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1 About This Guide 1.1 Purpose

1 About This Guide

1.1 Purpose

Gowin PCI to CAN IP user guide aims to help you quickly learn the
features, functions and usage of Gowin PCI to CAN IP.

1.2 Related Documents

The latest user guides are available on the GOWINSEMI Website. You
can find the related documents at www.gowinsemi.com:

® DS100, GW1N series of FPGA Products Data Sheet
® DS102, GW2A series of FPGA Products Data Sheet
® SUG100, Gowin Software User Guide

1.3 Terminology and Abbreviations

The terminology and abbreviations used in this manual are as shown
in Table 1-1.

Table 1-1 Terminology and Abbreviations

Terminology and Abbreviations Meaning

IP Intellectual Property

LUT Look-up Tables

PCI Peripheral Component Interconnect
CAN Controller Area Network

REG Register

BAR Base Address Register

1.4 Support and Feedback

Gowin Semiconductor provides customers with comprehensive
technical support. If you have any questions, comments, or suggestions,
please feel free to contact us directly by the following ways.

Website: www.gowinsemi.com

E-mail: support@gowinsemi.com

IPUG949-1.01E 1(10)
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2 Overview 2.1 Functions

2 Overview

Gowin PCI to CAN IP allows you to configure CAN through PCI bus,
realizing communication between Gowin PCI Target IP and Gowin CAN
Controller IP.

Table 2-1 Gowin PCI to CAN IP Overview

Gowin PCl to CAN IP

Logic Resource ‘ See Table 2-2
Delivered Doc.

Design Files Verilog (encryption)
Reference Design Verilog

TestBench Verilog

Test and Design Flow

Synthesis Software Synplify Pro
Application Software Gowin Software

2.1 Functions

The main function of Gowin PCI to CAN IP is to support a PCI device
to communicate with a CAN device with REG interface. CAN device is
designed as a backend device mounted on a BAR of PCI.

2.2 Working Frequency

Gowin PCI to CAN IP works together with Gowin PCI Target IP and
Gowin CAN Controller IP at the same clock pci_clk, with a frequency of
33MHz.

2.3 Resource Utilization

Taking Gowin GW2A-55 device as an example, the resource utilization
of Gowin PCI to CAN IP is shown in Table 2-2. For resource utilization on
other Gowin FPGAs, please pay attention to later release information.

Table 2-2 Resource Utilization

LUTs REGs Device Series Speed Grade

86 85 GW?2A55 -8

IPUG949-1.01E 2(10)




3 Functional Description

3.1 System Block Diagram

Functional Description

3.1 System Block Diagram

As shown in Figure 3-1, PCI to CAN is between the Local interface of

PCI Target and REG interface of CAN, realizing interface conversion from
PCI to CAN and communication.

Figure 3-1 PCI to CAN Block Diagram

PCl

PCI Local
Interface

G- PClto CAN [ ———) CAN

REG Interface

3.2 Block Diagram Description

This IP consists of two modules: PCI local interface control module

and CAN REG interface control module. The functions are as follows:

IPUG949-1.01E

PCI Local interface control module realizes the communication with
PCI Target local interface and completes the conversion of CAN REG
interface signal.

CAN REG interface control module realizes the communication with
the CAN REG interface and completes the conversion of the PCI Local
interface signal.

3(10)




3 Functional Description

3.3 Operating Flow

Figure 3-2 PCI to CAN Block Diagram

PCl to CAN

PCl Local

| CAN REG
Interface Control <:>

Interface Control

3.3 Operating Flow

IPUG949-1.01E

You need to determine which BAR of PCI CAN is mounted on. Note

that the tg_bar_hit signal of PCI Target can be 1 to 6 bits width, and the
tg_bar_hit signal of PCI to CAN is 1 bit width. Therefore, one of the bits of
tg_bar_hit needs to be connected to the tg_bar_hit, which can satisfy the
operation of PCI Target on different bases.

The cpu_addr signal of CAN is mapped from the tg_addr signal of PCI

Target. The lower 12 bits represent the register address, so the base size
of PCI Target must be set to at least 8KB. Then you can use PCI to initialize
CAN, the steps are as follows:

Configure BRP register on the offset address 0x8 to set the prescaler
value.

Configure BTN and BTD registers related with the frame on offset
address 0xC and 0x10.

Configure RXBCFG, TXBCFG, TXHBCFG on offset address 0x40,
0x44, 0x48 to initialize receive and transmit buffers of CAN;

Configure the interrupt enable register IE on the offset address 0x24;

Configure AF registers on the offset addresses 0x100 to 0x13C, then
configure AFM registers on the 0x140 to 0x17C to complete the setting
of receive filter.

