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Functional characteristics

m  CAN (FD) and RS485/RS232 bidirectional conversion

B Supports CANFD protocol and is compatible with CAN2.0A and CAN2.0B standard protocols

B Support transparent conversion, transparent band ID conversion, protocol conversion, MODBUS conversion, and custom
protocol conversion

B Supports only receiving extended frames, only receiving standard frames, and receiving custom frame ID

B Support 32 sets of custom frame ID filtering to avoid data interference

®m  Wide bandwidth range, arbitration domain baud rate: 5K~1Mbps; data domain baud rate 100K~5Mbps

B Multi-master multi-slave function, using a single CAN interface instead of multiple 485

B Supports custom baud rate, which can be calculated by the upper computer baud rate calculator

B Support upper computer parameter configuration

B Support serial AT command configuration

B Supports CAN (FD) to Modbus RTU (master/slave)

B Supports 64 sending messages and 64 receiving messages

B Support the upgrade of firmware on the host, and the firmware update is more convenient

B Can withstand high and low temperature, -40°C~85°C stable operation

B |t comes with a 120 ohm terminal resistor

B Supports 9—36V wide voltage input and has anti-reverse protection

m  Reliable hardware protection, static protection, surge, pulse group three levels of protection

B Hardware watchdog function, automatic restart when the system crashes, and the module is more stable and reliable
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1. Product overview

1.1. Product introduction

USR-CAN315/316 is a rail-mounted CAN (FD) to Ethernet/RS485/RS232 device independently developed by someone loT.
This series of products features high speed, low latency, stable performance, easy use, and high cost-effectiveness. It
supports five data conversion modes: transparent conversion, transparent with ID conversion, standard protocol conversion,
Modbus conversion, and custom conversion. Among these, CAN316 supports interconnection between CAN devices and serial
devices, while CAN315 supports interconnection between CAN devices and network interfaces. The device supports the CANFD
protocol and is compatible with the standard CAN 2.0A/2.0B protocol.

This series of products adopts industrial-grade design standards, operating stably at-40°C to 85°C. It supports a wide
voltage range of 9 to 36V for terminal power supply. The baud rate range is broad, with arbitration domain baud rates
ranging from 5K to TMbps and data domain baud rates from 100K to 5Mbps. Custom baud rates are supported, which can be
calculated using the baud rate calculator on the host computer. The product supports AT commands and parameter
configuration via host software, making it easy to use. It comes with a built-in 120Q resistor, which can be quickly connected
to the CAN-bus bus through a DIP switch. The product also comes with a mounting rail, making installation convenient and
quick.

In order to meet the needs of more customers, there are two main specifications available.

This manual mainly introduces the product functions of the serial port version of USR-CAN316.

Tab1 USR-CAN316/315 specification selection table

Model Edition Specific Description
Serial port
USR-CAN316 Realize CAN (FD) to RS485/RS232, two-way data conversion
version

Network port
USR-CAN315 . Implement CAN (FD) to Ethernet, two-way data conversion
version

1.2. Technical parameter

Tab2  Basic parameters of the product

Classify Parameter Numeric Value
Working Voltage DC9~36V, 12V 1A is recommended
Size 110*27*76.1mm
Essential way To Install Railway installation
Parameter Reload Key Long press to restore factory Settings

PUSR’
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Pilot Lamp

POWER,WORK,COM,CAN

Can Port

Specification

One CAN port, supports CANFD, compatible with CAN 2.0A/2.0B

Can Port Baud Rate

Arbitration domain baud rate: 5K~1Mbps; data domain baud rate

T100K~5Mbps

Terminal Resistance

Built-in 2 CAN bus 120Q terminal resistor.

By using the code control resistor access, turn any one of the

Interface codes to ON, and connect a 120Q resistor in parallel.
Parameters Turn both dials to ON and connect two 120 ohm resistors in
parallel
Serial Port Support one-way R5485 or RS232 access
Specifications
Serial Port Baud
600—230.4K(bps)
Rate
Data Bit 8
Stop Bit 1.2
Check Bit Supports None, Odd, Even
Working -40~85°C
Work Temperature
Environment Storage -40~705°C
Temperature

Working Humidity

5~95% RH (no condensation)

Storage Humidity

5~95% RH (no condensation)

Software

Function

CanFD Quicken

Support CANFD acceleration mode

Conversion Mode

Transparent conversion, transparent band ID conversion,
standard conversion, modbus conversion, custom frame header

and tail conversion

CanID

Support standard frame and extended frame

Frame Id Filtering

Supports only standard frames, only extended frames, and

custom input frame ID (up to 32 sets)

WWW.PUST.COm
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serial port packet length Supports customizing the length of subpackages

Change Direction Supports bidirectional conversion, only serial port to CAN, and

only CAN to serial port

Firmware Upgrade Support the upper computer to upgrade firmware

Parameter AT command, upper computer software configuration

Configuration

Electrostatic

Air discharge 8KV, contact discharge 6KV
Protection Protection

Parameters EFT/Burst Power Circuit 2Kv, RS485/RS232 Circuit 1Kv, Can Circuit 1Kv

Surge Immunity Test | Power supply circuit: Differential mode 1 kV, common mode 2 kV.

CAN circuit: Common mode 2 kV.

2. Hardware parameters

2.1. Size description

Machine size (including terminals and rails): 110*27*76.1Tmm
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Picl USR-CAN316 standard size diagram
2.2. Interface description

The USR-CAN316 interface is described as follows.

© @ © @

USR-CANI1E

CAN FD

Converter

Pic2 Interface Specification

Tab3  Terminal wiring definition

Order Number Interface Name Function Declaration
1 DC9-36V + Power supply interface, DC 9-36V positive power supply
DC9-36V - Power supply interface, DC 9-36V power negative
2 RES 1 Terminal resistance 1,120Q. Turn it down to ON and connect the

resistance in parallel to the CAN bus. Default ON

RES 2 Terminal resistance 2,120Q. Turn it down to ON and connect the

resistance in parallel to the CAN bus. Default ON

3 CAN L CAN interface, CAN_L signal line connection end
CANH CAN interface, CAN_H signal line connection end
CAN GND CAN interface, CAN ground signal line connection end

4 usB Standard Type-C interface, through which firmware upgrade can

WWW.PUST.COm
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be performed
5 485A Serial port interface, R5485 A
485B Serial port interface, RS485 B
GND Serial port interface, digital ground
RX Serial port interface, RS232 receiving end
X Serial port interface, R5232 transmitter
<explain>

When the USR-CAN316 is connected to the CAN bus, CAN_H should be connected to CAN_H and CAN_L to CAN_L.

RES is used for terminal resistance selection. If you dial any code to ON, the 120Q resistor inside the module will be
incorporated into the CAN bus; otherwise, the 120Q resistor will not be connected to the bus.

