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1 About This Guide 1.1 Purpose

1 About This Guide

1.1 Purpose

Gowin PCI Express Controller IP User Guide mainly include functional
features, structure, port descriptions, configuration calls, etc. It is designed
to help users quickly understand the features, characteristics and usage of
Gowin PCI Express Controller 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:

® DS1228, Arora V FPGA Products Overview
o DS981, AroraV 138K & 75K FPGA Products Data Sheet

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 Full Name
BAR Base Address Register
LTSSM Link Training and Status State Machine
MAC Media Access Control
MSI Message Signaled Interrupt
PCle Peripheral Component Interconnect Express
TLP Transaction Layer Packet
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http://www.gowinsemi.com/en/
http://cdn.gowinsemi.com.cn/DS1228E.pdf
http://cdn.gowinsemi.com.cn/DS981E.pdf

1 About This Guide 1.4 Support and Feedback

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 using the information provided below.

Website: www.gowinsemi.com

E-mail: support@gowinsemi.com

IPUG1020-1.2E 2(21)
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2 Overview

2.1 Features

2 Overview

Arora V FPGA products include the PCle integrated interface
module, which is compliant with the PCle Gen3 (8 GT/s) specification as
defined by the PCI Express Base Specification, V3.0, and can support x1,
X2, x4, and x8 lanes.

PCI Express protocol enables custom FPGA-to-FPGA communication
and attaches ASSP endpoint devices, such as Ethernet Controllers or
Fiber Channel HBAs (Host Bus Adapter, HBA), to the FPGA. The PCle
controller module provides a high performance and low cost solution.

2.1 Features

IPUG1020-1.2E

The features of Arora V PCI Express Controller IP are as follows:
Compliant to the PCI Express Base Specification 3.0

Supports x1, x2, x4, x8 lanes

Supports End Point

Supports Gen1 (2.5GT/s), Gen2 (5GT/s), Gen3 (8GT/s)

Up to six BARs (Base Address Register), resizable

Supports up to 4KB data payload transfer

Supports Autonomous link speed/width change

Supports advanced configuration options, Advanced Error Reporting
(AER), and End-to-End Cyclic Redundancy Check (ECRC)

® Configurable parameters: channel width, maximum payload size,
FPGA logical interface speeds, reference clock frequency, base
address register decoding and filtering, etc.

3(21)




2 Overview

2.2 Functional Description

2.2 Functional Description

The basic functions of the PCle controller integrated in the Gowin

devices are shown in Figure 2-1.

The controller uses GOWIN's 12G Serdes module as the physical

layer to connect with external PCle hosts or devices for data
communication.

The PCle controller provides the full functionality of the transaction

Layer, data link layer and MAC.

For the user logic, the PCle controller provides the TLP receive and
transmit interfaces for data and common command transfers.

The controller supports interrupt modes such as MSI.

Figure 2-1 PCle Controller Function Block Diagram
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3 PCI Express Controller 3.1 Physical Layer Interface

PCI Express Controller

This chapter mainly introduces the ports of the PCle controller
module. According to the practical applications, this chapter divides the
controller ports into physical interfaces, transmission interfaces, interrupt
interfaces, and configuration interfaces according to their functions.

3.1 Physical Layer Interface

Depending on the number of Lanes used by the PCle controller, x1,
x2, x4, you need to choose the specified 10 pins and the fixed lane
sequence design according to Pinout. PCIE uses Q0 Lane0 or Q1 Lane0
for X1 pin. QO (or Q1) RefO0 is the reference clock input and the reference
clock frequency is 100MHz.

