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1 Introduction

The C102-F9R application board can be used to evaluate and test the high-precision sensor fusion
positioning technology of the ZED-F9R module. The built-in USB interface provides both power supply
and a high-speed communications interface. The device is compact, and it provides a flexible and
user-friendly interface between the GNSS module and test vehicles. Furthermore, it can be used with
a notebook or PC running the GUI-driven u-center application, making it the perfect companion
through all stages of evaluation and design-in phases of projects.

1.1 Highlights

e Multi-band multi-constellation GNSS

e Automotive Dead Reckoning (ADR)

e Real-time kinematic (RTK)

¢ NEO-D9S module for L-band corrections

e Configurable CAN interface

e Dedicated pins for wheel tick and direction inputs
¢ USB, UART, RS-232 connections

e A short-term battery-backed RAM (BBR)

1.2 Kitincludes

e Application board with enclosure

e USBcable

e Active multi-band GNSS antenna with a5 m cable
e 14-pin breakout cable

e PointPerfect promotion card

¥ An L-band antenna for the NEO-D9S is not included and must be purchased separately. u-blox

recommends the INPAQ LBANDO1D-S6-00 to be used with the NEO-D9S.

1.3 System requirements

e A PC with Windows operating system
e u-center GNSS evaluation software

e Odometer input from vehicle

e Internet connection for correction data

1.4 Evaluation steps

Experience the lane-accurate performance of the u-blox FOR module in four simple steps:

1. Setup

2. Calibrate

3. Test

4. Analyze
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2 Device description
2.1 USB

A USB 2.0-compatible serial port is featured for data communication and power supply. USB drivers
are installed automatically through Windows update.

2.2 UART

The unit includes an RS-232 port which can be dynamically connected to the UARTSs of the ZED-F9R
and NEO-D9S modules or the MCU. Selection of the UART connection is controlled by the
NEO_UART_SEL and MCU_UART _SEL pins on the front connector.

NEO_UART_SEL MCU_UART_SEL Connected component
LOW OPEN NEO-D9S

OPEN LOW MCU

OPEN OPEN ZED-F9R

LOW LOW None

The selected UART interface is also available via the RxD and TxD pins on the front connector.
¥ RxDandTxD pins on the front connector are at TTL voltage levels.
VA Flow control should not be used with the RS-232 port.

2.3 Antenna

There are two female SMA connectors on the unit. The one on the front side (RF_IN) is used by the
ZED-F9R module, and the one on the back side is used by the NEO-D9S module.

The kit includes a u-blox ANN-MB L1/L2 active multi-band GNSS antenna with a 5-meter cable to be
used by the ZED-F9R module. A suitable antenna for the NEO-DSS is sold separately.

2.4 14-pin front connector

The connector and its signals are described in the table below.

Pinno. Pinname I/0 Level Description

14 VIN 5-24V | 5-24V Power input — can be used in place of USB

13 GND Common ground pin for case-work, power and serial interface connections
12 CAN_H | Connect to the vehicle CAN high wire (ISO 11898-2)

11 CAN_L | Connect to the vehicle CAN low wire (ISO 11898-2)

10 NEO_UART_SEL | - Pull-down signal for enabling UART communication with the NEO-D9S
9 MCU_UART_SEL | - Pull-down signal for enabling UART communication with the MCU

8 TIME_MARK | Time mark input

7 WHEELTICK | 5-24V Wheel tick pulse input

6 DIRECTION | 5-24V Direction of travel input

5 SDA Reserved

4 SCL Reserved

3 TxD /O 3.3V UART TxD

2 RxD /O 3.3V UART RxD

1 GND_A Ground for wheel tick and direction signals

VA Leave the reserved pins open.
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2.5 10-pinrear connector

This connector is used for updating the MCU firmware. See section 4.5 for more information.

2.6 Reset and safe boot buttons

The reset button on the front panel resets the unit.

The safe boot button is used to set the unit in safe boot mode. In this mode the receiver executes only
the minimal functionality, such as updating new firmware into the SQI flash. USB communication is
disabled while in safe boot mode.

To set the receiver in safe boot mode:

e Press and hold the BOOT button.
e Pressthe RST button.

o Release the RST button.

¢ Release the BOOT button.

To use UART in safe boot mode, a training sequence needs to be sent to the receiver. The training
sequence is a transmission of two bytes (0x55 0x55) at the baud rate of 9600. Wait for at least 100
milliseconds before the interface is ready to accept commands.

2.7 12C/SPI slide switch

/N The switch must be kept at the I12C position to ensure correct operation of the device!

/\  Contact u-blox technical support for assistance if required.

2.8 LED

On the front panel of the unit, a single blue LED may be configured to follow the receiver time pulse
signal. If there is no GNSS fix, the LED will be lit without flashing.

2.9 NEO-D9S module

The device includes a NEO-D9S module for providing L-band corrections to the ZED-F9R module. The
modules are connected via each module’s UART2 port. The NEO-D9S can be connected to in u-center
through either USB of UART. When connecting through UART, the NEO_UART_SEL pin must be
pulled down to enable communication with the module.

For more information on how to use the NEO-D9S, refer to the C101-D9S application board User guide
[7].