According to ISO 11898 standards, to enhance the reliability of CAN-bus communication, two endpoints on the CAN-bus
network typically need to be equipped with termination matching resistors (120Q), as shown in the figure below. The size of
the termination matching resistor is determined by the characteristic impedance of the transmission cable; for example, if the
characteristic impedance of the twisted pair is 120Q, then both endpoints on the bus should also integrate a 120Q

termination resistor.

CAN316 CAN315 - = CAN CAN
120Q
120Q N N CAN_P—l B N N
/ 7 y -7
CAN_L

Pic3 CAN bus connection

2.3. Instructions for indicator lights
The USR-CAN316 has four indicator lights: POWER, WORK, COM and CAN. Users can easily observe the status of the device

through the indicator lights, which are defined as follows.

Tab4  Indicator light rules

Pilot Lamp Pigment Function Declaration

PWR Red The power is always on and off

Flicker: the device is running normally, frequency 1s;
Work Green Stroboscopic: Enter the passive error state of CAN bus;

Changchang: CAN bus is running abnormally

Green light flashing: indicates that data is being

WWW.PUST.COm
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Com Green/Red received on the serial port
Red light flashing: indicates that data is being sent on

the serial port

Green light flashing: indicates that data is being
Can Green/Red received on the CAN port
Red light flashing: indicates that data is being sent on

the CAN port

3. Product Function

3.1. Function configuration description

CAN316 Supports upper computer configuration parameters and AT command configuration.

Parameters can be configured and queried through AT instructions. For details of specific AT instructions, see CANFD
Protocol Converter AT Instruction Set--USR-CAN316

The configuration of the upper computer is simple and easy to use. The following details the configuration parameters of

the upper computer.

(1) Download the upper computer from the official website. After opening it, select the model first. For example, CAN316,

you can check the default login for this model.

SelectProductModel

it 5 (Language) fk

Product Model: [can316 v

Select this model by default

Close oK

Pic4 Choose the model

(2) First, the serial port configuration is performed. Click the arrow on the right side of the serial port to open it and
configure the serial port parameters. Confirm that the serial port name, baud rate, parity, data bits and stop bits are

consistent with the serial port parameters of the CAN316 connected. After the configuration, click confirm.

WWW.PUST.COm
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K LSR-CAMN316 V123
@ I~ > B < -
Open Serl  thter Cfg Mode Query Params  Set And Save Exit Cfg Mode Fw Update Select Product =

Basic Set interface Set ‘ Conversion Set

Gateway Information

Product MadE:—I | 'r.)ruw.:-l _
Product Type [CAN to RS232/R5485 | SN Addy, | Serial Config}
SerialPort: COoM21 ~
+ |115200
Data Channel @ Serial Port BaudRate: |
Parity: NONE =
L
ByteBIt: 8 =i
StopBit: 1 -
ElSrrru]_'L to the latest news

Confirm

L

;tnry reset | Restart

Pic5  Serial port parameter configuration
(3) Perform parameter configuration:
® Open the serial port, and the message interface on the right displays: [Info]: COM95 serial port has been opened
® Click to enter the configuration state
® C(lick to read the parameters
® After all the current parameters are read, parameter configuration is performed
® After the configuration is complete, click Settings parameters

® Click restart to make the parameter configuration effective
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USR-CAMIT6 W22

@ |. > B2 B < & -
Clpse Seria)]  Egter Cfg Mode Query Params Seq and Save| Exit Cfg Mode Fw Update Select Product = |+CANLT:OFF
Basic Set E .IWLDH breion Set | 3 5 | 0K
1 2 ol
CAN Params
Protocel CAN ) CANFD Baud rate calculator 2025-04-25,14:30:11:165:
[TX]:AT + PACKLEN?
Frame Type |Standard Frame ~ CAN IDi{Hex): |1
(@ CAMN BaudRate 100K ., 2025-04-25,14:30:11:293:
[RX]:AT+PACKLEN?
() Custom BaudRate | Al k BaudRate=600M/((1+B51+B52)"BRF) +PACKLEN:1024
0K
4 1]

[ Seroll to the latest nevs

Serial Port Params

Baud Rate 115200 v Data Bit |8 v R5485

Clawr

__Factorv reset Restart

Pic6 Parameter configuration

3.2. CAN parameter

Protocol: Supports CAN or CANFD mode. When selected as CAN, the transponder will forward the serial data into CAN
message; when selected as CANFD, the transponder will forward the data into CANFD message.

CANFD acceleration: This parameter enables the baud rate switching function of CANFD, which only works in CANFD
mode.

Frame type: The frame type of CAN message during conversion. Standard frame and extended frame are optional.

CAN ID: 16-bit, hex format. Range: 0~7FF (standard frame), O~1FFFFFFF (extended frame)

Baud rate:

(1) In CAN mode: the range is 5Kbps~1000Kbps, and the default is 100kbps. Common baud rates can be directly selected:
custom baud rates are supported.

(2) In CANFD mode, the arbitration domain baud rate and data domain baud rate are divided. The arbitration domain baud
rate enables the range: 5Kbps~1000Kbps, default is 100kbps. The data domain baud rate enables the range: 100kbps~5Mbps.
Only after CANFD acceleration is enabled, the data domain baud rate takes effect.

(3) Baud Rate Value: In both CAN and CANFD modes, the conventional baud rate recommended by CIA can be directly set
via the host computer. For more flexible usage, you can select the custom baud rate option. After selecting the custom baud
rate, users can use a baud rate calculator to determine the desired baud rate value.

(4) Bitrate calculator:

Due to the purpose of custom baud rate, it is mainly for more flexible configuration of sample point information. However, if
the sample point information is inconsistent or out of the allowable error range, normal communication cannot be achieved,
manifesting as bidirectional disconnection, or only one-way reception or transmission. Therefore, the baud rate calculator
primarily enumerates the sample point information. The calculation methods for arbitration domain baud rate and data

domain baud rate sample points are both:

PUSR’
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SMP =100% * (BS1+2) / ((BS2+2) + (BRP +1))
baud = CLK / [(BS1+2) + (BS2 + 1)] * (BRP+1)
The parameters of the Baud rate sampling point are:
Arbitration domain: BRP (0~255), BS1 (0~63), BS2 (0~7), SJW (0~15)
Data fields: BRP (0~255), BS1 (0~15), BS2 (0~7), SJW (0~7)

Take the arbitration rate as an example:

1) Setthe required baud rate value and allowable error, where the clock (CLK) is fixed at 60MHz and can be left out

2) Set the appropriate synchronous jump width (SJW). If synchronous jump is required, select: BS2=SJW, which directly
affects the value range of BS2. For example, if SJW is set to 5, the range of BS2 changes from 0~7 to 5~7

3) By checking the match, you can calculate all the sample point information that can be matched within the current baud
rate and error value

4) Select the information of the sampling point needed, click the input baud rate, and upload the sampling point
information

