CAN / CAN FD Trace x
T £l <) Settings = | Filter String: X - :
© Absolute Time Counter Chn B Identifier FPS Message Name Type Dir DLC Data Len. BRS ESI @0 @1 ©2 @3 @4 @5 06 ©7 €8 @9 1@ 11 12 12 14 15 16 17 18 19 20 21 2:
M 284.638043 160 C... 18080464x% 8 TH2181_NMEA_REP Data Rx 8 8 - - 10 00 00 54 00 00 00 VO
~ il 284.636885 152 C... 18600463x 2 TM2161_IMU_REP Data Rx 8 8 - - @3 03 EE FF F8 FF 61 05
A
A
X
X
x acceleration A~ 284.636885 acc_x_24 -13.1832 mg FFEE.
A
A
E -
A
A
A
A
A
FFFE y Gyroscope A gyro_y_2eea -8.61 °/s
EH X Gyroscope A gyro_x_2eea 3.782 °Js
A
A
A
A
A
A
A
561 z acceleration Aw 284636885 acc_z_24 1888.5148 mg
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(2) GPS data message (CAN):

Taking the GGA sentence as an example, since the CAN message data segment length is
limited and cannot accommodate the entire sentence content, in the classic CAN message mode, a
single GGA sentence will be split into four parts (the number of splits may vary for different
sentences, as detailed in section 4.3 Description of GPS Sentence to CAN), as shown in the

following figure:

x
|

Saiigr T ==

e P Y LTI SR LT P w
9 18 11 12 13 14 : @ Absolute Time Counter chn [ Identifier FPS I Message Name Type Dir DLC Data Len. BRS ESI @8 @1 02 3 ©4 85 86 87 88 8
I~

(3) GPS data message (CAN FD):
Similarly, taking the GGA sentence as an example, we already know that in a CAN message,
the GGA sentence is split into four parts due to length limitations. However, in CAN FD, a single

message is sufficient to accommodate the entire GGA sentence.

CAN / CAN FD Trace [#2] X

11
SEERIETED | 4 settings ~ | Fiker String: Yo XX & Y % w@-
© Absolute Time Counter Chn B Identifier FPS I Message Name Type Dir DLC Data Len. BRS ESI @@ @1 @2 @3 @4 85 @6 €7 08 @9 10 11 12 13 14
~
>
>
| l_l H

Bl
4
5
#H

4.2 Description of IMU Data to CAN

(Note: CMD refers to the last two hexadecimal digits of the message ID).

€ IMU Acceleration

CMD: 0x63
BO Bl B2 B3 B4 B5 B6 B7
(Default)
acc_ra
Report SubCMD acc_x acc_y acc z
nge
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Parameter

Description

SubCMD: U8
0x03
acc_range: U8
0=43g

1 = +6g
2==%12¢g

3 = 1249

acc_x/acc_y/acc_z: S16

Acceleration value

€ IMU Angular Acceleration

CMD: 0x63
BO Bl B2 | B3 | B4 B5 B6 B7
(Default)
Report SubCMD | gyro_range | gyro_x gyro_y gyro_z
SubCMD: U8
0x04

Parameter

Description

gyro_range: U8
0 = £2000°/s

1 =+1000°/s

2 = +500°/s

3 =+250°/s

4 = +125°/s

gyro_x/gyro_y/gyro z:S16

Angular velocity value
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4.3 Description of GPS Sentence to CAN

(Note: CMD refers to the last two hexadecimal digits of the message ID).

The format of all the following messages is CAN message. In CAN FD, all NMEA signals
are combined into a single message. Only the GGA sentence provides a CAN FD message

example, and the other sentences are similar.

(Reference document: "CASIC Multimode Satellite Navigation Receiver Protocol

Specification.pdf" can be searched and downloaded online.)

4.3.1 GPS SubCMD Overview

Non-FD message numbers: 0x01 - 0x80, and FD message numbers: 0x81 - 0xCO.

The message numbers correspond to the first byte of the message data segment.