UBX-20029244 - R04 Contents Page 7 of 30
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3 Settingup

3.1 Preparation

ADR requires odometer sensor input from the vehicle reference point (VRP), that is, wheel ticks or
speed, and direction. The following options are available:

1. WHEELTICK and DIRECTION pins
2. UBX-ESF-MEAS messages
3. CAN_Hand CAN_L pins

See the ZED-F9R documentation ([1], [2]) for more information about options 1 and 2. For option 3,
refer to chapter 4.

¥ By default, the CAN bus is terminated by the unit. See appendix A for how to change the
termination.

/N Take care when connecting to the vehicle to avoid blocking the CAN bus traffic, potentially
creating serious malfunction of the vehicle.

High-precision positioning uses RTK, which can be easily configured with the u-center NTRIP client.
Refer to the ZED-F9R documentation ([1], [2]) and u-center User guide [3] for more information.

¥ The provided correction service provider credentials are valid only in certain regions. Check the
validity of the license in your region from the correction service provider webpage.

3.2 Installation

Follow these steps to complete the installation.

3.2.1 Mounting the device and the antenna to the vehicle

Attach the device to the vehicle firmly to avoid any movement or vibration. For testing purposes, a
good location is near the VRP, that is, the center of the rear axle.

VA Dead reckoning performance can be seriously impaired by changes in the orientation of the device.

Place the provided GNSS antenna in a location with an unobstructed view of the sky, for example, the
roof of the vehicle. For best performance, ensure that the antenna has contact to a ground plane with
a minimum of 100-150 mm diameter. If using L-band corrections, also place the L-band antennain a
similar location.

/N Toachieve the best possible performance, the GNSS antenna should be positioned on the vehicle
roof over the EVK. If the antenna is placed at a significant distance from the EVK, a position offset
can be introduced which might affect the accuracy of the navigation solution. To compensate for
the position offset, advanced configurations can be applied. Contact u-blox support for more
information on advanced configurations.

3.2.2 Connecting the cables

1. Connect the GNSS antenna(s) to the correct RF connector(s).

2. Connect the ADR signals to the related pins on the front connector:
a. Analog wheel tick and direction signals to pins WHEELTICK and DIRECTION, or
b. CAN high to CAN_H, CAN low to CAN_L.

3. Connect the device to a PC via USB for host interface and to power the device.

UBX-20029244 - R04 Contents Page 8 of 30
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Alternatively, host interface can be established via UART pins on the front connector or the RS-232
connector. In this case, power must be provided via USB or the VIN and GND pins on the front
connector.

¥ Usethe provided 14-pin breakout cable to securely connect the front connector pins. The unused
wires must be isolated.

3.3 Configuring the device

With u-center connected to the COM port assigned to the ZED-F9R module, verify that the host
interface to the ZED-F9R is established. This can be verified with u-center “Messages” view by polling
the UBX-MON-VER message. A valid response proves that the host interface is connected correctly.

3.3.1 ADR configuration

The receiver can be configured with UBX-CFG-VALSET messages. Consult the ZED-F9R
documentation ([1], [2]) for more information about the configuration.

1. Enable automatic alignment of the IMU with key ID CFG-SFIMU-AUTO_MNTALG_ENA. Set the
value to 1.

2. Configure the odometer sensor input depending on the used sensor:

a. Ifthe wheel tick and direction pins on the front connector are used, enable the use of the wheel
tick pin by setting the value for key ID CFG-SFODO-USE_WT_PIN to 1.

b. If using the CAN interface or the software interface, the wheel tick pin must be disabled. Set
the value for key ID CFG-SFODO-USE_WT_PIN to 0. See chapter 4 for instructions on how to
configure the CAN interface.

F  ltis highly recommended to verify that the configuration is correct and to perform system sanity
checks.
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4 Configurable CAN interface

The device has a configurable high-speed CAN (ISO 11898-2) interface. The on-board MCU converts
the configured CAN messages into UBX-ESF-MEAS messages which are sent to the receiver via 12C.

4.1 Valid configurations

The CAN interface supports the following configurations:

¢ Single tick from VRP + direction

o Wheel ticks from both rear wheels + direction
e Speed from VRP + direction

e Speed from both rear wheels + direction

See appendix B for example configurations.

4.2 Configuring the interface

Communication with the MCU can be established via UART. Connect the front connector pin
MCU_UART_SEL to ground to enable the MCU communication.

The MCU UART runs at baud rate 115200.

The following messages are supported:

¢ CONFIG GET - Reports the current CAN configuration.
o Hex string: 0x43 O0xa2 0x10 0x00 Ox10 0x20

e CONFIG CLEAR - Deletes the current CAN configuration.
o Hexstring: 0x43 Oxa2 O0x12 0x00 Ox12 0x24

e CONFIG SET - Sends a configuration for one data field.
o Hex string: generate with the tool

Sending the commands to the MCU can be done through a terminal program. We recommend using
RealTerm. For more information, see [4].

4.3 C100 MSG

C100 MSG is a browser-based tool for generating C100 MCU configuration messages for the
configurable CAN feature. It can be run entirely locally, without an internet connection. Figure 1 shows
a screenshot of the tool.

