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bynav® 1 Brief Introduction

1 Brief Introduction

Based on Bynav GNSS Baseband ASIC Alita and RFIC Ripley and embedded with Bynav new
generation REAL (Ransac Enhanced Advanced Location) positioning engine, Bynav high precision
GNSS OEM receiver board C1 is capable of providing full-constellation and multi-frequency RTK
positioning and dual-antenna heading, as well as supporting GNSS/INS deeply coupled
algorithm. C1 delivers reliable continuous high precision positioning, heading, velocity and timing
to a wide range of applications like surveying, mapping, autonomous driving, UAV, driver testing,

precision agriculture, deformation monitoring, industrial control and many other fields.
C1 GNSS OEM receiver has the below technical advantages:
REAL Positioning Engine

The RANSAC (Random Sample Consensus) based autonomous integrity monitoring algorithm is
integrated for the observation anomalies caused by multipath and interference in urban
environments. It can monitor pseudo-range, carrier phase and Doppler observations in real-time

and accurately eliminated the faulty satellites, thus achieving more stable positioning results.
Bynav GNSS ASIC based Adaptive Loop Tracking

The parameters of code loop and carrier loop are adjusted according to signal strength, elevation
angle, multipath indication and tracking error in order to suppress more effectively the
psedorange multipath error, reduce the psedorange observation noise, accelerate the loop

convergence speed and reduce Carrier phase cycle slip.
Epoch Differential Smoothing Technology

The movement of the user is calculated by using the carrier phase difference between the adjacent
epochs, performs fusion filtering with the RTK positioning result to have a smoother solution. All
the tracked satellites of the rover are fully used in the solution when the base station satellite is
blocked and the smooth positioning result can still be maintained when the RTCM correction data

is interrupted for a long time.
Carrier Half-Cycle Ambiguity Repair Technology

In the urban dynamic environment, the loss of lock and re-tracking of the carrier phase are
frequent. After re-tracking, the frame synchronization (Frame Sync) is needed to eliminate the
half-cycle ambiguity and then used for the RTK integer ambiguity solution. Bynav receiver

integrates carrier half-cycle ambiguity repair technology based on navigation message prediction
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and matching (patent authorized), which quickly eliminates half-cycle ambiguity, thus improving

satellite availability and effectively shorten the recovery time.

Besides, C1 has the following features:

Based on Bynav GNSS Baseband ASIC Alita and RFIC Ripley

Support modern signal systems such as BDS-3 and Galileo

Support on-board TF card interface to backup local data

Compact size, low power consumption and extra low latency

Full-constellation, full-frequency RTK positioning and dual-antenna heading

Enhanced connection options including serial, CAN and Ethernet

Optimal performance in multipath mitigation, anti-jamming and anti-blockage

1.1 C1 Pinout

Figure 1-1 Appearance

Table 1-1 Pin Definition

Pin Signal 1/0 Description Comments
By default
3.3V LVTTL, leave unconnected if
1 SPI_MOSI/12C_SDA 1/0 SPI_MOSI: SPI data output .
notin use
I2C_SDA: I12C data
By default
) ) 3.3V LVTTL, leave unconnected if
2 SPI_CS/12C_SCL 0] SPI_CS: SPI chip selection )
notin use
12C_SCL: 12C clock
Ethernet connection 3.3V LVTTL, leave unconnected if
3 ETH_LINK_ACT 0 o .
indicator notin use
www.bynav.com 4/ 35 en@bynav.com
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Ethernet signal bias