5) If there is too much information about the sampling point, you can input a certain value of BRP/BS1/BS2 to filter the data

and accurately select the required sampling point information
*

@ 7 @ a L ¢ ‘ Baud rate calculator

Close Serial ~ Enter Cfg Mode (}:uery-Pargms Set And Save Exit Cfg Mode Fw Update

I 1 Device type _LISB-leﬁ;'IEI_'i'C_mEFlS_ raloulste
Basic Set Interface Set Conmversion Set o — ~
Arbitration domain
elosk i Wiz baud rate 1000 khpn Kllewable ervor (005 |8
CAN Params P mcbrenized jeap width [0 [+ [ bs2 7= xjw |
Jeul - "
Protocol CAN O CANFD Baud rate calculator data filter (BRE/BSI/BS2) | | | I asteh¥ I
Frame Type  Standard Frame « CAM ID{Hex): |1 EEF 5L B2 s Band Di £ A
: b : 7 1000kbps
@ CAN BaudRate | 100K v z 23 8 Y6.6TH [1000kbps | |0.00%
3 L frd B a0 oo 1000kkps 0. no%
O Custom BaudRate | k BaudRate=60M/((1+BS1+B52)"BRP) 4« B fad L 5% 20 1oookbps | |0.008
5 I 24 3 86 67% [1000kkps | |0.00N
s 2 |13 4 |15 0% |1000kkps | 0008
7 2. 14 3 i 00 1000kbps 0. D0 =
; i o ;!
-t
BRF BS1 v ENT Band bifE
L e Rk
Serial Port Params
Baud Rate | 115200 ™ Data Bit 8 o
<
Fantory razet Eaztart i I‘
Ineoming baud

Pic7  Bit rate calculator
3.3. Serial port parameters

® Baud rate: 600~230400bps, default 115200bps
® Data bits: 8
® Check digit: NONE, EVEN, ODD, default is None

® Stop position: 1, 2, default 1

IWW.pUST.Com
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® Mode switching: RS485/RS232 mode is optional, and cannot be used at the same time

CR-CANITG V122
@ . > B B < & -
Close Serial  Enter Cfg Mode Query Params Set And Save Exit Cfg Mode Fw Update Select Product - |+CANLT:OFF

Basic Sat [ Interface Sat Corversion Set | OK
Protoco! CAN ) CANFD | Baud rate calculator ’ =
Frame Type  Standard Frame CAN ID{Hex): | J

; i 2025-04-25,14:30:11:165:
@® CAN BaudRate  |100K w [TX]:AT +PACKLEN?
O Custom BaudRate | | & BaudRate=60M/((1+BS1+B52BRE)

2025-04-25,14:30:11:293:
[RXJ:AT + PACKLEN?
+PACKLEN:1024

0K

FA Serell to the latest news

Serial Port Params

Baud Rate 113200 ~ Data Bit 8 o RE485
Parity Bit | NOMNE v Stop Bit |1 v
£ ¥
Clear
Factory reset Eestart

Pic8 Serial port parameter configuration
3.4. Conversion function

3.4.1. Conversion parameter

Conversion mode: Supports transparent conversion, transparent ID conversion, standard protocol conversion, modbus
protocol conversion, and custom frame header and trailer conversion. Each mode has different conversion rules, which can
realize the mutual conversion between serial frame information and CAN (FD) frame information. See Chapter 4 for the
specific description of the conversion mode.

Conversion direction: By selecting the conversion direction, data interference from the bus side that does not need to be
converted can be eliminated. There are three conversion directions as follows:

® Bidirectional: The converter converts data from the serial bus to the CAN bus and vice versa.

® Serial to CAN only: converts data from the serial bus to the CAN bus, but does not convert data from the CAN bus to

the serial bus.

® Only CAN to serial: only the data of CAN bus is converted to serial bus, and the data of serial bus is not converted to

CAN bus.

Enable frame information: Only effective in transparent conversion. When this item is selected, the converter will add the
frame information of CAN (FD) message to the first byte of the serial frame when working. If not selected, the frame
information of CAN (FD) is not converted.

Enable Frame ID: Only effective in transparent conversion. When selected, the converter adds the CAN (FD) frame ID to the
frame data of the serial frame before the frame information (such as enable frame information) when working. If not selected,

the CAN (FD) frame ID is not converted.

IWW.pUST.Com
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Transparent Band ID Length: Only effective when the Transparent Band ID is converted. When serial data is converted into
a CAN (FD) message, the start byte of the frame ID in the CAN (FD) message is the length of the frame ID in the serial frame. In
standard frames, the frame ID can be padded with 1 to 2 bytes, corresponding to ID1 and ID2 of the CAN (FD) message. In
extended frames, it can be padded with 1 to 4 bytes, corresponding to ID1, ID2, ID3, and ID4 of the CAN (FD) message. The ID
is 11 bits in standard frames and 29 bits in extended frames.

Transparent band ID location: Only effective when the transparent band ID is converted. When serial data is converted
into CAN (FD) message, the start byte of the frame ID of the CAN (FD) message is the offset position in the serial frame.

Custom frame header: only effective when the custom frame header and frame tail are converted. The user can customize
the serial frame header. Length: 1 byte.

Custom frame tail: only effective when the custom frame head and tail are converted. The user can customize the serial

frame tail. Length: 1 byte.

USR-CAN316 V1.2.2
® . > ] B < b -
Close Serial  Enter Cfg Mode Query Params Set And Save Exit Cfg Mode Fw Update Select Product s |+CANLT:OFF
Basic Set | interface Set Conversion Set | oK

Conversion Params

Corversion mode | Transparent Conversion v Conversion Direction | Both way i ??;;_An:;i,sé::ﬂ];‘;i 205

[[] Enable Frame ID [ Enable Frame Information

2025-04-25,14:30:11:293:
[RX]:AT+PACKLEN?

Transparent Band ID Length [2 Transparent Band ID/@ +PACKLEN:1024
Custom Frame Header pp Custom Frame Tail | FF QK
Packet Set (3]
Serial port packet length !024 [ Serell to the latast news =
Filter Parameters
Filter Mode | OFF ot
Receive ID: Type o Add v
7 ¥
Clear Send

!If tory resst Restart

Pic9 Diagram of configuration of conversion parameters

3.4.2. Subcontracting Settings

CAN316 Supports custom serial frame packet length. If a serial frame data packet contains a large amount of data and
needs to be forwarded to the CAN network, the serial frame packet length can be customized to send the serial frame data in
packets. The range can be set from 512 to 1024 bytes.

Note: Due to the standard protocol conversion rules, CAN frames must be 13 bytes, and CANFD frames must be 69 bytes.
Therefore, in CAN mode, when the number of bytes in a serial frame exceeds 1014 bytes (the largest multiple of 13 within the
range), the serial packet length must be set to a multiple of 13; otherwise, the excess part cannot be correctly transmitted. If
the number of bytes in a serial frame does not exceed 1014 bytes, setting the serial frame packet length greater than 1014
bytes is sufficient.