3.2 Clock and Reset
Table 3-1 Gowin PCI Express Controller IP Clock and Reset
Port I/1O Description
pcie_tl_clk i input PCle TLP user clocks
pcie_tl_rst i input PCle TLP user reset signal

IPUG1020-1.2E 5(21)
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3 PCI Express Controller

3.3 Transaction Layer Interface

3.3 Transaction Layer Interface

3.3.1 TLP Receive Interface

IPUG1020-1.2E

Table 3-2 Gowin PCI Express Controller IP Receive Interface

Port

I/O

Description

pcie_tl_rx_sop_o

output

Receive the TLP Start packet, marking the first
data packet of the TLP.

pcie_tl_rx_eop_o

output

Receive the TLP End packet, marking the last
data packet of the TLP.

pcie_tl_rx_data_o
[255:0]

output

Receive TLP data, 256 bit width by default

pcie_tl_rx_valid_o
[7:0]

output

The validity flag of receiving the TLP data, each
bit flag corresponds to whether the Dwords are
valid or not. Bit 7 corresponds to
pcie_tl_rx_data[255:224] and Bit O corresponds
to pcie_tl_rx_data[31:0].

pcie_tl_rx_bardec_o
[5:0]

output

Receive the target BAR decoding signal of the
TLP, indicating the functional channel
corresponding to the received data, as shown in
Table Table 3-3.

pcie_tl_rx_err_o[7:0]

output

Receive data error signal.
Bit 0: ECRC Error.
Bit 1: Invalid TLP, including:

TLP packet with wrong identification bits in RX
buffer

TLP payload size does not match the actual data
received

Bit 2: RX buffer read error

Bit 3: RX Config data packet
Bit 4: Unsupported TLP formats
Bit5: ACS Violation

Bits 7:6: reserved

pcie_tl_rx_wait_i

input

Receive wait signal, indicating that the RX buffer
is not ready to receive data.

pcie_tl_rx_masknp_i

input

The mask signal of Non-posted TLP packet If the
signal is set high, enables the controller to stop
receiving the subsequent non-posted TLPs after
the current TLP transmission is finished.
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3 PCI Express Controller 3.3 Transaction Layer Interface

Table 3-3 The Function Channel Corresponding to The Received Data

Bit BAR

0 BARO
1 BAR1*
2 BAR2
3 BAR3*
4 BAR4
5 BAR5*

Note!

*. Bit1 is invalid when BARO is set to 64bit, Bit3 is invalid when BAR?2 is set to 64bit, and
Bit5 is invalid when BAR4 is set to 64bit.

3.3.2 Receive Interface Timing

Figure 3-1 shows the TLP receive timing. The figure shows the TLP
data reception timing for a Header length of 4DWORD, a payload length of
15DWORD, and a target BARO. The pcie_tl_rx_wait signal is set to 1
during reception.

Figure 3-1 TLP Receiving Timing

pl:ie_tl_clk_i-f f f f f f | f | f |
pcie tl < _sop o / \

pcie_tl ™ _eop o

J

pcie_tl_rx_data_o[255:224] X HO X D4 X D12 ¥
pcie_tl_rx_data_o[223:192] 7 I D5 X D13 ¥
pcie_tl_rx_data_o[191:160] 777X H2 X D6 X D14 ¥
pcie_tl_rx_data_o[159:128] X H3 X D7 X D15 ¥
pcie_tl_rx_data_o[127:96] 77X DO X DS )%
pcie_tl_rx_data o[95:64] 77/ D1 X D9 )%
pcie_tl_rx_data_o[63:32] 7% D2 X D10 }%
pcie_tl_rx_data_o[31:0] 77} D3 X D11 )%
pcie tl_rx valid o 00h X FFh X FOh ) 00h
pcie_tl_rx_bardec_o[5:0] %{ O1h )%

|

pcie_tl_mn wait i —/—\
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3 PCI Express Controller

3.3 Transaction Layer Interface

Figure 3-2 is the Receive Timing of the Non-posted TLP packet.
During TLP reception, pcie_tl_rx_wait_i is set to 1 for one clock cycle.
During the reception of the first TLP packet, pcie_tl_rx_masknp_i is set to
1, preventing the controller from receiving the subsequent non-posted TLP
packets and only receiving the output completion packet (Completion
TLP). The controller restarts receiving Non-posted TLP only after
pcie_tl_rx_masknp i is pulled down.