3.3V LVTTL, leave unconnected if

4 ETH_BIAS 0 )
voltage notin use
5 - / Not connected
+3.25V~+3.45V, ripple <50mV Vp-
6 VCC_3V3 PWR Board power feed
p
By default
ANT1: ANT1 indicator
GPIO: other
GPIO/ANT1/DV/IM i . 3.3V LVTTL, leave unconnected if
7 /0 DV: success in heading, ]
U_RST notin use
active high
IMU_RST: external IMU
reset signal
By default )
o 3.3V LVTTL, leave unconnected if
8 SPI_MISO/RXD3 RXD3: COM3 serial input .
not in use
SPI_MISO: SPI data input
Reset, active low, signal
9 RESETIN_N Reset input width >10ms, leave unconnected
if notin use
By default
ANT2: ANT2 indicator
EVENT_O_M1: EVENT_OUT
EVENT_O_M1/GPIO . .
trigger 3.3V LVTTL, leave unconnected if
10 /ANT2/CANTRX/IM I/0 )
GPIO: other notin use
U_SYNC .
CANTRX: CAN1 input
IMU_SYNC: external IMU
sync signal
By default
EVENT_|_M2:  EVENT_IN
. EVENT_I_M2/GPIO/ o trigger 3.3V LVTTL, leave unconnected if
CANTTX/IMU_DR GPIO: other notin use
CAN1TX: CAN1 output
IMU_DR: external IMU DR
By default )
3.3V LVTTL, leave unconnected if
12 CAN2RX/GPIO I/0 CAN2RX: CAN2 input )
notin use
GPIO: other
By default
13 EVENT_I_S1/GPIO/T ., TXD3: COM3 serial output 3.3V LVTTL, leave unconnected if

XD3

EVENT_I_S1: EVENT_IN
trigger

notin use

www.bynav.com
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GPIO: other
14 GND PWR Signal and power ground
3.3V LVTTL, leave unconnected if
15 TXD1 0 COM1 output )
notin use
) 3.3V LVTTL, leave unconnected if
16 RXD1 COM1 input )
notin use
17 GND PWR Signal and power ground
By default
TXD2: COM2 output
TXD2/EVENT_O_S1 3.3V LVTTL, leave unconnected if
18 1/0 EVENT_O_S1: EVENT_OUT )
/GPIO ) notin use
trigger
GPIO: other
By default
RXD2: COM2 input
RXD2/ 3.3V LVTTL, leave unconnected if
19 1/0 EVENT_|_S2: EVENT_IN
EVENT_I_S2/GPIO ) notin use
trigger
GPIO: other
20 GND PWR Signal and power ground
By default
DIFF:  correction data
indicator )
SPI_CLK/GPIOQ/PV/ 3.3V LVTTL, leave unconnected if
21 /0 SPI_CLK: SPI clock )
DIFF notin use
GPIO: other
PV: success in positioning,
active high
22 GND PWR Signal and power ground
3.3V LVTTL, default width 1ms,
23 PPS 0 Tpps output ) )
leave unconnected if not in use
By default
CAN2TX: CAN output
CAN2TX/EVENT_O_ 3.3V LVTTL, leave unconnected if
24 1/0 EVENT_O_S2: EVENT_OUT
S2/GPIO . notin use
trigger
GPIO: other
Analog, connect to TD+, leave
25 ETH_TD+ 1/0 10M/100M Ethernet TX+ ) ]
unconnected if not in use
Analog, connect to RD+, leave
26 ETH_RD+ I/0 10M/100M Ethernet RX+
unconnected if not in use
Analog, connect to TD-, leave
27 ETH_TD- I/0 10M/100M Ethernet TX-

unconnected if not in use

www.bynav.com
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Analog, connect to RD-, leave
28 ETH_RD- 1/0 10M/100M Ethernet RX-

unconnected if not in use

Note 1: 10 pin levelis 3.3V LVTTL, drive capacity is 12mA, leave unconnected if not in use.
Note 2: TXD and RXD are defined for the board.

Note 3: “-"is reserved pin.

Note 4: "“EVENT_I_M2", “EVENT_I_S1” and “EVENT_I_S2" are EVENT_IN trigger, rising edge trigger, high level hold
time must be more than 500ns, recommend to use “EVENT_I_M2" with priority.

Note 5: “EVENT_O_M1", "“EVENT_O_S1"” and "“EVENT_O_S2"” are EVENT_OUT trigger, recommend to use
“EVENT_O_M1" with priority.

1.2 C1 LED Indicator

There are 3 LED indicators on C1, respectively showing the working status of ANT1, ANT2 and ARM.

Table 1-2 LED Indicators

No. Label Status Comments
1 ANT1 Green Blink ANT1 works normally (power off when not working)
2 ANT2 Green Blink ANT2 works normally (power off when not working)
3 ARM Green Blink ARM works normally (power off when not working)
www.bynav.com 7/ 35
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2 C1 Installation

This chapter provides instructions regarding how to install the C1.