C100 MSG v1.0

CAN bitrate = 500 kbps v CAN message ID 0x123 Data length code 8 Cycle time 0 ms

Unit Source Startbit Length Endianness Sign Factor Offset Min Max

Wheeltick v RR v [t} 8 Little-endian v Unsigned v 1 a a 255

CONFIG SET 1

CONFIG CLEAR CONFIG GET FW GET 3 4
Bxd3 Bxal Ox11 Ox13 OxB3 Gx23 ExO1 Ox00 OxBE Ox08 Bx00 Ox00 OxB8 OxB0 GxBO GxD0 Ox00 OxFf OxPO Oxed Gx03 Gx34 Bx0O Ox7I Ox74
Generated message Decode

Figure 1: C100 MSG tool

UBX-20029244 - R04 Contents Page 10 of 30
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The numbers in the list below refer to Figure 1:

e 1:Select the blue buttons in the middle to generate messages.

e 2:Fill these fields for CONFIG SET messages.

e 3: The generated message is displayed in the text field at the bottom. It is automatically copied to
the clipboard.

e 4:Use the decode button to parse the contents of a message pasted in the text field (3).

¥ Ensure that the version number of the tool matches the MCU firmware version. Compatibility
between versions is not guaranteed.

4.3.1 Configuration parameters
The following fields are required to generate a CONFIG SET message:

e CAN bitrate: bitrate of the CAN bus

¢ CAN message ID: ID of the message containing the wanted data

o Datalength code: number of bytes in the CAN message

e Cycle time: time between consecutive messages

¢ Unit: the unit of measurement for the data

e Source: rear-left, rear-right wheel, etc.

e Startbit: index of the LSB of the value field within the CAN message
¢ Length: the bit-length of the value field

¢ Endianness: Big-endian (Motorola) or Little-endian (Intel)

e Sign: value is signed or unsigned

e Factor: scaling factor representing the value of one bit in the selected unit
e Offset: positive offset which shifts the zero point of the raw value

e Min/Forward:

o Wheel tick and speed - sets the minimum value. Values smaller than this are discarded.
o Direction - represents the value indicating forward movement

e Max/Backward:

o Wheel tick and speed - sets the maximum value. Values greater than this are discarded.
o Direction - represents the value indicating backward movement

4.4 Configuration process
Follow these steps to configure the CAN interface:
4.4.1 Connections

1. Connect the pin MCU_UART_SEL to the GND pin. Ensure that the pin NEO_UART_SEL is
disconnected.
2. Connect a PC tothe MCU via RS-232 cable or the front connector UART pins.

4.4.2 RealTerm

1. Select the port associated with the UART connection in the Port tab.
2. Setbaudrate to 115200.
3. Apply changes by selecting the Change button. See the figure below.

UBX-20029244 - R04 Contents Page 11 of 30
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Display  Fart | Capture | Pins | Gend | EchoPort] 120 | 1202 | 120Mise | Misc |

Baud [115200+ | part [7 - WCPD ] [open 5ps| | o Change [¥

Software Flow Contral

Parity Data Bits ~Stop Bits : .
* Maone | & Shitz || & 1 hit 2 bits [ Receive ¥on Char |17
i . ] .
i~ Esedn (" Fhbits | —Hardware Flow Contral [ Transmit <off Char: |19
~ Wak | C Bbits| | & None " RTS/CTS —
¢ Gpace | { Bbits | ¢ DTR/DSR (" RS4G51ts o

+ Telhet

Power on the device. The following startup message should be displayed in the terminal window:

Default config loadediilr
Bitrate (khp=z>: SHHAL
num CAMN Configs foun Bkl

Startup complete: 30
MCU firmware wversion: [flF
G188 wi . BlkLr

4. Setting up the configurable CAN feature:
4.1. Open the RealTerm Send tab.
4.2. Generate CONFIG SET message(s) in the MSG tool.
4.3. Copy and paste a CONFIG SET message into the text field.
4.4. Send the message by selecting the Send Numbers button.

Display | Port | Captwe| Pins ~ Send |EchoPart| 120 | 1202 | 12CMise | Misc | An| Clear| Freeze| 7|
EOL \n Statusz
|Bx43 Bxa? Axll BAx13 AxA3 Ex23ﬂf ||—_ +CF | Dizconnect
: [ Before
[ +LF — after | RED )
| =1 send Ngml:uers| Send ASC |F Mo | TXD (3
+
~ - _|CTS (8]
ﬂ ﬂﬂ Repeats |1 :|V [ Literal | StipSpaces || +orc SMELS 8 W DCo (1]
Drurnp File to Port B DSF ()
|c:'xtemp'xu:apture.t:-:t ﬂ J Send File ‘ x 5tDE| Delayz |0 =0 = _ | Ring [9]
........... | BREAK
Bepeats |'I ﬂ ||:| ﬂ | Emar

The following dialog should be displayed when a configuration has been accepted:

C18@: Set configuration: CUflf
CidA: CFG flashed® iilr

C18@: OK 1770l

When all configuration messages have been sent:

4.5. Generate a CONFIG GET message.

4.6. Send the CONFIG GET message.

4.7. A dialog similar to the one shown below should be displayed and can be used to validate the
configurations.
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Get configuration: CRLF
Bitrate <(khps>: SBAMGLF
num CAN Configs found: 20LF
Config 10LF
canMsgld Bx123lF
dlc 8Ulr
cycleTime BiRF
startBit AGLF
length 8LF
offzet B
factor 18880k
minUal AULF
maxUal 255 (kLF
meglype 20
source 3JL
unit 170
zign @C
endian AIRLF
Config 20LF
canMsgld Bx123kLr
dlc 8Ulr
cycleTime @RLF
startBit BILr
length BULF
offzet AL
factor 18880k
minUal AULr
maxUal 255 0kLF
magType 20LF
source 2[RLF
unit 1 ClF
sign B
endian AIRLF
0K 160iF

A configuration entry can be overwritten by sending a new CONFIG SET message with the same unit
and source.

F Al configuration entries can be deleted with the CONFIG CLEAR message.

4.5 Updating the MCU firmware

New MCU firmware and corresponding tool versions may be released e.g. to support new features or
to increase the performance of the application. To update the firmware, the following equipment is
required:

- Silicon Labs IDE or Flash Programming Utilities software [5], and
- USBdebug adapter for 8-bit MCUs [6]
Follow these steps to flash the new firmware:

1. Power up the device.

2. Connect the debugger to the 10-pin rear connector.

3. If using the Silicon Labs IDE:
a. Select Debug > Connect to connect the Debugger to the MCU.
b. Select Debug > Download object file and input the correct file to the opened window.
c. Select Download to start the flashing process.

4. If using Flash Programming Utilities, follow the instructions accompanying the software.

5. After the device is flashed, disconnect the debugger and reboot the device.

6. Confirm that the firmware version string matches by either checking what the MCU outputs
during bootup, or by sending a FW GET command.

UBX-20029244 - R04 Contents Page 13 0of 30
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Appendix
A CAN termination

The CAN bus is terminated by including the jumper circled in Figure 2. The jumper is included by
default. If the termination needs to be removed, open the enclosure and remove the jumper.

JTRITEE: DINTE

-
o=
—
-
e

» RST BOOT "
B
- F.

Figure 2: Jumper (circled)

B CAN configuration examples

This appendix contains example CAN configurations. Each example uses the following settings for
the CAN bus:

e CAN bitrate: 500 kbps

e CAN message ID: 0x123
e DLC:8

e Cycletime:0ms

The example messages are compatible with firmware C100 v1.0.

B.1 Wheel tick configurations

B.1.1 Two rear-wheel ticks and direction

This configuration uses wheel ticks from two rear wheels and a separate direction signal. The
configuration entries are described in the tables below.

Startbit | Length ‘ Byte order | Value type | Factor | Offset | Min Max Unit Source
40 16 big-endian unsigned 1 0 0 65535 tick RR
56 16 big-endian unsigned 1 0 0 65535 tick RL
8 2 big-endian unsigned 1 0 0 3 direction direction
UBX-20029244 - R04 Appendix Page 14 of 30
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byte/bit 7 6 5 4 3 2 1 0

0

1 msb Isb
2

3

4 msb

5 Isb
6 msb

7 Isb

The following CONFIG SET messages are generated for this configuration:

¢ RR:0x43 0xa2 0x110x13 0x03 0x23 0x01 Ox00 Ox00 Ox08 Ox00 0Ox28 0x10 Ox00 0Ox00 0Ox00 0x00
Oxff Oxff Oxe8 Ox03 0x34 Ox01 Oxa9 Oxa8

e RL:0x430xa20x110x130x03 0x23 0x01 0x00 0x00 0x08 Ox0O0 0x38 0x10 OxO0 0x00 0xO0 Ox00
Oxff Oxff Oxe8 Ox03 Ox24 Ox01 Oxa9 0x48

e dir: 0x43 0xa2 0x11 0x13 0x03 0x23 0x01 0x00 0x00 0x08 0x00 0x08 0Ox02 0Ox00 0Ox00 0Ox00 0Ox00
0x03 0x00 Oxe8 0x03 Ox5f Ox01 Oxab 0x01

B.1.2 Single tick and direction

This configuration uses single-tick data and a separate direction signal. The configuration entries are
described in the tables below.

Startbit |Length ‘Byte order |Va|ue type |Factor |Offset |Min Max Unit Source
32 16 big-endian unsigned 1 0 0 65535 tick combined
8 2 big-endian unsigned 1 0 0 3 direction direction
byte/bit 7 6 5 4 3 2 1 0
0
1 msb Isb
2
3 msb
4 Isb
5
6
7

The following CONFIG SET messages are generated for this configuration:

e tick:0x430xa20x110x130x03 0x23 0x01 0x00 0x00 0x08 0x00 0x20 0x10 Ox00 Ox00 Ox00 0x00
Oxff Oxff Oxe8 Ox03 0x44 0x01 Oxb1 Ox68

e dir: 0x43 0xa2 0x11 0x13 O0x03 0x23 0x01 0x00 0x00 Ox08 0x00 Ox08 0x02 0Ox00 Ox00 0x00 Ox00
0x03 0x00 0xe8 0x03 Ox5f 0x01 Oxab Ox01

UBX-20029244 - R04 Appendix Page 15 of 30
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B.2 Speed configurations

B.2.1 Two rear wheels and direction

This configuration uses speed from two rear wheels and a separate direction signal. The configuration
entries are described in the tables below.