B Identifier _88 81 82 83 84 85 86 87 88 89 18 11 12 13 L

Number Name Description

0x00 MUX_REP_RESERVED Reserved

0x01 REP_NMEA_BDGGA_1 BeiDou GGA Sentence 1
0x02 REP_NMEA BDGGA 2 BeiDou GGA Sentence 2
0x03 REP_NMEA_BDGGA_3 BeiDou GGA Sentence 3
0x04 REP_NMEA_BDGGA _4 BeiDou GGA Sentence 4
0x05 REP_NMEA BDGLL 1 BeiDou GLL Sentence 1
0x06 REP_NMEA BDGLL 2 BeiDou GLL Sentence 2
0x07 REP_NMEA BDGSA 1 BeiDou GSA Sentence 1
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0x08
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0x84 REP_NMEA_BDGSV_FD BeiDou GSV Sentence (FD frame)
0x85 REP_NMEA_BDRMC_FD BeiDou RMC Sentence (FD frame)
0x86 REP_NMEA BDVTG_FD BeiDou VTG Sentence (FD frame)
0x87 REP_NMEA_BDZDA_FD BeiDou ZDA Sentence (FD frame)
0x88 REP_NMEA_BDDHV_FD BeiDou DHV Sentence (FD frame)
0x89 REP_NMEA BDGST FD BeiDou GST Sentence (FD frame)
0x90 MUX_REP_RESERVED Reserved

0x91 REP_NMEA_GPGGA_FD GPS GGA Sentence (FD frame)
0x92 REP_NMEA_GPGLL_FD GPS GLL Sentence (FD frame)
0x93 REP_NMEA_GPGSA_FD GPS GSA5
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Multi-satellite Combined GSA Sentence
0xB3 REP_NMEA_GNGSA_FD
(FD frame)
Multi-satellite Combined GSV Sentence
0xB4 REP_NMEA_GNGSV_FD
(FD frame)
Multi-satellite Combined RMC Sentence
0xB5 REP_NMEA_GNRMC_FD
(FD frame)
Multi-satellite Combined VTG Sentence
0xB6 REP_NMEA_GNVTG_FD
(FD frame)
Multi-satellite Combined ZDA Sentence
0xB7 REP_NMEA_GNZDA_FD
(FD frame)
Multi-satellite Combined DHV Sentence
0xB8 REP_NMEA_GNDHV_FD
(FD frame)
Multi-satellite Combined GST Sentence
0xB9 REP_NMEA_GNGST_FD
(FD frame)
0xCO0 MUX_REP_RESERVED Reserved
4.3.2 GGA Message
¢ CAN GGA Sentence
(1) CAN GGA Sentence 1:
GGA Sentence 1
CMD:
0x64 BO Bl B2 B3 B4 B5 B6 B7
(Default)
Report SubCMD UTCtime_Flag /UTCtime /Lat_Flag /Lat /JuLa_Flag /uLat
SubCMD: U8
The sub-command under this multiplexed command, used here to identify the
Parameter satellite system and NMEA sentence.
Description 0x01: REP_NMEA BDGGA 1 Beidou GGA sentence 1
0x21: REP_NMEA_GPGGA_1 GPS GGA sentence 1
0x41: REP_NMEA_GLGGA_1 GLONASS GGA sentence 1
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satellite system and NMEA sentence.

0x04: REP_NMEA_BDGGA_4 Beidou GGA sentence 4

0x24: REP_NMEA_GPGGA_4 GPS GGA sentence 4

0x44: REP_NMEA_GLGGA_4 GLONASS GGA sentence 4

0x64: REP_NMEA_GNGGA_4 Multi-satellite combined GGA sentence 4
diffSta_Flag: U1, O=invalid 1=valid