Similarly, in CANFD mode, when the number of bytes in a serial frame exceeds 966 (the largest multiple of 69 within the

range), the serial frame packet length must be set to a multiple of 69; otherwise, the excess part cannot be transmitted
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correctly. If the number of bytes in a serial frame does not exceed 966, setting the serial frame packet length to be greater

than 966 is sufficient.

x
- B2 B < ) -
Close Serial  Enter Cfg Mode Query Params Set And Save Exit Cfg Mode Fw Update Select Product - |+CANLT:OFF
Basic Sat | Interface Set H Conversion Sat - oK
~
Conversion Params
Conversion mode | Transparent Conversion ~ Conversion Direction | Both way o f?gf:;?ﬁltggﬂ!;:lﬁi
] enable Frame ID [] Enable Frame Information
2025-04-25,14:30:11:293:
Transparent Band ID Length |2 Transparent Band 1D |6 aulfﬁ]g:(:_;:'}‘l(éghtﬂ'}
Custom Frame Header 24 Custom Frame Taill FF OK
»
Packet Set

Serial port packet length [ Seroll to the latest news

Filter Parameters

Filter Mods OFF .

Receive ID: l Type 0 Add "

Mtb\rj’ reset Restart

Pic10 Subcontract configuration diagram

3.4.3. Filter function

CAN316 It has the function of filtering ID, which can filter CAN bus data and selectively receive it. In this way, the network
load of the self-network can be reduced to the maximum extent.

There are three types of filtration:

® Only extended frames are received

® Only standard frames are received

® User-defined

Only extended frames and only standard frames are selected by configuration. The configuration method is as follows:

MWW PUST.COMm
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USR-CAN316 V1.2.2

@ . > & = < 4 -
Close Serial  Enter Cfg Made Query Params Set And Save Exit Cfg Mode Fw Update Select Product = [+CANLT:OFF
Basic Set l Interface Set H Conversion Set 0K
Serial port packet length [1024 *
2025-04-25,14:30:11:1
Filter Parameters TTXRAT HICHL ENe
Fiter Mode | Custom ~| 2025-04-25,14:30:11:3
OFF _ | [RX]:AT+PACKLEN?
Racaive 10 On|y Receive Standard Frames +PACKLEN:1024
Only Receive Extended Frames | Add
Ty 0K
»
Write in
'[')'alm
EA Serall to the latest news
Clear
W
L 4 3>

ﬂuﬂr resst Eestart

In the custom mode, users can add the ID they need to receive by themselves, and up to 32 groups can be set.

Picl1 Filter Settings

The configuration is as follows:

® The upper computer enters the parameter configuration state, and the filter mode is selected as custom

® Click Add Information and enter the ID you want to receive. You can choose extended frame or standard frame for
each group. Standard frame range: 0~7FF, extended frame range: O~1FFFFFFF

®  Click Write to restart and save the parameters

You can click to query all the current filter IDs

Click delete to delete the selected ID

Click to clear the list, you can delete all the current ID
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k |
. [ B < @ -
Close Serial  Enter Cfg Mode Query Params Set And Save| Exit Cfg Mode Fw Update Select Product s [+CANLT:OFF
Basic Set | Interface Set || Conversion Set 2

0K

Serial port packet length | 1024

2025-04-25,14:30:11:165:

Filter Parameters [TX]:AT+PACKLEN?

fiter Mode | Custom | ¥ 2025-04-25,14:30:11:293:
[RX]:AT+PACKLEN?

Receive ID: 2 +PACKLEN:1024
Type 1D

I - Standard Fram... ~lo I 3 Ty 0K

Sercll to the latest news

Clear

Pactory reset Restart & Whiteboard

Pic12 Customize frame ID configuration
3.5. Modbus gateway function

This device adopts a simple way to realize the interconnection between CAN devices and Modbus devices. It can not only
realize the data transmission of Modbus devices to the CAN bus for unified management, but also realize the control of
Modbus devices through the CAN bus.

The device can be used as both Modbus master and Modbus slave. CAN315 supports CAN to Modbus TCP (master/slave);
CAN316 supports CAN to Modbus RTU (master/slave).

Unlike Modbus protocol conversion in data conversion, this method does not require Modbus and CAN side data to be
editable.

3.5.1. Enable Modbus configuration

(1) Enter the parameter configuration state: serial port configuration--> select the corresponding serial port, open the
serial port--> enter the configuration state--> read the parameters.

(2) Configure CAN parameters. According to the following CAN devices, configure CAN protocol, frame type, and CAN
baud rate.

(3) Enable the Modbus Gateway and select its operating mode. When the device acts as a Modbus RTU host, it can
support up to 255 Modbus RTU slave devices. When the device acts as a Modbus RTU slave, it has 2400 preset registers, which
can be written to by external master devices at any time, ranging from 0 to 2399. The device supports reading with function
code 03, writing to a single register with function code 06, and writing to multiple registers with function code 10.

(4) Send and receive packets on demand
3.5.2. Send message configuration

By configuring the device to send messages, you can actively collect Modbus data and map it to the corresponding

positions in the CAN data frame. The data is then sent as CAN frames according to predefined rules. Up to 64 message
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configurations are supported, with each message capable of adding up to 32 variable data points, which are mapped to the

corresponding data positions in the CAN frame.

This device provides a quick upper-level software that can easily configure and send messages. You can either directly

configure in the upper-level machine or import/export point tables through.csv files. It is suitable for scenarios with numerous

collection points and mapped points. The configuration method of the upper-level machine is as follows:

(1) Enter the parameter configuration state: open the serial port--> enter the configuration state--> read the

parameters--> select Modbus working mode.

(2) Click New message to configure the required sending message content. Select the message and click New variable to

configure the mapping point parameter.

(3) If there is an adjustment, you can delete a single message or a single point. You can also click delete all to directly

delete all messages.

(4) After the point configuration is completed, click the configuration data to save and restart.

Parameter information introduction:

parameter

meaning

range

.CSV

Message parameters

Slave Address

When the device is the master station, fill in the address of
the opposite end;
When the device acts as a slave, fill in the address of the

device when it acts as a slave;

1~255

1~255

Message The name of the message to be sent is not mapped to the | Support English or | Correspond to English

name CAN data and is used only for mnemonics number or number

frame type The frame type of the message being sent Standard frame Standard frame--A
Expand the frame Expand the frame--B

frame ID The frame ID of the message being sent hex form ; 0~07FF(Standard
0~07FF(Standard frame)

frame) 0~T1FFFFFFF(Expand
0~1FFFFFFF(Expand the frame)
the frame)
remote frame | Confirm whether the frame is a remote frame. Yes/no Yes--1
This option is invalid when the CAN type is selected as CAN No--0
FD
Data Length Send the length of the frame data segment, up to 8 bytes for | 0~8 0~8

CAN frame and up to 64 bytes for CAN FD frame.
Note: CANFD frames need to be set to the length that DLC

can encode

0~8. 12, 16, 20, 24,

32, 48, 64

0~8. 12, 16. 20, 24,

32, 48, 64

Send rules

(1)The mode in which the trigger device sends CAN

Periodic send;

Periodic send--1
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messages.