Startbit | Length ‘ Byte order ‘ Value type ‘ Factor ‘ Offset ‘ Min Max ‘ Unit ‘ Source
52 12 big-endian unsigned 0.1 0 0 409.6 km/h RR
56 12 big-endian unsigned 0.1 0 0 409.6 km/h RL
8 2 big-endian unsigned 1 0 0 3  direction  direction
byte/bit 7 6 5 4 3 2 1 0
0
1 msb Isb
2
3
4
5 msb
6 Isb msb
7 Isb

The following CONFIG SET messages are generated for this configuration:

¢ RR:0x430xa20x110x130x030x23 0x01 0xO0 O0x00 0x08 0x00 0x34 0x0c 0x00 0x00 0x00 0x00
0x00 0x10 0x64 0x00 Ox39 Ox01 Ox41 Ox58

e RL:0x43 0xa2 0x11 0x13 0x03 0x23 0x01 Ox00 0x00 Ox08 0x00 0x38 OxOc Ox00 0x00 0x00 Ox00
0x00 0x10 0x64 0x00 0x29 Ox01 Ox35 Ox68

e dir: 0x43 0xa2 0x11 0x13 Ox03 0x23 0x01 Ox00 0x00 0x08 Ox00 0x08 0x02 OxO0 0x00 0x00 Ox00
0x03 0x00 0xe8 0x03 Ox5f 0x01 Oxab Ox01

B.2.2 Single speed

This configuration uses a single-speed signal and a separate direction signal. The configuration
entries are described in the tables below.

Startbit | Length ‘ Byte order | Value type | Factor | Offset | Min Max Unit Source
24 8 little-endian unsigned 1 0 0 255 mph  combined
8 2 little-endian unsigned 1 0 0 3  direction direction
byte/bit 7 6 5 4 3 2 1 0
0
1 msb Isb
2
3 msb Isb
4
5
6
7
UBX-20029244 - R04 Appendix Page 16 of 30
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The following CONFIG SET messages are generated for this configuration:

e speed: Ox43 Oxa2 Ox11 Ox13 Ox03 0x23 Ox01 0x00 0x00 0x08 0x00 0x18 0Ox08 Ox00 Ox00 Ox00
0x00 Oxff 0x00 Oxe8 Ox03 Ox4a 0x00 Oxa7 0xcO

e dir: 0x43 0xa2 0x11 0x13 0x03 0x23 0x01 0x00 0x00 0x08 0x00 0x08 0x02 0Ox00 Ox00 0x00 0x00
0x03 0x00 0xe8 0x03 Ox5f 0x00 Oxaa 0x00

B.2.3 Signed speed

This configuration uses a signed speed signal from both rear wheels. The configuration entries are
described in the tables below.

Startbit | Length ‘ Byte order ‘ Value type ‘ Factor ‘ Offset ‘ Min Max ‘ Unit ‘ Source
36 16 big-endian signed 0.01 0 -327.68 327.67 km/h RR
52 16 big-endian signed 0.01 0 -327.68 327.67 km/h RL
byte/bit 7 6 5 4 3 2 1 0
0
1
2 msb
3
4 Isb msb
5
6 Isb
7

The following CONFIG SET messages are generated for this configuration:

e RR:0x43 0xa2 0x11 0x13 0x03 0x23 0x01 0x00 0x00 0x08 0x00 0x24 0x10 0x00 0x00 0x00 0x80
Oxff Ox7f Ox0a 0x00 0x39 0x03 Oxcb 0x03

e RL:0x43 0xa2 0x11 0x13 0x03 0x23 0x01 0x00 0x00 0x08 0x00 0x34 Ox10 0x00 Ox00 0x00 0x80
Oxff Ox7f Ox0Oa Ox00 0x29 Ox03 Oxcb Oxa3

B.2.4 Offset speed

This configuration uses an offset speed signal from both rear wheels. The configuration entries are
described in the tables below.

Startbit | Length ‘ Byte order | Value type | Factor | Offset | Min Max Unit Source
16 16 little-endian unsigned 0.01 50 -50 605.35 mph RR
32 16 little-endian unsigned 0.01 50 -50 605.35 mph RL
byte/bit 7 6 5 4 3 2 1 0
0
1
2 Isb
3 msb
4 Isb
5 msb
6
7
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The following CONFIG SET messages are generated for this configuration:

RR: 0x43 0xa2 0x11 0x13 0x03 0x23 0x01 0x00 Ox00 0x08 Ox00 Ox10 Ox10 0x88 Ox13 Ox78 Oxec
0x77 Oxec Ox0a 0x00 0x3a Ox00 Ox19 Oxb2
RL: Ox43 Oxa2 Ox11 Ox13 0x03 0x23 Ox01 Ox00 0x00 Ox08 Ox00 0x20 0x10 Ox88 Ox13 0x78 Oxec
0x77 Oxec OxOa 0x00 Ox2a 0x00 Ox19 0x52

C Step-by-step example

This step-by-step guide will use the example from section B.1.1.