diffSta: U10 Factor =1, Offset=0, Min=0, Max=1023, Unit=S

The ID of the differential reference station

€ CAN FD GGA Sentence

GGA Sentence
CMD: 0x64
(Default) BO B1 ... B30 |B31 |.... B62 | B63
UTCtime_Flag /UTCtime /Lat_Flag /Lat  /ulLa_Flag
/uLat/Lon_Flag / Lon / uLon_Flag / uLon / FS_Flag / FS /
Report SubCMD
numSv_Flag / numSv / HDOP_Flag / HDOP/msl_Flag / msl/
sep_Flag / sep/ diffAge_Flag / diffAge/diffSta_Flag / diffSta
SubCMD: U8
The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.
Parameter 0x81: REP_NMEA_BDGGA_FD Beidou GGA sentence (FD)
Description | 0x91: REP_NMEA_GPGGA FD GPS GGA sentence (FD)
O0xAl: REP_NMEA _GLGGA_FD GLONASS GGA sentence (FD)
0xBl: REP_NMEA_GNGGA_FD Multi-satellite combined GGA sentence
(FD)
4.3.3 GLL Message

€ CAN GLL Sentence
(1) GLL Sentence 1:

GLL Sentence 1

CMD: 0x64

BO Bl | B2 B3 B4 B5 B6 B7
(Default)
Report SubCMD | UTCtime_Flag /UTCtime /Lat_Flag /Lat /uLa_Flag /uLat
Parameter SubCMD: U8
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Description

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

0x05: REP_NMEA BDGLL_1 Beidou GLL sentence 1

0x25: REP_NMEA_GPGLL_1 GPS GLL sentence 1

0x45: REP_NMEA_GLGLL_1 GLONASS GLL sentence 1

0x65: REP_NMEA_GNGLL_1 Multi-satellite combined GLL sentence 1
UTCtime_Flag: U1, O=invalid 1=valid

UTCtime: U25, Factor = 0.01, Offset = 0, Min=0, Max=235959.99,
Unit=UTC time

Lat_Flag: U1, O=invalid 1=valid

Lat: U27, Factor = 0.0001, Offset = 0, Min=0, Max=13421.7727,
Unit=latitude

uLa_Flag: U1, O=invalid 1=valid

uLat: Ul, Factor = 1, Offset = 0, Min=0, Max=1, Unit=latitude

direction

(2) GLL Sentence 2:

GLL Sentence 2
CMD: 0x64
BO Bl B2 B3 B4 B5 B6 B7
(Default)
Lon_Flag / Lon / uLon_Flag / uLon / valid_Flag / valid/
Report SubCMD
Mode_Flag / Mode
SubCMD: U8
The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.
0x06: REP_NMEA _BDGLL_2 Beidou GLL sentence 2
0x26: REP_NMEA_GPGLL 2 GPS GLL sentence 2
Parameter 0x46: REP_NMEA GLGLL_2 GLONASS GLL sentence 2
Description | 0x66: REP_NMEA_GNGLL_2 Multi-satellite combined GLL sentence 2

Lon_Flag: U1, O=invalid 1=valid

Lon: U28, Factor = 0.0001, Offset = 0, Min=0, Max=26843.5455,
Unit=longitude

uLon_Flag: U1, O=invalid 1=valid

uLon: Ul, Factor = 1, Offset = 0, Min=0, Max=1, Unit=longitude
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direction

valid_Flag: U1, O=invalid 1 = valid

valid: U1, O=invalid, 1=valid, Unit=data validity
Mode_Flag: U1, O=invalid 1=valid

Mode: U3,
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Svid2: U8, Factor=1, Offset=0, Min=0, Max=255, Unit=satellite number 2
Svid3 Flag: U1, O=invalid 1=valid
Svid3: U8, Factor =1, Offset=0, Min=0, Max=255, Unit=satellite number 3
Svid4_Flag: U1, O=invalid 1=valid
Svid4: U8, Factor=1, Offset=0, Min=0, Max=255, Unit=satellite number 4
Svid5_Flag: U1, O=invalid 1=valid
Svid5: U8, Factor =1, Offset=0, Min=0, Max=255, Unit=satellite number 5

(2) GSA Sentence 2:

GSA Sentence 2

CMD: 0x64
(Default)