2.1 Prepare hardware

C1 can be easily integrated to different applications. The following figure shows a quick

installation using Bynav evaluation kit (EVK), you can also install it using other evaluation kits in a

similar way.

l_l

ANT1  ANT2
bynavils

| T 1

o

=1

E—n
LAN I —

Figure 2-1 C1 Set-up

According to the above diagram, you need to prepare the following tools in advance:

GNSS OEM board and EVK

Serial cable

RF cable

Power cable

Computer

USB-UART adapter cable

www.bynav.com 8/ 35
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2.1.1 C1 Drawing
Left View

Top View

2 C1 Installation

Bottom View
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Figure 2-2 C1 Drawing

2.1.2 Recommended Circuit for Ethernet Port

C1
PIN25
PIN27
PIN26
PIN28
PIN4

can’tuse ETH BIAS

HR911105A
PIN1
PIN2
PIN3
PING
PIN4FIPIN5

ETH_RD+

'|| D34)
ESD7205DT5G ETH RD-
ETH_TD+

il D34
ESD/7205DT50 ETH_TD-

3
7
NC RJ45 HR911105A -
-
RD. 1CTICT -
ETH_RD- 51 ro.O - oo
10uF] |eeos
s - :
ETH_BIAS} =% 5 o "
’
RD 4
ETH_RD+ 3| ppo—2 3
™ 1CTACT
ETH.TD- 21 0.0 S lle oo
1 4 § J: -
ETH_BIAS} CTIO 3 g
ETH_TD+ 3 o2t e
/Rgngag 10 ] GREEN LED-
vee svap——12 YELLOW_LED+§i| 4X75 ohms
ETH_LINK ACT))—N\’_ YELLOW_LED-
1000pF
2KY
81 eno O [
Al H
R57 0 GND ETH A7 | HOLET
I RoT D HOLE2
R64 a0 HROTTT06A

Figure 2-3 C1 Ethernet Recommended Circuit
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2.1.3 Pin Precaution

Table 2-1 Pin Precaution

Pin/Connector 1/0 Description Notes

1. Stable, clear low ripple power supply, peak
ripple power < 50mVpp

2. Surge current 0.9A, stable current 0.7A. It's
necessary to consider the junction temperature and
heat consumption, power supply trace and over-
current overcurrent capability of the power chip

during high and low temperature conditions (10Z

VCC_3V copper thickness, 20mil corresponding to 1A
PWR Power supply
Power 3 current and viC10/20 corresponding to 0.5A
supply current).

3. At least one 10uF ceramic capacitor is placed in
the connector accessory.

4. The power supply current is recommended to be
designed according to 0.7 derating, in order to

support 1A surge, 1A stable output, 1A overcurrent

capability.
Connect all the GND signals to ground. Better use
GND PWR Ground
copper pour surface.
RESETIN ] Reset, active low, reset signal width>10ms, leave
System Reset input . )
N unconnected if not in use

www.bynav.com 10 / 35 en@bynav.com
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2.1.4 EVK Design Drawing
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2 C1 Installation
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Figure 2-4 EVK (Development board) Design Drawing

2.2 Choose GNSS Antennas

The C1 ANT1 and ANT2 MMCX interfaces feed +5V@0.2A power to the antenna.

An active antenna with typical gain 40+2 dB is required, with the operation frequency supporting
GPS(L1/L2/L5), GLONASS(G1/G2), BDS(B1/B2), Galileo(E1/E5b) and it is recommended to have
noise coefficient<2dB and output impedance 50Q. C1 provides 5VDC feed to antenna, which

maximum supports 200mA current.

2.3 Choose RF Coaxial Cables

You need to choose an appropriate RF coaxial cable which matches the impedance of the antenna
and receiver (50Q) and has a line loss not exceeding 10dB. The coaxial cable connects to GNSS

antenna with the other end MMCX-) connecting to C1.

www.bynav.com 12 / 35 en@bynav.com
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2.4 Check Power Supply

The C1 power supply is required to be able to provide:

® Avoltage in the range of +3.25V ~ +3.45VDC
2.5 C1 Set-up

The EVK (evaluation kit) feeds the power to C1 and brings the interfaces out, including 2 R5232
serial ports and 1 Ethernet port and through extended pins it can also bring out SPI, 1PPS and

other interfaces, such as 1PPS and LVTTL level serial ports. The EVK is shown as below.