Assumptions:

User is familiar with u-center.

USB will be used for powering the device and for the u-center interface.

Odometer sensor measurements will be provided from the vehicle CAN bus via CAN_H and CAN_L
pins on the front connector.

UART RS-232 connector will be used for the configurable CAN.

RealTerm is used as the PC terminal application for the configurable CAN.

u-center NTRIP client is used for supplying RTK corrections.

Connecting the device:

1.

Connect a cable between MCU_UART_SEL and ground. This will select the MCU UART.

2. Connect UART cable to PC.
3. Connect USB cable to PC. Check that the blue light on the front panel is active.

Checking u-center:

4. Openu-center.

5. Connect to the ZED-F9R:
o Receiver > Connection > COMxx

6. Verify that the connection is established. Poll UBX-MON-VER, and check that the FWVER is
correct as shown in the figure below.
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DHE- SR s 20 &

2@ -»dadpw

AR ED OO E-E-m-| .

S w JUU -

RO A
b ie 3% @ 3 @

-

D Messages - UBX - MOM (hMonitor) - WVER (Wersion)

FH- MREL,

- RTCR3

=- UBX

G- SCE (Scknowledge)

- AID OGRS Aiding)

- CFG (Config)

- ESF (External Sensor Fusion)

- HMR (High Mavigation Rate)

... IMF {Information)

- LG (Data Logger)

- AGA (Multiple GMEE Assistance)

= BACM (Monitar)

- BATCH (Data Batching)

e CORAME (Cormmunication Ports)
- EXCEPT (Exception Durmp)

. GRS (Default Systern Settings)
o HWY (Hardwware Status)

- HWY 2 (Extended Hardware Status)
o HWYS (Extended Hardware Status)
e [ {10 Syt rm)

e LLC (Loww-Lewel Configuration)

o BASGPP (Message Parse & Process)
.. PATCH (Installed Patches)

e PIO (PO Status)

e PRAP (Point-To-kMultipoint)

- PT (Production Test)

- PT2 (MUt -GMHNES Production Test)
. RF {RF Informatian)

- RXBUF (RX Buffer)

- BB (R Readyd

- BRAGR (Synic hanager)

- BRAMN (Spectrurm Analyzer)

- %PT (Zensor Production Test)

- TEMP (Ternperature)

... THBUF (Tx Buffer)

- WER MWersion)

- MWAY (Mavigation)

- Rk (Receiver Manager)

- SEC (Security)

T [ [ [
i i |

[
as}

LB - WMOM [Monitor] - WER Werzion)

Software Wersion
|E.‘><T CORE 1.00 [344bdb)

Hardware Wersion

|o01900
enzion(s]

ROM BASE 0x118B2060
PWAVER=LAP 1.01
PROTYER=30.00
MOD=ZED-F3K.
GPS.GLOGALEDS
55

@ | X | Esend g2poil [ | @ & [E | ]

7. Update ZED-F9R if necessary (Tools > Firmware Update).

Configuring ZED-F9R

ZED-F9R configuration can be set with UBX-CFG-VALSET message and the appropriate

configuration keys.

8. Disable output messages on [2C (MCU is connected to 12C):

o CFG-I2COUTPROT-UBX
o CFG-I2COUTPROT-NMEA

9. Enable automatic alignment:

o CFG-SFIMU-AUTO_MNTALG_ENA

UBX-20029244 - R04
C1-Public
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10. (Optional) Enable priority navigation mode (10 Hz):

o CFG-RATE-NAV_PRIO =10
o CFG-UART1-BAUDRATE =115200

e You need toincrease UART1 baud rate if you are using the priority navigation mode.
Enabling logging/debug messages
Messages can be enabled with UBX-CFG-VALSET with CFG-MSGOUT-xx configuration keys.

The following hex string contains the recommended minimum set of debug messages required by u-
blox for any issues which may need investigation.

B56206 8A5400000500003E0291200198029120019D029120014401912001 3F
019120013902912001660291200126019120017A029120010D019120010801
912001090091200118009120016B0291200116029120012F029120013B7C

F The debug messages are supplied here as a hex string because it contains some proprietary
messages.

11. Copy and paste the hex string into the Custom Messages field in u-center Messages view, and
select the Send button (circled in the figure below).

@ COMS - u-center 19.11.01
Eile Edit Wiew Player BReceiver Tools Mindow Help

OE =~ &
[ - I

QR ED DD BR-E-m- B B0 A EEEE 5

LRSI S

bolvic B &5 &

eisages -
D tessages - CUSTOM =
- NMES,
- RTCH3 CUSTOM
8- UBx Custom Messages
B ACK (Bcknowdedge) @
B AID (GPS Aiding) % Hex
7
B CFG (Config) rri " Test
=1 ESF (External Sensor Fusion)
ALG (ML t Misal t final BS 62 06 B4 54 00 00 05 00 00 3E 02 91 20 01 98 02 91 20 01 9D 02 9L 20 01 44 01 91 20 0L 3F 01 91 20
(MU mount Misalignment Angles) 01 35 02 91 20 01 66 02 91 20 01 26 01 91 20 01 74 02 51 20 01 0D A1 81 20 01 08 01 31 20 01 03 00 91
~INS (Wehicle Dynamics) 20 01 15 00 91 20 01 6B 02 91 20 01 16 02 91 20 01 2F 02 91 20 01 3B 7(