BO Bl B2 B3 B4 BS B6 B7

Report

Svidé Flag / Svidé/ Svid7 _Flag / Svid7/ Svid8 Flag /
SubCMD | Svid8/Svid9 _Flag / Svid9Svid10 Flag / Svid10/ Svidll Flag /
Svid1l

Parameter

Description

SubCMD: U8

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

0x08: REP_NMEA _BDGSA 2 Beidou GLL sentence 2

0x28: REP_NMEA_GPGSA 2 GPS GSA sentence 2

0x48: REP_NMEA_GLGSA 2 GLONASS GSA sentence 2

0x68: REP_NMEA_GNGSA 2 Multi-satellite combined GSA sentence 2
Svidé_Flag: U1, O=invalid 1=valid

Svid6: U8, Factor=1, Offset=0, Min=0, Max=255, Unit=satellite number 6
Svid7_Flag: U1, O=invalid 1=valid

Svid7: U8, Factor =1, Offset=0, Min=0, Max=255, Unit=satellite number 7
Svid8 Flag: U1, O=invalid 1=valid

Svid8: U8, Factor=1, Offset=0, Min=0, Max=255, Unit=satellite number 8
Svid9_Flag: U1, O=invalid 1=valid

Svid9: U8, Factor =1, Offset=0, Min=0, Max=255, Unit=satellite number 9
Svid10 Flag: U1, O=invalid 1=valid

Svid10: U8, Factor = 1, Offset=0, Min=0, Max=255, Unit=satellite number
10

Svidll Flag: U1, O=invalid 1=valid
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Svidll: U8, Factor = 1, Offset=0, Min=0, Max=255, Unit=satellite number
11

(3) GSA Sentence 3:

Parameter

Description

GSA Sentence 3
CMD: 0x64
BO Bl B2 B3 B4 B5 B6 B7
(Default)
/ Svidl2_Flag / Svid12/ PDOP_Flag / PDOP/ HDOP Flag /
Report SubCMD ) )
HDOP/ /VDOP_Flag / VDOP/ Systemid_Flag / Systemid

SubCMD: U8

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

0x09: REP_NMEA_BDGSA_2 Beidou GLL sentence

@ Copyright 2024-2025, Shanghai TOSUN Technology Ltd. All rights reserved.




1/TSMASTER

4.3.5 GSV Message

€ CAN GSV Sentence
(1) GSV Sentence 1:

GSV Sentence 1

CMD: 0x64
BO B1 B2 B3 B4 B5 B6 B7
(Default)
numMsg_Flag / numMsg/ msgNo_Flag / msgNo/ numSv_Flag /
Report SubCMD | numSv/ Svidl_Flag / Svidl / Elel_Flag / Elel/ Az1_Flag / Azl/
Cnol_Flag / Cnol/ Svid2_Flag / Svid2

Parameter

Description

SubCMD: U8

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

O0x0A: REP_NMEA_BDGSV_1 Beidou GSV Sentence 1

0x2A: REP_NMEA_GPGSV_1 GPS GSV Sentence 1

Ox4A: REP_NMEA_GLGSV_1 GLONASS GSV Sentence 1

O0x6A: REP_NMEA_GNGSV_1 Multi-satellite combined GSV Sentence 1
numMsg_Flag: U1, O=invalid 1=valid

numMsg: U3, Factor=1, Offset=0, Min=0, Max=4, Unit= total number of
sentences

msgNO_Flag: U1, O=invalid 1=valid

msgNO: U3, Factor =1, Offset=0, Min=0, Max=4, Unit=current sentence
number

numSv_Flag: U1, O=invalid 1=valid

numSv: U5, Factor=1, Offset=0, Min=0, Max=32, Unit=total number of visible
satellites

Svidl Flag: U1, O=invalid 1=valid

Svid1: U5, Factor=1, Offset=0, Min=0, Max=32, Unit=satellite number 1
Elel_Flag: U1, O=invalid 1=valid