www.bynav.com 13/ 35 en@bynav.com
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GNSS Antenna

RF Cable p

Power Cable '§

Figure 2-5 Connection

ANT2 (Heading)

LAN

Figure 2-6 EVK Interfaces

2 C1 Installation

Place the GNSS antenna in a stable and unobstructed area, connect the antenna to the board via

RF cable. When connecting, the ANT1 should be connected to the positioning antenna and the

ANT2 connected to the heading antenna. The GNSS antenna is shown below.

www.bynav.com 14 / 35
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Figure 2-7 GNSS Antenna

Note: When plugging or unplugging the MMCX RF head, keep it in vertical direction. If direction is
improper or the operation is too frequent, the RF head would be damaged or the MMCX pin would

be broken.

2.6 Mount GNSS Antenna

C1 supports single-antenna and dual-antenna modes. Dual-antenna mode is recommended, in

which the GNSS heading data can greatly increases system reliability.
When mounting the antenna, pay attention to the following:

® Choose a location with open sky and unobstructed view

® Mount the antenna on a secure and stable structure rigidly to avoid any movement due to
dynamics

® [tisrecommended thatthe distance between the primary and secondary antennas be at least

1 meter (the longer the better)

It is recommended that the baseline (connecting line) of the GNSS dual antennas be parallel or

perpendicular to the carrier travelling direction, as shown in the below.

www.bynav.com 15/ 35 en@bynav.com
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.
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Figure 2-8 Recommended Antenna Positions
2.7 Connect C1 to Data Communication Equipment
C1 can communicate with external communication equipment using serial, Ethernet or CAN Bus.
2.7.1 Serial Port

C1 provides three serial ports: COM1, COM2 and COM3.

Table 2-2 C1 Serial Port Protocol

Port RS-232 RS-422 Flow Control
COM1 Supported Not supported No
coM2 Supported Not supported No
COM3 Supported Not supported No

COM1, COM2 and COM3 ports communicate under serial protocol. To configure serial port, enter
the SERIALCONFIG command. Refer to 3.1.1 to understand how to configure the baud rate and
parity, etc.

www.bynav.com 16 / 35 en@bynav.com
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2.7.2 Ethernet Port

C1 supports 10Base-T/100Base-Tx adaptive Ethernet, which can be used to communicate with
external devices, such as computers. The Ethernet port supports IPv4 network layer and TCP/IP
transmission. The user can use it to remote debug, receive correction data, output position and

attitude, or upgrade firmware, etc.
Steps to connect to Ethernet network:
® (Connect the Ethernet port of C1 to external communication devices using Ethernet cable

Refer to Chapter 4 for detailed Ethernet configuration.
2.7.3 CAN Bus

The C1 is equipped with CAN Bus port available and supports J1939 by default.

2.8 Connect I/0 signals to C1 (Optional)

C1 provides EVENT IN, EVENT OUT and PPS as synchronization signals.

2.9 Check C1 Status

After the C1 is installed, power it on. At this moment you need to confirm C1 is operating correctly:
Send the command LOG VERSION and C1 will return the following message:
$BDVER,20040902,20042926,20033050,20042439,20042803,20042001,20042001*6D

The bolded text demonstrates C1 firmware version and the version number you receive from the

message may not be the same. This message indicates that C1 has successfully started working.
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3 C1 Configuration

Before starting C1 configuration, make sure you have installed C1 as described in Chapter 2 and

powered it on.

3.1 C1 Communication Methods

C1 can establish communication with external devices by the following methods:

® Serial Port Communications refer to 3.1.1
® Ethernet Port Communications refer to 3.1.2

® CAN Bus Communications, by subsequent upgrade

When the communication is established, you can enter commands to configure C1 system.

To maximize the application of C1 capabilities, please refer to Interface Protocol on Bynav website
for more commands.

3.1.1 Serial Port Communication

C1 can communicate with a computer or other devices via serial port. Before establishing the
communication, both C1 and computer have to be configured properly. The C1 default port

settings are:

® 115200 bps
® no parity

® 8 data bits
® 1 stop bit

COM1, COM2 and COM3 ports support to be configured using the commands. Refer to Interface

Protocol for more commands.