= MEAS {Measurernent Data)
configuration oracle
i graph

e RN (R Measurements)

RESETALG iReset IMU-rmount Alignment)
- STATUS (ESF Status)
@ HNR (High Mavigation Rate)
~ IMF ({Infarrmation)
@ LOG (Data Logger)
B MGA (Multiple GNEE Assistance)
- MON (Manitar)
- MAY (Navigation)
[ RxM (Receiver Manager)
[ SEC (Security)
[ SUBX (Safe UBX)
@ TIM (Timing)
- UPD (Firrenvare Update Messages)
- 71-37 (Unknawr)

P7-17 (Custom)

o LIMKMIOWER
o CUSTOM

@x X s E R
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Configuring the CAN interface in RealTerm

Open RealTerm.

Select the Port tab.

Select the PC port corresponding to the MCU UART.
Set baud rate to 115200.

Restart the C100.

MCU startup dialog should appear in the terminal.

o0 s N~

S8 RealTerrn: Serial Capture Program 2.0.0.70 — O X

Default config loaded(ilr

Bitrate <kbhps>: SBBALF

num CAN Configs found: BAGLF

Startup complete: JIRlF

MCU firmware version: C(RlF
ClAB: Ci88 vi.@llF

Display  Port | Capture | Fins | Send | EchoPort] 120 | 1202 | 12CMise | Misc | An| Clear| Freeze| ?|
Statuz
Baud [115200 ~| [open el | | Connected
< . Software Flow Control j ?ﬁ[[: [[g]]
3 b = Recel [17
& None | & bis | @ 1 Co2ps || oo Henhar IcTs (8]
- ; i :
'S Exl:-'lgn . ?t‘!ts Hardware Flow Contral [ Transmit Xoff Char. |13 B DCo 1)
" Mark { Bbits | | " Naone £ RTS/CTS winzock is: [ DS (8]
( Gpace | O 5bits| | € DTR/DSR{ RS4E5ts " Baw _|Ring (3]
* Telnet _ |BREAK
| Errar
Char Count:324 CPE0 Port: 37115200 841 Mo
UBX-20029244 - R04 Appendix Page 21 of 30

C1-Public



@blOX C102-F9R - User guide

Generating the CONFIG SET strings with the MSG tool
From B.1.1:

Startbit | Length ‘ Byte order Value type | Factor | Offset | Min Max Unit Source

40 16 big-endian unsigned 1 0 0 65535 tick RR
56 16 big-endian unsigned 1 0 0 65535 tick RL
8 2 big-endian unsigned 1 0 0 3 direction direction

7. Usethe MSG tool to generate the CONFIG SET messages.
Rear-right wheel tick:

€100 MSG v1.0
CAN bitrate 500 kbps M CAN message ID 0x123 Data length code 8 Cydle time 0 ms

Unit Source Startbit Length Endianness sign Factor Offset Min Max

Wheeltick A RR v 40 16 Big-endian v Unsigned v 1 0 0 65535

CONFIG SET

CONFIG CLEAR CONFIG GET

@43 Oxa2 @1l @x13 @x03 @23 AxQ1 OxO0 Bx0Q BxQ8 xO0 8x28 Bx10 x00 Ox0Q 2xdQ exQQ Oxff @xff Oxed @x03 @x34 xQl @xa0 Oxas
Generated message

Rear-left wheel tick:

€100 MSG v1.0
CAN bitrate | 500 kbps M CAN message 1D 0x123 Data length code 8 Cycle time 0 ms

Unit Source Startbit Length Endianness sign Factor Offset Min Max

Wheeltick v RL A 56 16 Big-endian v Unsigned v 1 0 0 65535

CONFIG SET

CONFIG CLEAR CONFIG GET

e oxen w2 a1 @3 o ma3 L e G oe BX00 00N BAE BHD G X0 BEA BXTT BT Bt 003 Ex26 G Be3 oxdn
Direction:
C100 MSG v1.0
CAN bitrate | 500 kbps v CAN message ID 0x123 Data length code 8 Cycle time 0 ms
Unit Source Startbit Length Endianness Sign Factor Offset Min Max
Direction M Direction M 8 2 Big-endian M Unsigned M 1 0 0 3

CONFIG CLEAR CONFIG GET

0x63 0xa2 Gx11 GL3 Gx03 023 OKOL GXQ0 GX00 0XDS OO0 008 <02 0X00 CXO0 OXOD GO0 Cx03 CXDO Owed 0x03 ST GX01 Dxab 0x01
Generated message

The following CONFIG SET messages are generated for this configuration:

¢ RR:0x430xa20x110x130x03 0x23 0x01 0x00 0x00 0x08 0x00 Ox28 0x10 OxO0 0x00 0x00 Ox00
Oxff Oxff Oxe8 Ox03 0x34 Ox01 Oxa9 Oxa8

e RL:0x430xa20x110x130x03 0x23 0x01 0x00 0x00 0x08 OxO0 0x38 0x10 OxO0 0x00 0xO0 Ox00
Oxff Oxff Oxe8 Ox03 Ox24 Ox01 Oxa9 0x48

e dir: 0x43 0xa2 0x11 0x13 0x03 0x23 0x01 0x00 0x00 0x08 0x00 0x08 0x02 0Ox00 0Ox00 0Ox00 0x00
0x03 0x00 0xe8 0x03 Ox5f 0x01 Oxab Ox01
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Sending CONFIG SET strings to MCU:

8. Open RealTerm.

9. Select the Send tab.

10. Copy and paste the rear-right wheel tick CONFIG SET string to the RealTerm text box.
11. Select the Send Numbers button.