Elel: U7, Factor =1, Offset=0, Min=0, Max=127, Unit=elevation angle

Azl Flag: U1, O=invalid, 1=valid

Az1: U9, Factor=1, Offset=0, Min=0, Max=359, Unit=azimuth angle

Cnol _Flag: U1, O=invalid 1=valid

Cnol: U7, Factor=1, Offset=0, Min=0, Max=127, Unit=carrier-to-noise ratio
Svid2_Flag: U1, O=invalid 1=valid
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Svid2: U5, Factor=1, Offset=0, Min=0, Max=32, Unit=satellite number 2

(2) GSV Sentence 2:

GSV Sentence 2
CMD: 0x64
BO B1 B2 B3 B4 B5 B6 B7
(Default)
Ele2_Flag / Ele2/ Az2 Flag / Az2/ Cno2_Flag / Cno2/ /
Report SubCMD ) )
Svid3_Flag / Svid3 / Ele3_Flag / Ele3/ Az3_Flag / Az3

Parameter

Description

SubCMD: U8

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

0x0B: REP_NMEA_BDGSV_1 Beidou GSV sentence 1

0x2B: REP_NMEA GPGSV_1 GPS GSV sentence 1

0x4B: REP_NMEA_GLGSV_1 GLONASS GSV sentence 1

0x6B: REP_NMEA_GNGSV_1 Multi-satellite combined GSV sentence 1
Ele2_Flag: U1, O=invalid 1=valid

Ele2: U7, Factor =1, Offset=0, Min=0, Max=127, Unit=elevation angle

Az2 Flag: U1, O=invalid, 1=valid

Az2: U9, Factor=1, Offset=0, Min=0, Max=359, Unit=azimuth angle
Cno2_Flag: U1, O=invalid 1=valid

Cno2: U7, Factor=1, Offset=0, Min=0, Max=127, Unit=carrier-to-noise ratio
Svid3_Flag: U1, O=invalid 1=valid

Svid3: U5, Factor=1, Offset=0, Min=0, Max=32, Unit=satellite number 3
Ele3 Flag: U1, O=invalid 1=valid

Ele3: U7, Factor =1, Offset=0, Min=0, Max=127, Unit=elevation angle

Az3 Flag: U1, O=invalid, 1=valid

Az3: U9, Factor=1, Offset=0, Min=0, Max=359, Unit=azimuth angle

(3) GSV Sentence 3:

GSV Sentence 3
CMD: 0x64
BO B1 B2 B3 B4 B5 B6 B7

(Default)

Cno_Flag3/Cno3/Svid4_Flag / Svid4/ Ele4_Flag / Elde/ Az4 Flag /
Report SubCMD o o

A4z/ Cno4_Flag / Cno4/ Signalid_Flag / Signalid
Parameter SubCMD: U8
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Description The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.
0x0C: REP_NMEA_BDGSV_1 Beidou GSV
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0x4D: REP_NMEA_GLRMC_1 GLONASS RMC sentence 1

0x6D: REP_NMEA_GNRMC_1 Multi-satellite combined RMC sentence 1
UTCtime_Flag: U1, O=invalid 1=valid

UTCtime: U25, Factor = 0.01, Offset = 0, Min=0, Max=235959.99,
Unit=UTC time

Status_Flag: U1, O=invalid, 1=valid

Status: U1, Factor=1, Offset=0, Min=0, Max=1, Unit=position validity flag

Lat Flag: Ul, O=invalid 1=valid

Lat: U27, Factor = 0.0001, Offset = 0, Min=0, Max=13421.7727, Unit=
latitude

(2) RMC Sentence 2:

RMC Sentence 2
CMD: 0x64
BO Bl B2 B3 B4 B5 B6 B7
(Default)
uLat_Flag /uLat/Lon_Flag / Lon / uLon_Flag / uLon / Spd_Flag /
Report SubCMD
Spd
SubCMD: U8

Parameter

Description

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

OxOE: REP_NMEA_BDRMC_2 Beidou RMC sentence 2

Ox2E: REP_NMEA_GPRMC_2 GPS RMC sentence 2

Ox4E: REP_NMEA_GLRMC_2 GLONASS RMC sentence 2

Ox6E: REP_NMEA_GNRMC_2 Multi-satellite combined RMC sentence 2
uLat_Flag: U1, O=invalid 1=valid

uLat: U1, Factor=1, Offset=0, Min=0, Max=1, Unit=latitude direction
Lon_Flag: U1, O=invalid 1=valid