Figure 3-2 Receive Timing of Non-posted TLP

pl:ie_tl_clk_+ f f f f | f f f

pcie_tl ¢ _sop o f

-/

pcie_tl_nx_eop_o f\ /—\ ﬁ
7{ NP0 )\ CPLO ¥/} NP1
pcie tl < valid o O0h ) FOh XFFh)XFOh)00h) FOh
pcie tl o wait I\ /—L
pcie_tl_rm_masknp_ f ! f

pcie tl rx _data o[255:0]

3.3.3 TLP Transmit Interface

Table 3-4 Transmit Interface of Gowin PCI Express Controller IP Controller

Port I/O Description
i i i Transmitting the TLP Start packet, marking the first
pcie_tl_tx_sop_i input
data packet of the TLP packet.
) ) i Transmitting the TLP End packet, marking the last
pcie_tl_tx_eop_i input
data packet of the TLP packet.
pcie_tl_tx data i[255:0] | input | Transmit TLP Data.
A signal to indicate whether the TLP data
transmission is valid or not. Each bit indicates
pcie_tl tx valid_i[7:0] input | whether the Dwords are valid or not. Bit 7
corresponds to pcie_tl_rx_data[255:224] and Bit 0
corresponds to pcie_tl_rx_data[31:0].
) ) Transmitting wait signal, indicating that the TX buffer
pcie_tl_tx_wait_o output

is not ready to transmit data.

3.3.4 Transmit Interface Timing

IPUG1020-1.2E

Figure 3-3, Figure 3-4, and Figure 3-5 are the control timing when
pcie_tl_tx_wait_o is set high during the TLP transmission. When the
controller does not have enough TLP transmit space, pcie_tl_tx_wait_ois
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3 PCI Express Controller 3.3 Transaction Layer Interface

pulled up. A valid TLP packet transmission needs to be recognized by the
controller when the pcie_tl_tx_wait_o signal is 0.

Figure 3-3 pcie_tl_tx_wait_i and Transmitting Timing 1
pciet ki b [ 4[4 L4 L4 L4 L4 L4
pcie_tl tx sop i fﬁ
pcie_tl tx eop i f !
pcie_tl tx wait_o \I

Figure 3-4 pcie_tl_tx_wait_i and Transmitting Timing 2

pcie tl clk | f f f f f ."." f f f | f |
pcie_tl tx sop | f /j ]'\
pcie_tl tx eop | / )/ /—\

pcie_tl_tx_wait_o M

Figure 3-5 pcie_tl_tx_wait_i and Transmitting Timing 3

poetick i b L4 L4 L4 L4 L4 LA LFLF L4 L4 LF L L
pcie_tl tx_sop i ﬁ /—\ r"( ;
pcie_tl tx eop i ﬁ /(—\ f'J ;

pcie_tl_tx_wait_o / \ /—\ 4"( ]\ r" ]\

Figure 3-6 shows the complete timing reference for TLP Transmitting.
The figure below shows the transmitting control timing for a Header length
of 4DW and a payload length of 27DW. The controller identifies the valid
transmit data by pcie_tl_tx_valid_i the feedback signal pcie_tl_tx_wait_o.

IPUG1020-1.2E 9(21)




3 PCI Express Controller

3.4 Interrupt Interface

Figure 3-6 TLP Transmitting Timing Examples

pcie_tl_clk_i + f f f f f f f

pcie_tl tx sop i j

pcie_tl tx eop |

pcie_tl tx data i[255:224]
pcie_tl_tx_data_i[223:192]
pcie il tx data i[191:160]
pcie_tl tx data i[159:128]
pcie tl tx data i[127:96]
pcie_tl_tx data i[95:64]
pcie_tl tx_data 1[63:32]
pcie_tl tx_data i[31:0]

pcie_tl tx valid i[7:0]

pcie_tl tx wait_ o

3.4 Interrupt Interface

Table 3-5 Gowin PCIe Controller IP Controller Interrupt Interface

77f HO X D4 ¥777)D12} D20 K7
7 X H1 X D5 k/77)D13) D21}
N H2 X D6 X7/ fD14} D22 K
7\ H3 X D7 ¥/7/fD15}% D23 K
77) DO X D8 ¥/ D16} D24 K7
7% D1 X D9 ¥/7/)D17) D25 Y7
77X D2 \D10}/7/) D18} D26 ¥~
77\ D3 XD11 )} 7 4D19)% 7
00h X FFh  X00h\FFh) FER X