(2)Periodic sending: report according to the set period time;
(3)Change sending: the group of messages is reported
when any data point in the group changes;

(4)Single send: a single send after the connection is
established;

(5)Frame ID trigger: Triggered to send after receiving the

specified frame ID

Changes sent;
Send once;

Frame ID triggered;

Changes sent--2
Send once--3

Frame ID triggered--4

Trigger frame

ID

It takes effect in frame ID trigger mode, which refers to the
frame ID of the CAN frame that triggers the sending of this

message;

hex form;
0~07FF(Standard

frame)

0~1FFFFFFF(Expand

the frame)

0~07FF(Standard
frame)
0~1FFFFFFF(Expand

the frame)

Trigger frame

It takes effect in frame ID trigger mode and refers to the

Standard frame

Standard frame--A

type frame type of the CAN frame that triggers the transmission | Expand the frame Expand the frame--B
of this message;
periodic time When the sending rule is periodic, it is the periodic sending | 0~65535ms 0~65535ms

time;

When the sending rule is changed, it checks the period of
Modbus data change. That is, in this period, if the group
data changes, it will send; if the data does not change, it
will not send;

When the sending rule is a single send, the waiting time for

that single send

variable parameter

variable name

The name of this variable is not mapped to the CAN data

Support English or

Correspond to English

and is used only for mnemonic purposes digital or number

Data size The size of the mapped data. ALL ALL
ALL:Whole frame data BYTE BYTE
BYTE: 1 Byte WORD WORD
WORD: 2 Byte DWORD DWORD
DWORD: 4 Byte QWORD QWORD
QWORD: 8Byte

offset Select the starting byte in the CAN message data segmentto | CAN: 0~8 CAN: 0~8
map Modbus register data sequentially. The offset is invalid | CANFD: 0~64 CANFD: 0~64
when the operation size is ALL.

Register type Modbus Register type 03 03

04 04

WWW.PUST.COm




USR-CAN316 User Manual

Little - Endian

Register Start address of the transmitted message data in the | 0~65534 0~65534
address Modbus slave's registers
Byte order Modbus data storage mode Big - Endian Big - Endian--B

Little - Endian--S

3.5.3. Receive

message configuration

By configuring the device to receive messages, you can write the data segments required by CAN messages into the

registers of the Modbus slave through CAN (FD) data frames. Up to 64 messages can be configured for receiving messages,

and each message can add up to 32 variable data.

This device provides a user-friendly upper-level software that allows for easy configuration of receiving messages. You

can either configure directly within the upper-level machine or import and export point tables via.csv files. It is ideal for

scenarios with a large number of collection points and mapped points. The configuration method for the upper-level machine

is as follows:

(1) Enter the parameter configuration state: open the serial port--> enter the configuration state--> read the

parameters--> select Modbus working mode.

(2) Click Add message to configure the required content of the received message. Select the message and click Add

variable to configure the mapping point parameter.

(3) If there is an adjustment, you can delete a single message or a single point. You can also click delete all to directly

delete all messages.

(4) After the point configuration is completed, click the configuration data to save and restart.

Parameter information introduction:

parameter meaning Range .csv corresponding
Message parameters

Message The name of the received message is not mapped to the CAN | Support English or | Correspond to

name data and is used only for mnemonics; digital English or number

frame type The frame type of the received message; Standard frame Standard frame--A
Expand the frame Expand frame--B

frame ID The frame ID of the received message; Hex form ; 0~07FF(Standard
0~07FF(Standard frame)

the opposite end;

frame) 0~1FFFFFFF(Expand
0~T1FFFFFFF(Expand the frame)
the frame)

Slave Address | When the device is the master station, fill in the address of | 1~255 1~255
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When the device is a slave, fill in the address of the device as

a slave;

variable parameter

Message The sequence number of the message is not mapped to the | 1~32 1~32
numbering CAN data and is used only to distinguish messages.
variable name | The name of this variable is not mapped to the CAN data and | Support English or | Correspond to

is used only for mnemonic purposes. digital English or number

Data size The size of the mapped data. ALL ALL
ALL:Whole frame data BYTE BYTE
BYTE: 1 byte WORD WORD
WORD: 2 byte DWORD DWORD
DWORD: 4 byte QWORD QWORD
QWORD: 8 byte

offset Select which byte in the CAN message data segment to start | CAN: 0~8 CAN: 0~8
with, and map the received CAN message data segment to | CANFD: 0~64 CANFD: 0~64
the registers of the Modbus slave in sequence. When the
operation size is ALL, the offset is invalid.

Register type Modbus Register type 03 03

Register The sent message data is at the starting address of the | 0~65534 0~65534

address register on the device or Modbus slave

3.6. Firmware upgrade

Support the device to easily achieve firmware upgrade through the upper computer. If you need firmware upgrade,

please seek technical support to obtain the latest firmware, do not operate at will. For details of firmware upgrade, please

refer to CANFD series product Firmware Upgrade Manual.

3.7.

Factory data reset

Hardware restore to factory Settings: The module can restore to factory Settings through hardware. After power on, press

the Reload button, keep the Reload pressed state and release it after 3-15s, and the hardware will be restored to factory

Settings.

Software restore factory Settings: The software can be restored to factory Settings by setting the software.

AT command to restore factory Settings: In AT command mode, send the command AT+RELD, press Enter, and receive the

correct reply +0OK, then the factory Settings are restored.

Set software Settings:
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! g B < A -
Close Serial | Enter Cfg Mode |Query Params Set And Save Exit Cfg Mode Fw Update Select Product = |+CANLT:OFF
Basic Set | TMEIECE SEL ﬁ Conversion Set .

OK

Serial port packet length [1024

2025-04-25,14:30:11:165:

Filter Parameters [TX]:AT+PACKLEN?
| Fleeiode [EED v 2025-04-25,14:30:11:293:
[RX]):AT+PACKLEN?
Receive 1D: e = = +PACKLEN:1024
- gundmd Fram... |v :Ol Query 0K
Write in
Delete
[ Sersll to the latest news
Cleer

Clewr
Factory reset Eesturt

Pic13 Set up the software diagram
4. Conversion mode example

4.1. Transparent conversion

Under the transparent conversion method, CAN316 immediately converts and sends data received from one bus to the
other side without adding any data or making any modifications to the data. This not only achieves the exchange of data
formats but also preserves the content of the data, making the converter appear transparent to both buses.