Table 3-1 C1 Supported Serial Ports

Receiver Supported Ports Configuration Command

c1 COM1, COM2, COM3 SERIALCONFIG

3.1.1.1 Change Serial Port Configuration

Enter SERIALCONFIG command to change the settings on a serial port:
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To change the data rate of COM2 to 115200, enter:
SERIALCONFIG COM2 115200
To change the data rate of COM1 to 921600 and enable even parity, enter:

SERIALCONFIG COM1 921600 E
3.1.1.2 Communicate by Remote Terminal

C1 supports communication with a remote terminal via serial port. Use any standard
communications software package that emulatesz a terminal to establish bidirectional
communications with the C1 serial ports. Before establishing the communications, ensure the
serial ports setting of the terminal matches with the C1. A computer can emulate a remote terminal

as well as store data logging files.
3.1.2 Ethernet Port Communication

The Ethernet port must be configured before using, refer to the Chapter 4 for detailed

configuration.
3.1.3 ICOM Communication

ICOM port is a virtual port used for Ethernet connection. It can be understood as an application
layer protocol of the TCP/IP protocol. ICOM's transmission control layer protocol can use TCP or
UDP.

Enter DNSCONFIG command to configure Ethernet DNS. If using DHCP, DNS will be automatically

set.

Default ICOM configurations are as below:
ICOMCONFIG ICOM1 TCP :1111
ICOMCONFIG ICOM2 TCP :2222
ICOMCONFIG ICOM3 TCP :3333
ICOMCONFIG ICOM4 TCP :4444

Each ICOM port can be used as a server (waiting to be connected by external device) or as a client

(actively connecting to a certain port on the server).
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3.1.4 CAN Bus Communication

C1 is equipped with one CAN Bus, which supports maximum data rate up to 1 Mbps. For CAN Bus
protocol refer to UGO08 CAN Protocol.

3.2 Starting Communication

None of the ports have data transmission when powered on for the first time, they are all in a

status that wait for commands.

In case of communicating with C1 through COM1, you can enter:
LOG COMCONFIG

The C1 returns the messages:

<0OK

[CcOM1]

COMT 115200 N 8 1 IN: AUTO OUT: AUTO

COM2 115200 N 8 1 IN: AUTO OUT: AUTO

COM3 115200 N 8 1 IN: AUTO OUT: AUTO

The returned messages show the serial port configuration that you queried by commands. The
first line shows the command is recognized and executed correctly; the second line shows that
the communication port you are using is COM1; the third line shows the COM1 port output data in
AUTO format; the fourth line shows the COM2 port output data in AUTO format; the fifth line shows
the COM3 port output data in AUTO format.

If the command is not recognized or executed correctly, it will return:

<ERROR

3.3 Receiving Correction Data

The correction data is transmitted from base station to rover station to improve positioning
accuracy under RTCM protocol (RTCM 3.X). The base station is a GNSS receiver with a fixed position

that is already known and is configured to transmit correction data to the rover.

In this case C1 is the rover station whose position is unknown yet, so it needs to acquire the

correction data continuously from the base station to calculate the current position.
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You can build your own base station or rent a commercial one. Either way, a data link is needed

to transmit correction data from the base station to the rover, usually by radio, network, etc.

3.4 Configure as Base Station

3.4.1 Method 1: Restore the Default Configuration and Reboot

Example: Assuming that com3 is connected and the serial port baud rate matches (default
115200).

RTKTYPE BASE (set as base station)
SAVECONFIG (save configuration)

FRESET (restore to factory settings, take effect after power off and restart. The parameters will be

switched to the default configuration of base mode)

RTKTYPE (query the rtk mode)
3.4.2 Method 2: Step by Step Configuration

Example: Assuming that com3 is connected and the serial port baud rate matches (default
115200).

RTKTYPE BASE (set as base station)

LOG COM2 RTCM1074 ONTIME 1

LOG COM2 RTCM1084 ONTIME 1

LOG COM2 RTCM1114 ONTIME 1

LOG COM2 RTCM1124 ONTIME 1

LOG COM2 RTCM1006 ONTIME 5

LOG COM2 RTCM1033 ONTIME 10
UNLOGALL COMS3 (disable com3 output)

LOG COM3 GPGGA ONTIME 1 (output gpgga words, frequency THZ, which shows the number of

satellites received and positioning status)
SAVECONFIG (save configuration)

LOG LOGLIST (query output messages)
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After installing the base station antenna in an open environment, the following commands need

to be entered to configure the base station coordinates.