[\

Parameter

I/O Description

pcie_tl_int_status i

input
P status

Physical function interrupt

pcie_tl_int_req_i

input

request.

Interrupt request signal. A
valid interrupt request is
issued by setting one clock
cycle high. The user side must
wait for the pcie_tl_int_ack
signal to be set high before
issuing the next interrupt

pcie_tl_int_msinum_i[4:0]

input

The number of MSI interrupts.
Indicates the number of MSI
numbers corresponding to the
interrupt request. If the MSI
interrupt is not enabled, this
signal needs to be set to 0.

pcie_tl_int_ack_o

output

The response of interrupt
signal Indicates that a valid

IPUG1020-1.2E
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3 PCI Express Controller 3.4 Interrupt Interface

Parameter I/O Description

pcie_tl_int_req request was
received by the controller and
sent successfully.

3.4.1 Interrupt Interface Timing

See Figure 3-7 for the interrupt interface timing. When enabling the
interrupt of the physical function, the user pulls up the pcie_tl_int_status i
signal and issues the pcie_tl_int_req_i request while simultaneously
issuing pcie_tl_int_msinum_i. After the first interrupt request is sent and
the response pcie_tl_int_ack_o is received, the second interrupt request
can continue to be sent. When all interrupt requests required by the
application have been sent and responded to, the pcie_tl_int_status_i
signal is pulled low and the interrupt is cleared.

Figure 3-7 Single Interrupt Control Timing

TNy uRaRyRuR el
pcie_tl_int_status | 4 ﬂ J.{.f !
pcie_tl int_req_i ﬁ // //
pcie_tl_int_ack_o // /—\ //
pcie_tl_int_msinum_i[4:0] 777 NUMY77 4}/ A

Figure 3-8 Multiple Interrupt Control Timing

pie tick i f |4 LA LA LFJFLF LA 1LF1LA) 1L
pcie_fl_int_status | _;' jy ﬂ ﬂ_\—

pcie_tl_int_req_i m ,f(f( /(—\ )/}'( )[)'(
pcie_tl_int_ack_o f:_' / \ ;'L/_\ f/)(
pcie_tl_int_msinum_i[4:0] 2 000 Y 407778 0o ¥ 77057 %)%
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3 PCI Express Controller

3.5 Controller Status Interface

3.5 Controller Status Interface

IPUG1020-1.2E

Table 3-6 Gowin PCle Controller IP Controller Status Interface

Parameter

I/0

Description

ltssm_o[4:0]

output

LTSSM status

00h:
01h:
02h:
03h:
04h:
05h:
06h:
07h:
08h:
09h:
OAh:
0Bh:
0Ch:
ODh:
OEh:
OFh:
10h:
11h:
12h:
13h:
14h:
15h:
16h:
17h:
18h:
19h:
1Ah:

detect.quiet
detect.active
polling.active
polling.compliance
polling.configuration
config.linkwidthstart
config.linkwidthaccept
config.lanenumwait
config.lanenumaccept
config.complete
config.idle
recovery.receiverlock
recovery.equalization
recovery.speed
recovery.receiverconfig
recovery.idle

LO

LOs

Ll.entry

L1.idle
L2.idle/L2.transmitwake
reserved

disable
loopback.entry
loopback.active
loopback.exit

hotreset

pcie_tl_tx data i[31:0]

output

Posted TLP controls the number of credits
sent.