The CAN (FD) message frame information (frame type part) and frame ID are configured by the user in advance, and the
frame type and frame ID remain unchanged during the conversion. The user can choose whether to convert the frame
information and frame ID.

In this way, the communication burden of users will not be increased, and the data can be converted in real time, which

can support the transmission of data with large traffic.
4.1.1. Serial frame to CAN (FD) —— transparent conversion

Serial frame to CAN message: All data of the serial frame is sequentially filled into the data field of the CAN message
frame. The converter immediately receives and converts the data as soon as it detects data on the serial bus. Frame
information (frame type part) and frame ID need to be preconfigured.

CAN mode: maximum 8 bytes per frame.

CANFD mode: the maximum data length of each frame is 64 bytes. Note: when the data length exceeds 8 bytes, it must
be in line with the DLC that CANFD can encode to ensure accurate conversion, that is, the length of 12,16,20,24,32,48, and 64,
otherwise the converter will automatically split it into several CANFD messages of appropriate length.

For example: the data length is 58, and the DLC of CANFD cannot encode a length of 58; the closest it can be is 48.
Therefore, a CANFD message with a data length of 48 is converted. The remaining data length is 10, and the closest DLC

encoding length is 8. Thus, a CANFD message with a data length of 8 is converted. Finally, the remaining 2 bytes of data are
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converted into a CANFD message with a data length of 2. In summary, a 58-byte serial frame is split into 3 CANFD messages.

Serial frame to CAN Serial frame to CANFD
CAN Information . CANFD Infarmation
Frame Frame Frame Frame Frame Frame
Datal Infarmation Information Informatian Datal Information Information informatian
User User User User
[ 7 3 i
Datad pr Configuration  Configuration e Frameln tonfiguration: | Contiguration
Diatad Ysgr gisey At Cuﬂh!JsLlella‘tion Ca: "H:J 5|.|err.]tion
v Configuration Configuration 1 9 i
- — Datad Bats1 Data ¥+1
Datad Datal Data? _
1 E i Data...
2 M Datas
— ) ata2 Datato e
Data3 Datab -
Datab Datad Data...
) Datay Data? Data M1
Data7 Data Fleld Data Field Datas
Datas Data...
DataB — : Data N
Datag Data W
Datad Data7? Data M Data X(¥=8, 12
; 16, 20, 24, 32
1a10 Data#
Datall atad 48, 64
4.1.2. CAN (FD) to serial frame —— transparent conversion

For CAN bus messages, a frame CAN (FD) message is received and immediately forwarded.
If the enable frame information is enabled, the converter adds the frame information of the CAN (FD) message to the first
byte of the serial frame when it is working. The frame information of CAN (FD) is not converted if it is not selected.
If the enable frame ID is enabled, the converter will add the CAN (FD) message frame ID before the serial frame frame

data and after the frame information (such as enable frame information) when it works.

CAN serial frame (no enabled frame information/ CANFD to serial frame (enable frame information /
enabled frame ID) enable frame ID is enabled)
CANFD Me:
Sarial Frame | M Messamm == [ CAWDMessage
Frame Frame Frame Frame
Datal Information Infarmation Datal Information Information
= | User R User
Data2 Configuration HataZ Configuration
Frame D Frame IO
Data3 User Datai User
Canfiguration | Configuration
Datas Dataz Datas Data?
Dataé Data3 Dataé Data3
Datad - Datad
2taF Da ald Data Field
Data? Data Field v ELERE Datas
Datas Ddiiies Datab
pazy | | | asx
Data g

4.2. Transparent band ID conversion

The transparent label conversion is a special use of transparent conversion, without an additional protocol. This method
can convert the "address" in a serial frame to the identifier field of a CAN (FD) message, where the start position and length of
the serial frame ID can be configured. The converter extracts this frame ID during the conversion and fills it into the frame ID
field of the CAN (FD) message, serving as the ID for the forwarded CAN (FD) message. Similarly, when converting a CAN (FD)
message to a serial frame, the ID of the CAN (FD) message is also converted and placed in the corresponding position of the
serial frame.

In this way, the converter can adapt to the user's custom protocol to the maximum extent.

Note: In this conversion mode, the "CAN ID" setting of the CAN parameter Settings in the configuration software is invalid
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because the identifier (frame ID) sent at this time is filled with data from the serial frame mentioned above.
4.2.1. Serial frame to CAN (FD) —— Transparent band ID conversion

Set the starting address and length of the "frame ID" of the CAN (FD) message in the CAN (FD) frame type and serial frame.
The starting address ranges from 0 to 7; the length ranges from standard frame: 1 to 2, extended frame: 1 to 4.

During the conversion, according to the pre-configured settings, the "frame ID" of the CAN (FD) message in the serial
frame is fully converted into the frame ID field of the CAN (FD) message. If the configured transparent ID length is shorter than

the frame type ID length of the CAN (FD) message, the high byte of the frame ID in the CAN (FD) message is padded with 0.

Serial frame to CAN Serial frame to CANFD
Serial Serfal Serial Serial
;dr:'“ﬂ FI;";‘: Frame Frame
eSS ik Address Data
o Datai i e CANFD Message
Frame Frame Frame - Frame Frame Frame
1 Dataz Information Information | Information 7 Dataz intarmation infarmation Infornation
(i1 | .
- m[:,; ID1 (0x00) | D1 (Ox00] {1o1) D7 (0x00) | 1D7 (Ow00)
D2 [Ox08) | D2 (D600 t
{ID2) Frame ID : xl : { : . 2 ”l:'TD‘*;‘ trameip D2 (0x00) | ID2 (0x00)
3 Datad Doz (iF3) | Boms Ui, % e Dataz (iD3) | pata? (iD3)
{ 2 {iD4 Lata -
T TR | Eroiech ivil) | oee ks Data (ID4) | Data3 (104)
o Datal Data atas
G: Brats Datal Data..
5 Datas Datad Data -1 —
= : 5 Datad Datad Bata N-1
6 Data7 Datas Data M R e
) Bt & Data7 Datas | Data M
7 Datat Data Field = Dataé
Data? 7 Datad Data Field —
Diatad atad
MN-2 Data N-1 Datad
Datalg n-2 Data N-1 Hatats
M-1 Data N Datass
M-1 Data
4.2.2. CAN (FD) to serial frame —— transparent band ID conversion

For CAN (FD) messages, a frame is forwarded immediately upon receipt. Each time the frame is forwarded, the ID of the
received CAN (FD) message is converted according to the position and length of the CAN (FD) frame ID in the serial frame.
Other data are forwarded in sequence.

Note: If the length of CAN (FD) frame ID is greater than the length of the set transparent band ID, only the lower byte is
converted to the corresponding position in the serial frame. For example, if the CAN frame ID is 01020304 and the length of

the set transparent band ID is 2, only 0304 is converted to the corresponding position in the serial frame.