Write 1 to offset address 0x4 so that CAN enters operating mode.

For details on Gowin PCI Target IP and Gowin CAN Controller IP,
please refer to IPUG904, Gowin PCI Target IP User Guide and
IPUG527, Gowin CAN Controller IP User Guide.

4(10)
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4 Interface Description

4.1 Pin Diagram

4.1 Pin Diagram

Interface Description

Figure 4-1 Pin Diagram of PCI to CAN

pci_clk
> int_o
pci_rst_| <
P
PCl to CAN
<PCI Local Interface :> <REG Interface >
4.2 Pin Description
Table 4-1 Pin Description

Pin | I/O Description

System Interface

pci_clk Input PCl input clock. PCI Target and CAN
Controller can work at the same clock
frequency, so pci_clk is directly used as
the system clock of PCI to CAN with the
frequency of 33MHz.

pci_rst | Input Asynchronous reset signal, active-low

PCI Local Interface

tg_addr[31:0] Input PCI Target address signal

tg_data_out[31:0] Input PCI Target data output signal during write
operation.

IPUG949-1.01E
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4 Interface Description

4.2 Pin Description

Pin I/0 Description

tg_data_in[31:0] Output PCI Target data input signal during read
operation.

tg_cbe_I[3:0] Input PCI Target byte enable signal, active-low.

tg_ready | Output Ready to receive or transmit data,
active-low.

tg_write_| Input PCI Target write operation indicator,
active-low.

tg_read_| Input PCI Target read operation indicator,
active-low.

tg_stop_| Output Transmission stop signal, active-low.

tg_abort_| Output Transmission abort signal, active-low.

tg_cmd_o[3:0] Input PCI Target transmission command signal

tg_bar_hit Input Single-bit base selection signal. This
signal comes from one bit of the
tg_bar_hit[5:0] signals on the PCI Target,
which can be customized and can mount
CAN on the required bar.

tg_access Input When this signal is valid, it indicates that
PCI Target can access the local interface

tg_value Input When this signal is valid, it indicates that
the data on tg_data_out[31:0] and
tg_data_in[31:0] is valid during write/read
operations.

tg_int_| Output Interrupt signal, active-low

RGE interface

cpu_cs Output Chip select signal

cpu_read Output Read enable

cpu_write Output Write enable

cpu_addr[13:0] Output Address signal

cpu_wdat[31:0] Output Write data

cpu_rdat[31:0] Input Read data

cpu_ack Input Transmission done acknowledgement

cpu_err Input Transmission error

CPU interrupt signal

int. o Input Interrupt signal

Note!

The 1/O of all the signals takes PCI to CAN IP as reference.

IPUG949-1.01E
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5 Timing

5.1 Write Operation Timing

5 Timing

5.1 Write Operation Timing

Figure 5-1 Write Operation Timing

IPUG949-1.01E

pci_clk

tg_bar_hit

tg_access

tg_cmd_o[3:0]

tg_write_|

tg_data_out[31:0]

tg_read_|

tg_data_in[31:0]

tg_addr[31:0]

tg_value

tg_che_[3:0]

cpu_cs

cpu_addr[31:0]

Cpu_write

cpu_wdat[31:0]

cpu_read

cpu_rdat[31:0]

cpu_ack

cpu_err

CMD

DATA

ADDR

Byte Enable
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5 Timing 5.2 Read Operation Timing

5.2 Read Operation Timing

Figure 5-2 Read Operation Timing

Clock L R P Y e NF e NP e A 2 S NP 2 NN 2 NP 2 N
tg_bar_hit

tg_access

tg_cmd_o[3:0] CMD

tg_write_|

tg_data_out(31:0] | e —

tg_read_|

tg_data_in[31:0] DATA

tg_addr[31:0]

tg_value

tg_ready_|

oo po] B Evabl  S—TET

Cpu_cs

cpu_addr{31:0] cpu_addr

cpu_write

cpu_wdat[31:0]

cpu_read

cpu_rdat[31:0] cpu rdat

cpu_ack

cpu_err
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6 IP Generation
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IP Generation

You can use IP core generator tool in the IDE to call and configure

Gowin PCI to CAN IP.

Gowin PCI to CAN IP generation and GUI are shown in Figure 6-1 and
Figure 6-2, and the instantiation is as shown in Figure 6-3.