[14:0]: the number of valid data credits
[26:16]: the number of valid header credits

[31]: sufficient number of credits to send
TLP packets of max payload size

pcie_tl_tx_creditsnp_o[31:0]

output

Non-Posted TLP controls the number of

12(21)




3 PCI Express Controller 3.5 Controller Status Interface

Parameter I/O Description

credits sent.
[14:0]: the number of valid data credits
[26:16]: the number of valid header credits

[31]: sufficient number of credits to send
TLP packets of max payload size

Completion TLP controls the number of
credits sent.

] ] [14:0]: the number of valid data credits
pcie_tl_tx_creditscpl_o[31:0] | output ) ]
[26:16]: the number of valid header credits

[31]: sufficient number of credits to send
TLP packets of max payload size

Bus Number and DeivceNumber
information for PCle devices.

[12:5]: Bus Number
[4:0]: Device Number

pcie_tl_cfg_busdev_0[12:0] | output

IPUG1020-1.2E 13(21)




4 PCI Express Controller Configuration and Call

4.1 Interface Configuation for SerDes |IP

PCI Express Controller Configuration and

Call

Under “Tools” menu bar in Gowin Software interface, you can start the
“IP Core Generator” tool to call and configure the PCI Express Controller.

4.1 Interface Configuation for SerDes IP

IPUG1020-1.2E

After creating a project, the user can click the "Tools" on the menu bar
and select "IP Core Generator" from the dropdown list to open the IP Core
Generator, as shown in Figure 4-1. Click "Soft IP Core > SerDes", then
double-click the "SerDes" option to open the SerDes IP configuration
interface, as shown in Figure 4-2.

Figure 4-1 IP Core Generator

Target Device: GWSAT-LV138PG676AC1/10
Name Version
Hard Module
v Soft IP Core
Al

BackGround Configuration
DSP and Mathematics
Interface and Interconnect
Memory Control
Microprocessor System
Multimedia

v SerDes
i SerDes

Deprecated

1.0

SerDes

Information

Type: SerDes
Vendor: GOWIN Semiconductor

Summary

The Gowin SerDes IP is a comprehensive IP base on Gowin SerDes. It includes
various high speed protocol, such as SGMIL, CPRI, JESD204B, etc. It also provides a
Customized PHY configuraticn to configure Gewin SerDes flexibly.

14(21)




4 PCI Express Controller Configuration and Call 4.2 PCI Express Controller Configuration Interface

Figure 4-2 SerDes IP Configuration Interface 1

| w
Genera
Device: [cwsAT-138 | Device Version: [B |
Part Number: |GWSAT-LV138PG676AC1/I0 | Language: Verilog -
File Name:  [serdes | Module Name: [serDes_Top |
Create In:  [Exproj\ipga_projiexample_projectisre\serdes | =
Protocal [, PCI Express Controller - Create PCI EXPI'ESS Controller

Information

Type: PCI Express Controller
Vendor: GOWIN Semiconductor

Quad0 Quad1
Summary

Gowin PCI Express Controller core is a customizable
building bleck of GW5AT FPGA devices. It is compliant
with PCI Express Base Specification Rev 3.0, supporting
Endpoeint configuration with x1, x2, x4 mode at up to
8Gbps (PCI Express Gen3).

CPLL CPLL CPLL CPLL CPLL CPLL CPLL CPLL
Reference

* Reference documents(CN) - IP reference designs and

Lane0 Lanel Lane2 Lane3 Lane0 Lanel Lane2 Lane3 user guide

< s Reference documents(EN) - IP reference designs and
user guide

QPLLO QPLL1 QPLLO QPLL1

View Clock OK Cancel

In the SerDes IP configuration interface, you can define the file name
of the SerDes IP in the "File Name" box and the top-level module name of
the SerDes IP in the "Module Name" box. In the "Protocol" drop-down list,
you can select the desired protocol.

Choose "PCI Express Controller" and click the "Create" button to
open the PCI Express Controller IP configuration interface, as shown in
Figure 4-3.