Verify configurations with CONFIG GET string, 0x43 Oxa2 0x10 0x00 0x10 0x20.
Bl RealTerm: Serial Capture Program 2.0.0.70 - O *

Set configuration: C[glF
CFG flashed?® iilr
OK 170k
set configuration: LAlF
CFG flashed?® (iLF
OH_ 1 70lr
set configuration: LRLF
CFG flashed?® (rLF
OH 1 70Lr
Get configuration: [ilF
Bitrate (kbps>: SBAKLF
num CAN Configs found: 30
Config 10RlF
canMsgld Bx123 0l
dlc BLlr
cycleTime Biglr
startBit 4B80r
length 160
of fzet @I
factor 188@0GLF
minUal @ULF
maxUal 655350LF
megType 170
source 3JlF
¥

e
=1

e e,

e
-1

@y
endian 10kLF
Config 20LF
canMsgld Bx123lr
dlc 8Iklr
cycleTime Bilr
startBit S6OAF
length 1610
of fzet AL
factor 10880
minUal BAiglf
maxlUal 655350
mzglype 10
source 2C0F
unit @EiRLr
sign Bllr
endian 10kF
Config 3C0eLF
canMsgld Bx123lr
dlc BF
cycleTime Biflr
startBit

of fset @ULF
factor 1888
minUal B
maxUal 3L

source S0RLF

unit 3ir
sign Blx
endian 10RF
OK 160F
Display | Part | Capture | Pins  Send | EchoPon| 120 | 1202 | 120Mise | Mise | An| Clear| Freeze| 7|
EOL " Shatug
Oxe8 BxB3 Bx6f BxB1 Bxab BxO1 L ESN Numbers‘ Send ASCII ‘I__ +CR Disconnect
= ——= i || E Before RD (2]
Bx43 BxaZ Bx10 BxB0 Bx18 Bx20 v | Gend Numbers‘ Send AT ‘I_ oR | | [ Aler D (3]
= = wF
- — [SMBUS & <] CTS (8]
ﬂﬂﬂ Repeats |1 = [~ Litersl [ Strip Spaces || +crc SHELS B DED (1]
Durmp File ta Paort DSF (5]
|c:'\tem|:-'\ca|:-ture.t:<t jJ SendEiIe‘ X Stog‘ Delays |0 3|0 % Ring [3)
........... BREAK,
Bepeats W m Error
Char Count:2406 CPEQ Port: 37115200 8M1 Mo
Configuring u-center NTRIP client
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12. Connect receiver to u-center.

13. Open NTRIP client: Receiver > NTRIP client.

14. Input correction service provider credentials.

15. Select OK.

16. NTRIP client status can be monitored in the lower part of the u-center frame, see the circle in the
figure below.

17. Fix status can be monitored with the docking windows > data view.

D&~ &
® - 1
ABd PO EO0-E-BE-M- B a0 & E6 868
LR R MRS FFN NTRIP dient settings X
Hivilc s &5 & NTRIP caster settings
Address: [123.456.789.012
Port: |1234J
Username: I”HU"
Password: [merrces .
: Fix status
NTRIP stream .
Update source table | | Request Interval (sec)‘
NTRIP mount point: [DGNSS ~| Mourk point details I
[™ Use manual position
Longitude (deg): [ 149
Latiude (deg): | 114151813
Alttude (m): [
Geoid sep, (m): I
OK cancel |
NTRIP client status
Ready a0 NTRIP client: Not connected — u-blox Generation 9 == COM4 9600 n uBx 00:00:39 12:09:08

D Schematic

The following pages include the complete schematic for the C102-F9R board. Note that the GNSS
module in the schematic is FOK, but otherwise the schematic is accurate.
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Related documents

[1] ZED-F9R Integration manual, UBX-20039643

[2] u-blox F9 HPS 1.30 Interface description, UBX-22010984

[3] u-center user guide, UBX-13005250

[4] RealTerm Serial Terminal, https://realterm.sourceforge.io/

[5] Silicon Labs 8-bit Microcontroller Software, https://www.silabs.com/products/development-
tools/software/8-bit-8051-microcontroller-software

[6] Silicon Labs 8-bit USB Debug Adapter, https://www.silabs.com/development-tools/mcu/8-bit/8-
bit-usb-debug-adapter

[7] C101-D9S User guide, UBX-20031865

¥ Forregular updates to u-blox documentation and to receive product change notifications, register
on our homepage (www.u-blox.com).
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