FIX AUTO (Enter this command after 2 minutes of power on to automatically obtain the

coordinates of the base station)

SAVECONFIG (Save configurations)

3.5 Configure as Rover Station

3.5.1 Method 1: Restore the Default Configuration and Reboot

Example: Assuming that com3 is connected and the serial port baud rate matches (default
115200).

RTKTYPE ROVER (set as rover station)
SAVECONFIG (save configuration)

FRESET (restore to factory settings, take effect after power off and restart. The parameters will be

switched to the default configuration of rover mode.)

RTKTYPE (check RTK mode)
3.5.2 Method 2: Step by Step Configuration

Example: Assume that com3 is connected and the serial port baud rate matches (default 115200).
RTKTYPE ROVER (set as rover station)

LOG COM3 GPGGA ONTIME 0.2 (output gpgga at 5HZ)

set other messages that need to be output based on your need.

SAVECONFIG (save configuration)

Note: If you have changed the input format from AUTO to other format (like RTCM) using
INTERFACEMODE, the commands in BYNAV format will not be recognized or executed, you need to
change back to AUTO or BYNAV by using INTERFACEMODE command again.

3.6 Data Collection

GNSS data is provided by GNSS related messages, such as RTKPOS and RTKVEL. C1 supports

maximum 10Hz output.
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Note: When outputting INS related messages at high rate, as the data is large, it is better to output
in binary format and use the Ethernet Port for data transmission in order to ensure the data
integrity. If using serial port, you need to configure the serial baudrate as 921600 using
SERIALCONFIG. Refer to Interface Protocol for more details.

3.7 Post Processing

C1 supports raw data post processing using professional software such as Waypoint Inertial
Explorer, through the software bi-directional solution and smoothing, you will get more accurate

positioning results which can be used as a test benchmark.
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4 Ethernet Configuration

This chapter describes how to configure the Ethernet port. Before connecting to C1 by Ethernet,
you will need to configure the Ethernet port of C1 through serial ports. Refer to the section 3.1.1 for

serial ports communication.

4.1 Static IP Address Configuration

Both C1 and the computer need to be assigned a unique IP address, which is typically used in a
test environment. After IP address is configured, connect C1 and computer using the Ethernet

cable. You can test the Ethernet port by turning on the Network Test Tool on the computer.
4.1.1 Configure Static IP Address -C1

The configuration steps are the following:
Connect C1 to the computer using the Communication cable 1 or 2 included in the shipping box

Establish a connection with C1 using Serial Port Debugging Software in order to send commands
to C1

Assign the TCP/IP port number needed for connection by entering:
ICOMCONFIG ICOM1 TCP :2000
Assign the IP address, Subnet mask and Gateway by entering:
IPCONFIG ETHA STATIC 192.168.8.151 255.255.0.0 192.168.8.1
Reminder:
This command configures the following value to C1:

IP address =192.168.8.151

Subnet mask = 255.255.0.0

Gateway =192.168.8.1
Save Ethernet configuration:
SAVECONFIG

Output TCP/IP configuration:
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LOG IPCONFIG ONCE

Configure the static IP address of your computer, refer to the 4.1.2
4.1.2 Configure Static IP Address - Computer (Windows 7)

Follow the below steps to set up a static IP Address:

Click Start->Control Panel.

Click Network and Sharing Center.

Click Change Adapter Settings and the Local Connection window appears.

Right Click Properties button and the Local Connection Properties window appears.

Choose Internet Protocol Version 4(TCP/IPv4) and then click Properties button and the Properties

window appears.
Click Use the Following IP Address, then enter IP address, Subnet mask and default Gateway.
Reminder:
Ensure the Ethernet settings of your computer match those of C1, for example, configure:
IP address =192.168.8.151
Subnet mask = 255.255.255.0
Gateway =192.168.8.1
Click the OK button and the Local Connection Properties window appears.
Click the Close button and the Local Connection window appears
Click the Close button.