4.2 PCI Express Controller Configuration Interface

The PCI Express Controller IP configuration interface is as shown in
Figure 4-3. The interface diagram is on the left side, and the configuration
parameters are on the right side. In the "File Name" box, you can define
the IP file name, and you can define the top-level module name of the IP in
in the "Module Name" box.

IPUG1020-1.2E 15(21)




4 PCI Express Controller Configuration and Call

4.3 PCI Express Controller Configuration Options

Figure 4-3 PCI Express Controller IP Configuration Interface

7 IP Customization

PCI Express Controller

S A S s S S SN S S

7 X
gl
e

General
Device: GWSAT-138 Device Version: 8 |
Part Number: | GWSAT-LV138PG676AC1/I0 | Language: Verilog 5
File Name: Module Name: |PCIE_Controller_Top
Create In: \proj\fpga_proj\example_project\src\serdes\pcie_controller
PCle Configuration ~ BAR  Core

Number of Lanes

Lane Width: | X1 ~

Maximum Link Speed

2.5GT/s @ 5.0GT/s () 8.0GT/s

TLP Clock Frequency

TLP Clock Frequency: 100MHz

Refclk Selection

Reference Clock Source: QO REFCLKO

Reference Clock Frequency(MHz):  100MHz

ID CODE

Vendor 1D: 22C2 (0000~FFFF)

Cance

4.3 PCI Express Controller Configuration Options

The PCI Express Controller IP configuration interface includes the
following three sections.

Figure 4-4 shows the basic configuration of the PCle controller,

including parameters such as operating speed, the number of lanes, and

device ID.

Figure 4-5 shows the BAR configuration of the PCle controller, and
you can configure the size of BARO-BARS and their corresponding 1O and

Memory attributes.

Figure 4-6 shows the interrupt configuration of the PCle controller,
including MSI mode and other configurations.

IPUG1020-1.2E
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4 PCI Express Controller Configuration and Call 4.3 PCI Express Controller Configuration Options

PCle Controller Basic Configuration
Figure 4-4 PCle Controller Basic Configuration

PCle Configuration ~ BAR  Core

Number of Lanes

Lane Width: | X1 .
Maximum Link Speed
2.5GT/s @ 5.06T/s O 8.0GT/s
TLP Clock Frequency
TLP Clock Frequency: 100MHz

Refclk Selection

Reference Clock Source: QO REFCLKO

Reference Clock Frequency(MHz): 100MHz

ID CODE

Vendor ID: |22C2 | (0000~FFFF)
Device ID: |1 100 | (0000~FFFF)
Revision ID: |OO | (00~FF)
Base Class Value: |05 | (00~FF)
Sub Class Value: |80 | (00~FF)

The basic configuration of PCle is shown in Figure 4-4.

® Lane Width: Specifies the number of lanes for PCle configuration,
including x1, x2, and x4.

® Maximum Link Speed: Support for up to 8GT/s, corresponding to PCle
3.0; the default configuration is 5GT/s, corresponding to PCle 2.0.

® TLP Clock Frequency: The user clock used by the TLP layer. The
clock source is from the user logic, and input the PCle controller. You
need to select the actual clock frequency, with options of 100MHz,
125MHz, and 150MHz.

® \endor ID: Used to configure Vendor ID for the PCle register space.
The default value is 22C2h, which is the registered Vendor ID of
Gowinsemi.

Device ID: Used to configure Device ID.
Revision ID: Used to configure Revision ID.

Base Class Value: Used to configure Base Class Value.