Figure 6-1 IP Generation

S

Target Device: GW2A-LV55UG324DCE/17 |

e
N | P

Memaory Control
Microprocessor System
Multimedia

Filter
Name Version |~
d Hard Madul
> DSP and Mathemathics
a Interface, and Interconnect
s AHB Bys Arbiter 1.0
W CAN 1.1
w [2C MASYER 1.0
W [2C_UAR 1.0
% I3C DDR eXension 1.0
% I3CSDR 1.1
W MIPI RX 2.1
W MIPI R¥ Adva 1.0
& MIPITX 2.1 2
W MIPI TX Advanc 1.0
% PCI Target 1.1
& pciio can 10|
W SDIO SDR104 Slave Controller 1.0
W SDIO Slave Controller 1.0
"\ SDIO_SPI 1.0
W SDIO_UART 1.0
W SPI MASTER 1.0
W SPI_UART 1.0
s Triple Speed Ethernet MAC 1.0
s UART MASTER 1.0
% USB1.1 1.0
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6 IP Generation
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Figure 6-2 GUI
rw IP Customization ) n - (@-lg

PCI to CAN o

General

Device: GW2A-55C Part Number: |GW2A-LV55UG324DC8/17
Create In: E: E]

File Name: pci_to_can Maodule Name: PCI to CAN Top
= poi_dk - . - -
B_int_I[31:0] == Language: Synthesis Toal: |GowinSynthesis hd
— i rst |
dats_in[21:0] (== .
= f_sdd210] tg_data_in[31:0] Options
= g data out1:0] | o
—>g_cbe 12:0] B ready | Generation Config
—w{ig read ig_stop_| W
Disable IO Insertion

— ) g _write_| N il I
— ig_bar_hit
R cpu_adar21:0] =
— g_walue CPU_WOS31:0] e
— g_cmd_2{20]
— cpu_rdaf210] cpu_resd B
— cpu_ack epu_write |—»
[ p——

cpu_cs
— it

[ ok ][ cancel |[ Help

Figure 6-3 Instantiation

//Copyright . (C)2014-2020  Gowin Semiconductor -Corporation.
J/B1l rights reserved.

ffFile -Title: -Template  -file for instantiation

//GOWIN Version: GowinSynthesis V1.9.7Beta

//Part -Number: GW2A-LVSSUG3I24DCE/IT

J/Device: -GW2L-55C

f/Created -Time: -Fri -Sep-25-16:46:18-2020

//Change - the -instance -name -and -port -connections -to-the - signal -names

=l ——PCI_to_ CRN Top your instance name |

— —%.pci_clk(pci_clk i), -//input pci clk

—— —>.pci_rst_l(pci_rst_1 i), -//input -pci rst 1

— —.cpu_read(cpu_read_o}, -/ foutput rcpu_read

— —>r.cpu_write (cpu write o), -//output cpu write
— —>.cpu_cs(cpu_cs_o), -//output-cpu_cs

— —>.cpu_addr (cpu_addr o), -//output-[31:0] cpu_addr
— —>r.cpu_wdat (cpu_wdat_o), -//output - [31:0] -cpu wdat
—— —>.cpu_rdat (cpu rdat i), -//input-[31:0] cpu_rdat
— —>.cpu_ack(cpu_ack_i), -//input -cpu_ack
——>.cpu_err(cpu_err_i), //input cpu err

— —>.int_o(int_o_i), -//input-int_o
——>.tg_addr(tg_addr_i), //input [31:0] -tg_addr
—>»—>.tg_data out(tg data out_i), //input-[31:0] tg data out
— —>.tg cbe 1l(tg cbe 1 i), //input-[3:0] -tg cbe 1
——>.tg_read 1(tg_read 1 i), //input -tg read 1

— —>.tg write 1(tg write 1 i), //input tg write 1
—% —>.tg_bar hit(tg bar hit_i), -//input -tg bar hit
— —>r.tg_access (tg_access_i), -//input tg_access

— —>.tg_value(tg _value i), //input-tg wvalue

— —>.tg cmd o(tg omd o i), //input-[3:0] -tg cmd o
— —>.tg_int_1l{tg_int_1 o}, //output -tg_int_1
—>—>.tg data in(tg _data in o), //output [31:0] -tg data in
— —.tg_ready 1l(tg ready 1 o), -/ /foutput ‘tg_ready 1
— —>.tg_stop_l(tg_stop_1 o)}, -//output-tg_stop_1
—> —>.tg_abort_1(tg _abort_1 o) -//output tg abort 1
—=)
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