Confirm the Setup is finished.
4.1.3 Complete Ethernet Setup

Connect the C1 to the computer using Ethernet Cable.

Connect to C1 using any third-party terminal program that supports TCP/IP.

4.2 Dynamic IP Address Configuration
The dynamic IP address is generally used in formal environment, connect C1 to the computer
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through DHCP server.
To set up a dynamic IP address:
Connect C1 to a computer using the Communication Cable 1 or 2 included in the shipping box.

Establish a connection with C1 using Serial Port Debugging Software in order to send commands
to C1.

Get the dynamic IP address from DHCP server by entering.
IPCONFIG ETHA DHCP

Assign the TCP/IP port number by entering:

ICOMCONFIG ICOM1 TCP :2000

Output TCP/IP configuration:

LOG IPCONFIG ONCE

Save configuration:

SAVECONFIG

4.3 Accessing Correction Data by Ethernet

C1 can access correction data using an Ethernet connection.
Connect C1 to the computer with the Communication Cable 1 or 2 included in the shipping box

Establish a connection with C1 using Serial Port Debugging Software in order to send commands
to C1.

Connect C1 to a power supply using the Power cable.
Connect C1 to a server using Ethernet cable.
Establish Ethernet connection using static or dynamic IP address.

Enter the following commands through serial port:

ICOMCONFIG ICOM1 TCP < base station IP address> : <base station port number>
// Request IP address of correction data and map the virtual serial port ICOM1 to this address

INTERFACEMODE ICOM1 AUTO AUTO
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// Configure ICOM1 input data in AUTO format, no output

LOG ICOM1 BESTPOSA ONTIME 1

// Enable BESTPOSA message output, frequency THz (optional)
SAVECONFIG

// Save configuration

Reminder: Use BESTPOSA message to confirm that C1 is in RTK mode.
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5 Event Configuration

It provides EVENT_IN and EVENT_OUT/PPS as synchronization signals.

The EVENT pinout is described in section 1.1.

5.1 EVENT_IN Configuration

The external device can use the EVENT_IN signal to synchronize A1, which is generally used to
connect the pulse signal of the odometer or the Data Ready signal of an external sensor such as
Camera, Lidar, etc. to achieve synchronization between sensors. This pin can apply an accurate

GPS time stamps to the external signal with an accuracy better than 50ns.

If you want to test the sync signal, connect the sync signal to the EVENT_IN pin and enable the

output of the following message:
LOG MARK2TIMEA ONNEW

Refer to Interface Protocol for more details of the message.

5.2 EVENT_OUT Configuration

It can also synchronize the external device by outputting synchronization signal. By default, the
EVENT_OUT outputs the second pulse PPS signal, whose leading edge is synchronized with the
GPS time. When the GNSS signalis received well, the synchronization accuracy is better than 20ns.
You can also enter commands to configure the frequency, pulse width and trigger edge. Configure

the EVENT OUT by entering:

FREQUENCYOUT [switch] [plusewidth] [period] [edge] [instance]

For example, enable EVENT OUT, frequency 1Hz, pulse width 20%, positive trigger edge:
FREQUENCYOUT ENABLE 20000000 100000000 POSITIVE 1

Refer to Interface Protocol for more details of the message.
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6 Firmware Update

You can download BY_Connect from Bynav website and refer to the document Firmware Update

and Authentication on Bynav website.
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Table A-6-1 C1 Physical Specification

Size 71 x46 x 10.6mm
Weight 25¢g
Table A-6-2 C1 Performance
GNSS C1-8S C1-8D C1-FS C1-FD
8-freq. 8-freq. full-freq. full-freq.
Model single- dual- single- dual-
ant. ant. ant. ant.
Dual-Antenna Heading - o - o
Single Point Positioning () o ) o
RTK [ )  J (] [
Timing (] (] [ [
Functions
Reference Station Mode [ ) [ [ ) [
Rover Station Mode [ ) [ [ ) [
Output of Raw Observations Single Dual Single Dual
NTRIP o [ [ ] [ J
GPS L1CA/L1C,L2C, L2P L1CA/L1C,L2C, L2P,L5
GLONASS G1, G2 G1, G2
BDS B1l, B2l B1l, B21/B3I
BDS-3 B11/B1C, B2a/B2b B11/B1C, B2a/B2b/B3I
Frequency