Lon: U28, Factor = 0.0001, Offset = 0, Min=0, Max=26843.5455,
Unit=longitude

uLon_Flag: U1, O=invalid 1=valid

uLon: Ul, Factor = 1, Offset = 0, Min=0, Max=1, Unit=longitude
direction

Spd_Flag: Ul, O=invalid 1=valid

Spd: U15, Factor=0.01, Offset=0, Min=0, Max=327.67, Unit=ground speed
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(3) RMC Sentence 3:

RMC Sentence 3
CMD: 0x64

BO Bl B2 B3 B4 B5 B6 B7
(Default)
Report SubCMD | Cog_Flag / Cog/ Data_Flag / Data

Parameter

Description

SubCMD: U8

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

OxOF: REP_NMEA_BDRMC_3 Beidou RMC sentence 3

O0x2F: REP_NMEA_GPRMC_3 GPS RMC sentence 3

Ox4F: REP_NMEA_GLRMC_3 GLONASS RMC sentence 3

O0x6F: REP_NMEA_GNRMC_3 Multi-satellite combined RMC sentence 3
Cog_Flag: U1, O=invalid 1=valid

Cog: U15, Factor=0.01, Offset=0, Min=0.Max=327.67, Unit=true course over
ground

Date_Flag: U1, O=invalid 1=valid

Date: U25, Factor=1, Offset=0, Min=0, Max=33554431, Unit=date (day, month,
year)

(4) RMC Sentence 4:

RMC Sentence 4
CMD: 0x64
BO Bl B2 B3 B4 B5 B6 B7
(Default)
Mv_Flag / Mv/ Mve_Flag / Mve/ Mode_Flag / Mode/Navstatus_Flag
Report SubCMD
/ Navstatus/
SubCMD: U8

Parameter

Description

The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.

0x10: REP_NMEA _BDRMC 4 Beidou RMC sentence 4

0x30: REP_NMEA_GPRMC_4 GPS RMC sentence 4

0x50: REP_NMEA _GLRMC_4 GLONASS RMC sentence 4

0x70: REP_NMEA_GNRMC_4 Multi-satellite combined RMC sentence 4
Mv_Flag: U1, O=invalid 1=valid

Mv: U15, Factor=0.01, Offset=0, Min=0, Max=327.67, Unit=magnetic
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declination

Mve_Flag: U1, O=invalid 1=valid

Mve: U1, Factor=1, Offset=0, Min=0, Max=1, Unit=magnetic declination
direction

Mode_Flag: U1, O=invalid 1=valid

Mode: U3, Factor = 1, Offset= 0, Min=0, Max=4, Unit=positioning
mode

Navstatus_Flag: U1, O=invalid 1=valid

Navstatus: U7, Factor =1, Offset=0, Min=0, Max=127, Unit=navigation status

indicator

€ CAN FD RMC Sentence
Omitted.

4.3.7 VTG Message

€ CAN VTG Sentence
(1) VTG Sentence 1:

VTG Sentence 1
CMD: 0x64
(Default)

Bl B2 B3 B4 B5 B6 B7
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Sog_Flag: Ul, O=invalid 1=valid

Sog: U15, Factor=0.01, Offset=0, Min=0, Max=327.67, Unit=ground speed

(2) VTG Sentence 2:

VTG Sentence 2

CMD: 0x64
BO Bl B2 B3 B4 B5 B6 B7
(Default)
Report SubCMD | Kph_Flag / Kph/ Mode_Flag / Mode
SubCMD: U8
The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.
0x12: REP_NMEA_BDVTG_2 Beidou VTG sentence 2
0x32: REP_NMEA GPVTG_2 GPS VTG sentence 2
Parameter 0x52: REP_NMEA_GLVTG_2 GLONASS VTG sentence 2
Description | 0x72: REP_NMEA_GNVTG_2 Multi-satellite combined VTG sentence 2