The CAN transmits serial frames CANFD converts serial frames
CAN Information SeriaDl I:Lame CAN Information
a
el Fame Frame Datal Jnfg?nrzg n Inler'?nmaﬁ n
Datal Information Information o s
FramelD1
FramelD1 FramelD3
FramelD3 = i . i FramelD2
rame rame
Frame ID FrameiD4 FramelD3
FramelD4 FramelD3 .
DataZ FramelD4
Data2 FramelD4
G— Deta3 g
Data3 Restat Data2
Data2 Data4 Datas
Datad
Data3 Datas Datad
Data5 Datad Data Field S
~ dld
Data Field Datac
Dataé Datas Datab
Do Data6
ata a
Data7 e a Data64
Data8 Data8
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4.3. Standard protocol conversion

Standard CAN frame format, each CAN frame contains 13 bytes, 13 bytes content includes CAN frame information (1 byte)
+ frame ID (4 bytes) + data frame (8 bytes).

Standard CANFD frame format, each CANFD frame contains 69 bytes, 69 bytes content includes CANFD frame information
(1 byte) + frame ID (4 bytes) + data frame (64 bytes).

By properly configuring the frame information (the data in the first byte), you can flexibly send standard frames,
extended frames, and even remote frames. By properly parsing the serial frame, you can get the details of the standard frame,
extended frame, and even remote frame.

Pay attention to:

(1) In this conversion mode, the "CAN ID" and "frame type" of the configuration software are invalid, because the frame ID
sent at this time is filled by the frame ID data in the serial frame, and the frame type is determined by the frame information in
the serial frame.

(2) In this mode, the serial data format must be strictly followed to successfully convert. It is necessary to ensure that the
frame information is correct and the reserved bit is zero. CAN frame has a fixed length of 13 bytes, and CANFD frame has a

fixed length of 69 bytes. If it is less than this, 0 must be added, otherwise it cannot be transmitted.

The standard CAN frame format is as follows:

CAN fixed format (1 CAN frame contains 13 bytes)

Frame frame ID Frame data
information
1Byte 4Byte 8Byte

CANFD fixed format (one CANFD frame contains 69 bytes)

Frame frame ID Frame data
information
1Byte 4Byte 64Byte

Frame information: 1 byte in length, used to identify frame information: frame type, frame length.

Bit7 Bi6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

FF RTR EDL BRS DLC3 DLC2 DLC1 DLCO

FF: The identification bit of standard frame and extended frame. 1 is the extended frame, and 0 is the standard frame.
RTR: Identifier of remote frame and data frame, 1 is for remote frame, 0 is for data frame, and can only be 0 in CANFD

mode.
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EDL: CAN and CANFD identification, 0 for CAN, 1 for CANFD.
BRS: Port rate switching enable identifier, 0 is not to convert the rate, 1 is to convert the variable rate, only valid when
CANFD. This bit should be 0 in CAN.
DLC3~DLCO: Data length bits, indicating the data length of the CAN (FD) frame.
Frame ID: 4 bytes in length; high bits first, low bits last. The standard frame is 11 bits effective, and the extended frame is
29 bits effective.
AC EIN N N R I N I
Extended frame ID: 0x12345678 This ID can be used to represent both
extended frame ID and standard frame ID
Extended frame ID: 0x00000123
Standard frame ID: 0x0123
Extended frame and standard frame ID are
distinguished by frame information

Frame data: CAN mode length 8 bytes, CANFD mode length 64 bytes, less must be supplemented with 00.

4.4. Modbus Protocol conversion

Modbus Protocol conversion can convert standard Modbus data protocol into specific CAN (FD) data format. This kind of
conversion generally requires that CAN (FD) bus device message can be edited.

On the CAN side, a simple and easy-to-use segmented communication format has been established to implement
Modbus communication. The converter still plays the role of protocol verification and forwarding. It supports the transmission
of Modbus protocols, not the host or slave of Modbus, allowing users to communicate according to the Modbus protocol.

pay attention to:

(1) Inthis conversion mode, the "CAN ID" item of the "CAN Parameters" item in the configuration software is invalid because

the frame ID sent at this time is filled by the address field in the Modbus RTU serial frame.
4.4.1. Frame format

(1) Serial frame
The serial interface uses the standard Modbus protocol, so the user frame conforms to this protocol.
(2) CAN frame
CAN side has designed a set of segment protocol format, which defines a segment and the method of reassembly, as
shown below. The CAN frame information (remote frame or data frame; standard frame or extended frame) is set by
configuration software.
In CAN mode, the content of the transmitted Modbus protocol can start from "data 2" bytes. If the content of the protocol
is greater than 7 bytes, the remaining protocol content will continue to be converted in this segmentation format until the

conversion is complete.
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Bit Number
|nf§?nr2§o ~ FFRTR EDL BRS DLC(Data Length)
FramelD1 X X | x ID.28-1D.24
FramelD2 ID.23-ID.16
FramelD3 ID.15-1D.8
FramelD4 ID.7-1D.0 (Modbus RTU Address Code)
pata | SEAEN | Segment Segment Counte
Data2 Characteri
Data3 Character2
Data4 Character3
Datas Character4
Dataé Character5
Data7 Character6
Data8 Character7

Picl4 Segmented protocol in CAN mode
In CANFD mode, the content of the transmitted Modbus protocol can start from "data 2" bytes. If the content of the
protocol is greater than 63 bytes, the remaining protocol content will continue to be converted in this segmentation format

until the conversion is completed.

Bit Number 7 6 5 4 [
Infgﬁ‘;n;fi on| FF|RWR| EDL | BRS DLC(Data Length)
FramelD1 X X X ID.28-1D.24
FramelD2 I1D.23-1D.16

FramelD3 ID.15-1D.8

FramelD4 ID.7-1D.0 (Modbus RTU Address Code)

Datal Sfjl%rr”ki':t Se%”;g”t Segment Counte
Data2 Character1

Data3s Character2

Data4 Character3

Data5 Character4

bata.. | e

Data63 Character62

Data64 Character63

Pic15 Segmented protocol in CANFD mode

Data 1 is a segment control information (1 byte, 8 Bit), which means as follows:
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® Segmentation mark: occupies 1 bit (Bit7), indicating whether the message is a segmentation message or not. If this
bitis 0, it indicates that the message is a separate message; if itis 1, it indicates that it belongs to a frame in the
segmented message.

® Segment type: 2 bits (Bit6, Bit5) are used to indicate the type of this message in the segment message:

place value meaning
00 First paragraph
01 Intermediate

segmentation

10 The last paragraph

® Segment counter: occupies 5 bits (Bit4~Bit0), indicating the number of this segment in the whole message. If it is the
nth segment, then the value of the counter is n. In this way, it can be verified whether any segment has been lost

during reception.
4.4.2. Conversion mode

(1) Modbus to CAN (FD):

The address field of the Modbus protocol is converted into ID4 (extended frame) or ID2 (standard frame) of the frame ID in
the CAN message, and the identifier remains unchanged during the conversion of the frame.