IPUG1020-1.2E 17(21)




4 PCI Express Controller Configuration and Call 4.3 PCI Express Controller Configuration Options

® Sub Class Value: Used to configure Sub Class Value.
PCI Express Controller BAR Configuration
Figure 4-5 PCI Express Controller BAR Configuration

PCle Configuration BAR  Core

Bar0 Enabled Bar1 Enabled

Type: Memory ~ [ ] 64 bit Prefetchable Type: Memory ~ [ ] 64 bit Prefetchable

Size: |1KiloBytes ~| Value(Hex): FFFFFCO0 Size: 2KiloBytes ~ Value(Hex): FFFFF800

Bar2 Enabled [] Bar3 Enabled

Type: Memory ~ [ ] 64 bit Prefetchable Type: Memory 64 bit Prefetchable
Size: |2KiloBytes ~| Value(Hex): Size: [2KiloBytes -] Value(Hex): 00000000

[] Bar4 Enabled ] Bar5 Enabled

Type: |Memory 64 bit Prefetchable Type: IMemory 64 bit Prefetchable
Size: |2KiloBytes Value(Hex): 00000000 Size: 2KiloBytes Value(Hex): 00000000

Users can configure the application information for the BAR space

under Bar tab. Gowin PCle controller supports flexible configuration of
BARO-BARS.

® BAR Enabled: if checked, BAR enabled.

® 64 bit: If checked, the nearest BAR space will be simultaneously
occupied to share the address space.

Prefetchable: Only valid when the 64 bit is enabled.
Size: The BAR space size, supporting up to 1 Mbyte.
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PCI Express Controller Core Configuration

Figure 4-6 PCI Express Controller Core Configuration

PCle Configuration BAR Core

Max Payload Size
Max Payload Size: 1024bytes ~

Enable MSI Capability
[] Enable MSI Capability

Users can configure the application information related to the PCle
Core functions under Core tab.

® Max Payload Size: The PCle controller supports a maximum size of up
to 4K bytes. Users can select the desired size from the drop-down list,
with options including 128 bytes, 256 bytes, 512 bytes, 1024 bytes,
2048 bytes, and 4096 bytes.

® MSI Capabilities: Interrupt support, used to enable or disable the MSI
interrupt interface in the application by checking the box.

4.4 PCI Express Controller IP Generation and Instantiation

Figure 4-7 SerDes IP Configuration Interface 2

i serdes 7%
General
Device: [GwsAT-138 | Device Version: B |
Part Number: | GWSAT-LV138PG676ACT/I0 | Language: Verilog -
File Name:  [serdes | Module Name: [SerDes_Top |
Create I |EA\proj\fpga_projiexample_prajectisre\serdes =
Protocel [ PCI Express Controller - Create

PCI Express Controller

peie_controllerPCIE Controller Top Information

Type: PCI Express Contreller
Vendor: GOWIN Semiconductor

Quad0 Quad1
Summary

Gowin PCI Express Controller core is a customizable
QPLLO apLLt QPLLO QpLL1 building block of GWSAT FPGA devices. It is compliant
with PCI Express Base Specification Rev 3.0, supporting

Endpoint configuration with x1, x2, x4 mode at up te
8Gbps (PCI Express Gen3).

CPLL CPLL CPLL CPLL CPLL CPLL CPLL CPLL
Reference

+ Reference documents{CN) - IP reference designs and
Lane0 Lanel Lane2 Lane3 Lane0 Lane1 Lane2 Lane3 user guide

« Reference documents(EN) - IP reference designs and
user guide

ion | View Clock Sct i oK Cancel
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4.4 PCI Express Controller IP Generation and Instantiation

After configuring PCI Express Controller, click the "OK" button to
complete the IP configuration, as shown in Figure 4-7. Compared to Figure
4-2, this interface now shows the using of QPLL and lane.

Click the "OK" button in the SerDes IP configuration interface to
generate the final PCI Express Controller and SerDes IP. Figure 4-8 shows
a sample snippet instantiated in the user's Verilog code.