GALILEO E1, E5b/E5a E1, E5b/E5a
QZSsS L1CA/L1C, L2C L1CA/L1C, L2C, L5
IRNSS - L5
SBAS - L1CA
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Carrier phase

<1mm (RMS)

Measurem
L1CA,L2C,L2P,GT,
ent Pseudor <0.12m (RMS)
G2
Accuracy ange
Other signals <0.06m (RMS)
Single Horizontal 1.5m RMS
Point
Accuracy Vertical 2.5m RMS
RTK Horizontal 1.0cm + Tppm RMS
Accuracy Vertical 1.5cm + Tppm RMS
) 0.2°/m 0.2°/m
Heading Accuracy -
RMS RMS
Timing Accuracy 20ns RMS
Velocity Measurement Accuracy 0.05m/s RMS
Raw Data 5Hz 5Hz 10Hz 10Hz
Maximum
RTK 5Hz 5Hz 10Hz T10Hz
Data Rate
RTK+Heading - 5Hz 10Hz
Table A-6-3 C1 Environmental Specifications
Operating Temperature -40°C ~ +85°C
Storage Temperature -55°C ~ +85°C
Humidity 95% non-condensing
Vibration JESD22-B103
Table A-6-4 C1 Power Parameters
Parameter C1-8S C1-8D C1-FS C1-FD
Power ) ) ) )
. 1.5W typical value 1.8W typical value 1.6W typical value 1.9W typical value
Consumption
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0.65A for less than 0.7A for less than 1.0A for less than 1.0A for less than
100ms (@3.3V; 100ms (@3.3V; 100ms (@3.3V; 100ms (@3.3V;
Inrush Current single-ant dual-ant single-ant dual-ant
5V/40mA; typical 5V/40mA; typical 5V/40mA; typical 5V/40mA; typical
value) value) value) value)
Table A-6-5 C1 1/0 Signal
Signal 1/0 Default Comments
EVENT_I_M2 High level hold time more than 500ns;
EVENT_I_S1 | Active high Recommend to use EVENT_I_M2 with
EVENT _|_S2 preference
Programmable variable output pulse,
EVENT_O_M1
frequency range from 1Hz to 10MHz, shared
EVENT _O_S1
0] Positive pulse pin;
EVENT_0O_S2
ppS Recommend to wuse EVENT_O_M1 with
preference
Table 6-6 C1 1/0 Signal Electrical Parameters
VIL(V) VIH(V)
Signal
Min Typ Max Min Typ Max
EVENT_IN -0.3 - 0.8 2 3.3 3.45
_ VOL (V) VOH(V) Current
Signal
Min Typ Max Min Typ Max (mA)
EVENT_OUT - - 0.4 2.4 - - 12
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Version

Revision

Editor

Release Date

V1.0

Initial version

2024.09.30
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Disclaimer

This manual provides information about the products of Hunan Bynav Technology Co., Ltd.
(hereinafter referred to as Bynav Technology). The manual does not transfer any rights or licenses
under the patents, copyrights, trademarks, ownership, etc. of the company or any third party in
any form, implied or implied. Except for the responsibilities stated in the sales terms and
agreements of the product, our company shall not assume any other responsibilities. At the same
time, Bynav Technology does not make any express or implied warranties regarding the sales and
use of its products, including but not limited to the suitability and marketability for specific
purposes of the products, or any liability for infringement of intellectual property rights such as
copyrights, copyrights and patents. Our company is exempt from liability for any problems arising
from not following the manual requirements for connection or operation. If necessary, Bynav

Technology may modify product specifications and descriptions without prior notice.

For certain design defects or inadequacies that may exist in our company's products, once
discovered, improvements will be made and product version iterations may occur, which may
result in differences between the product and the published specifications. If customers require,

we can provide the latest product specifications.

All rights reserved © 2013-2024, Hunan Bynav Technology Co., Ltd.

TR Tel.: 0731-85058117

Building 12, Phase 1, Zhongdian Software Park, )
Email: en@bynav.com

No.39 Jianshan Road, High-tech Zone, Changsha,

: FAE: support@bynav.com
Hunan 410205, China www.bynav.com