Kph_Flag: U1,
Kph: U15, Factor=0.01, Offset=0, Min=0, Max=327.67, Unit=horizontal speed

O=invalid 1=valid

Mode_Flag: U1, O=invalid 1=valid
Mode: U3, Factor = 1, Offset= 0, Min=0, Max=4, Unit=positioning
mode
€ CANFD VTG Sentence
Omitted.
4.3.8 ZDA Message
€ CAN ZDA Sentence
(1) ZDA Sentence 1:
ZDA Sentence 1
CMD: 0x64
BO B1 B2 B3 B4 B5 B6 B7
(Default)
UTCtime_Flag /UTCtime /Day_Flag /Day/Month_Flag
Report SubCMD
/Month/Year_Flag /Year
Parameter SubCMD: U8
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Description ~ The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.
0x13: REP_NMEA BDZDA 1 Beidou ZDA sentence 1
0x33: REP_NMEA_GPZDA_1 GPS ZDA sentence 1
0x53: REP_NMEA_GLZDA 1 GLONASS ZDA sentence 1
0x73: REP_NMEA_GNZDA_1 Multi-satellite combined ZDA sentence 1
UTCtime_Flag: U1, O=invalid 1=valid
UTCtime: U25, Factor = 0.01, Offset = 0, Min=0, Max=235959.99,
Unit=UTC time
Day _Flag: U1, O=invalid 1=valid
Day
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Xx_Flag: U1, O=invalid 1=valid

Xx: U7, Factor = 1, Offset = 0, Min=0, Max=127, Unit=total number of
message sentences

Yy_Flag: U1, O=invalid 1=valid

Yy: U7, Factor=1, Offset=0, Min=0, Max=127, Unit=message humber
Info_Flag: U1, O=invalid 1=valid

Info: U2, Factor =1, Offset=0, Min=0, Max=3, Unit=antenna status

€ CAN FD ANT sentence

Omitted.

4.3.10 DHV Message

€ CAN DHYV Sentence
(1) DHYV Sentence 1:

DHYV Sentence 1
CMD:
0x64 BO Bl B2 B3 B4 B5 B6 B7
(Default)
UTCtime_Flag /UTCtime /Speed3D_Flag /Speed3D/Spdx_Flag
Report SubCMD
/Spdx/
SubCMD: U8
The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.
0x15: REP_NMEA BDDHV_1 Beidou DHV sentence 1
0x35: REP_NMEA_GPDHV_1 GPS DHV sentence 1
0x55: REP_NMEA_GLDHV_1 GLONASS DHYV sentence 1
Parameter | 0x75: REP_NMEA GNDHV_1 Multi-satellite combined DHV sentence 1
Description | UTCtime_Flag: U1, O=invalid 1=valid

UTCtime: U25, Factor = 0.01, Offset = 0, Min=0, Max=235959.99,
Unit=UTC time

Speed3D_Flag: U1, O=invalid 1=valid

Speed3D: U8, Factor =1, Offset =0, Min=0, Max=255, Unit=receiver 3D
speed

Spdx_Flag: U1, O=invalid 1=valid
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Spdx: S15, Factor = 0.01, Offset = 0, Min=-163.84, Max=163.83, Unit=

receiver speed in ECEF-X axis direction

(2) DHV Sentence 2:

DHYV Sentence 2
CMD:
0x64 BO Bl B2 B3 B4 B5 B6 B7
(Default)
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0x64
(Default)

Xx_Flag /Xx/Yy_Flag /Yy/System Flag /System/valid_Flag
Report SubCMD

/valid/Utcls_Flag /Utcls/Utclsf_Flag /Utclsf

SubCMD: U8
The sub-command under this multiplexed command, used here to identify the
satellite system and NMEA sentence.
0x17: REP_NMEA_BDLPS_ 1 Beidou LPS sentence 1
0x37: REP_NMEA_GPLPS_ 1 GPS LPS sentence 1
0x57: REP_NMEA_GLLPS 