Figure 4-8 SerDes-PCI Express Controller IP Instantiation Snippet

IPUG1020-1.2E

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

11 //-——————- Copy here to design--------

12

13 gSerDes_Top your_instance_name (

14 -PCIE_Controller Top pcie tl_rx_sop_o(PCIE_Controller Top_pcie_tl_rx_sop_ o), //output

15 .PCIE Controller Top pcie tl rx eop_o(PCIE_Controller Top _pcie tl rx eop o), //output P |

le .PCIE Controller Top pcie tl rx data o(PCIE Controller Top pcie tl rx data o), //output [25

17 .PCIE Controller Top pcie tl rx valid o(PCIE Controller Top pcie tl_rx valid o), //output [7:0

18 .PCIE Controller Top pcie tl rx bardec o(PCIE Controller Top pcie tI_rx bardec o), )

19 .PCIE_Controller_Top pcie_tl_rx_err_o(PCIE_Controller_Top_pcie_tl_rx_err_o), //outp [7:0]

20 .PCIE Controller Top pcie tl tx wait o(PCIE Controller Top pcie tI tx wait o), //out put

21 .PCIE Controller _Top_pcie | tl_int ack o(PCIE Controller _Top_pcie | tl_int_ack o), //outp

22 .PCIE Controller Top pcie ltssm o (PCIE_Controller Top pcie ltssm o), //output [4:0] P <
23 .PCIE Controller Top pcie tl tx creditsp o(PCIE Controller Top pcie tl _tx creditsp o), /7 t 1:0
24 .PCIE_Controller_Top_pcie_tl_tx_creditsnp_o (PCIE Controller_Top_pcie_tI_tX_creditsnp_ o) //output [31
25 .PCIE Controller Top pcie tl_ tx creditscpl o (PCIE ControlleT Top pcie tI tX creditscpl_ o) //out [
26 .PCIE Controller _Top_pcie tl “cfg_busdev_o(PCIE Controller Top pcie_tl cfg busdev_o), //output

27 .PCIE_ Controller _Top_pcie linkup_o(PCIE_ Controller _Top_pcie_linkup_o), //output P n

28 .PCIE Controller Top pcie rstn i(PCIE Controller Top pcie rstn i), fflﬁpu:

29 .PCIE_Controller_Top pcie_tl_cTk i (PCIE_Controller Top_ pcie_tl clk i), //inpu

30 .PCIE Controller Top pcie tl rx wait i(PCIE Controller Top pcie_ tl rx wait_ i), //

31 .PCIE Controller Top pcie tl rx masknp i(PCIE Controller Top pcie tl rx masknp_i),

32 .PCIE_Controller Top pcie tl tx sop_i(PCIE Controller Top pcie tl tx sop i), //input EF

33 .PCIE Controller Top pdie tl tx eop_ i(PCIE Controller Top pcie tl tx eop i), //input P

34 .PCIE_Controller Top_pcie_tl_tx_data_i(PCIE_Controller Top_pcie_tI_tx data_i), //input

35 .PCIE Controller Top pcie tl_ tx valid i(PCIE Controller Top pcie tI_tx valid 1) //input

36 .PCIE Controller Top pcie tl_int status_i(PCIE_Controller Top_pcie_tl int status_i), //i

37 .PCIE Controller _Top_pcie | tl_int reqﬁl(PCIE Controller Top pcie_tl_int quﬁl) //1ﬁpu’

38 .PCIE Controller Top pcie tl int msinum i(PCIE Controller Top pcie tl int msinum i) //input [4 PCI
39 ()

40 L
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Appendix A PCle Configuration Register Information

Appendix A PCle Configuration

Register Information

IPUG1020-1.2E

Table A-1 PCle Capability
31:24 23:16 15:8 7:0 Byte Offset
Capabilities Register Net Cap PTR | Capability ID 080h
Device Capabilities 084h
Device Status Device Control 088h
Link Capabilities 08Ch
Link Status Link Control 090h
Slot Capabilities 094h
Slot Status Slot Control 098h
Root Capabilities Root Control 09Ch
Root Status 0AOh
Device Capabilities 2 0A4h
Device Status 2 Device Control 2 0A8h
Link Capabilities 0ACh
Link Status Link Control 0BOh
Slot Capabilities 0B4h
Slot Status Slot Control 0B8h
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