The CRC check byte is not converted to the CAN message, and the CAN message does not need to have the check byte of
the serial frame, because the CAN bus itself has a good check mechanism.

The conversion involves the protocol content of Modbus, the function code, and the data field. During conversion, they
are sequentially transferred into the data field of a CAN message frame (starting from the second data byte, with the first data
byte used for segmenting the protocol). Since the length of Modbus frames varies depending on the function code, and a
single CAN message frame can only transmit 7 data bytes, while a single CANFD message frame can only transmit 63 data
bytes, the converter segments longer Modbus frames into CAN messages and sends them using the aforementioned CAN

segment protocol. Users can receive and process the function code and data field at CAN nodes.

(2) CAN (FD) to Modbus:

For CAN, the bus Modbus protocol data does not need to do cyclic redundancy check (CRC16). The converter receives
according to the segmented protocol. After receiving a frame and parsing, it automatically adds cyclic redundancy check
(CRC16) and converts it into a Modbus frame to send to the serial bus.

Note: If the received data does not conform to the segmentation protocol, the group of data will be discarded and not

converted.
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In CAN mode, the Modbus protocol is converted

In CANFD mode, the Modbus protocol is converted

MOoDBUS
RTU
dddress

Field
Function

Ciodle ~ D4
Data Field

CRC Field

CAN AN CAN
Information  information1  Information2

Frame
Information

101
D2
D3

Datal

Data2

Data3
Data4
Datas

Frame
Infarmation

000

0x00

0x00
Data Field
Segment
Protocol

Function
Code

Data Field

Datad
Data?
DataB

Frame

Information

=00

000

=00
Data Field

Segment
Protocol

Jata Field

CANFD CANFD | CANFD
Infarmation Information | Infermation2
Frame Frame Frame
MODBUS Information  Information  Information |
RTU D1 D00 0x00 |
Address D2 000 0x00 |
Field |
D3 Dx00 0x00 |
Function T Py |
Code ﬁ 104 Data Field Data Field |
Data Field Segment Segment
Bt Protocal Frotocol
Function
Data2 Code
Data3
Datad
CRC Field Datas Data Field
Da d
Datat
Datags

Take CAN mode as an example:

Serial port send: 071 03 14 00 OA 00 00 00 00 00 14 00 00 00 00 00 17 00 2C 00 37 00 C8 4E 35

01 As the Modbus address code, it is converted into CAN's ID.7-1D.0, and the last two bytes (4E 35) are the CRC check of

Modbus RTU, which is not converted.
CAN port reception:
Frame 1 CAN message: 81 03 14 00 OA 00 00 00
Frame 2 CAN message: a2 00 00 14 00 00 00 00
Frame 3 CAN message: a3 0017 002C00 3700

Frame 4 CAN message: c4 c8

4.5. Customize the frame header and frame

tail

In order to make it convenient for users to use CAN-bus, the serial frame format is close to the CAN frame format. The start

and end of a frame in the serial frame, namely "frame head" and "frame tail", are specified, which can be configured by users

themselves.

4.5.1. Serial frame to CAN (FD) —— Custom frame header and tail conversion

The serial frame format must conform to the specified frame format, otherwise it cannot be transmitted correctly. The

serial frame must contain: frame header, data length, data domain, and frame tail.

The frame header and frame tail are customized by the customer and are 1 byte.

Data length refers to the byte length of the data field. The data length must match the frame end data for correct

transmission; otherwise, it will be discarded. For example: if the frame header is configured as AA and the frame end as FF, a

serial frame AA 03 01 02 04 FF can be transmitted normally. If the serial frame sends AA 0301 02 0304 FF, and after the data

field 01 02 03 comes 04 instead of the frame end FF, the frame will be discarded and cannot be transmitted.

In transparent conversion and custom protocol conversion, CAN ID and CAN types need to be configured by themselves.

Frame header, frame tail and data length are not converted to CAN frames.

IWW.pUST.Com
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Serial frame to CAN Serial frame to CANFD
Serial Frame TR
Frame Frame Frame
Frame Header fFramE, f;rame meme Frane Header information | Information | Information
Information Infarmation Infarmation Data Length T P
Data Length User User - Canfiguration | Configuration
- Configuration  Configuration — EEAEe User Usier
Datal Frame ID ar Fear Dataz Canfiguration | Configuration
Dataz Configuration Configuration Daias - Datal Datad
_ Datal Datag _—
Data3 SEad Datad Data N-1
atad
DataN
Pl Data3 Data N-1 DaFighl
Data h-1
. Datad Data N
Data Field R Datat
1 ata | 1199 v v 0 ew
Data N-1 Datah Frame Tail Datag4d
Data N Data7
Frame Tall Datag
4.5.2. Serial frame to CAN (FD) —— Custom frame header and tail conversion

The CAN (FD) bus message forwards a frame as soon as it receives a frame. The module will convert the data in the data

field of the CAN message one by one, and automatically add frame header, frame length, frame information and other data

to the serial frame, which is actually the reverse form of serial frame to CAN message.

The CAN transmits serial frames

CANFD converts serial frames

serial Frame

| Frame header
Data Length
Datal

Data2

Data3 '
Datad

Datas
Datab
Data?
Datad

Frame tail

CAN Information

Frame Frame
Information | Information

_ FramelD1
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Datal

Data2

Data3

Datad

Datas

Datah

Data7

Datad

Data Field

Serial Frame

Frame header
Data Length
Datai

Dataz

Datab3
Datasd

Frame tail

CANFD Information

Frame Frame
Information  Information

Frame|D1
FramelD2

Frame ID

Datal
Datad
Data3
Datad

Data Field
Datas

Datag3
Databd




USR-CAN316 User Manual

5. Contact Way

Official Website: www.pusr.com
Official Shop: shop.usriot.com
Technical Support: h.usriot.com
Inquiry Email: inquiry@usriot.com
Skype & WhatsApp: +86 13405313834

Click to view more: Product Catalog & Facebook & Youtube

6. Disclaimer

This document provides information about the USR-CAN316 series of products. This document does not grant any
intellectual property rights and does not explicitly or implicitly grant any intellectual property rights, nor does it prohibit any
form of speech or other means to grant such rights. Except for the liability stated in the terms and conditions of sale for its
products, our company assumes no other responsibilities. Furthermore, our company makes no express or implied warranties
regarding the sale and/or use of this product, including but not limited to the suitability for specific purposes, merchantability,
or liability for infringement of any patent, copyright, or other intellectual property rights. Our company may modify the

product specifications and descriptions at any time without prior notice.

7. Update History

File version Update content Refresh time

V1.0 First edition 2025-06-10
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