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A Design of PCle Bus and DMA Based on FPGA

Chen Gang, Zhang Jing, Tang Jian
(Department of Special Electronic Technology, No. 58 Research Institute of China Ordnance Industries, Mianyang 621000, China)

Abstract: In order to realize the DMA function of PCle bus, this paper introduces a design method of PCle bus and the
DMA function based on the Xilinx PCle IP and related reference examples. Validation and test on hardware shows that the
design has a high bandwidth that the bandwidth of DMA read and DMA write can achieve 554 MB/s and 881 MB/s
respectively. It has been widely applied in practical engineering especially in high speed data acquisition system.
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Component Name : pcie
Reference Clock Frequency
The Block Plus core allows selection of the reference clock frequency.

Frequency (MHz) : | 100 -

Number of Lanes

The Block Plus core requires that an initial lane width be selected. Wider lane width cores can train down to
smaller lane widths if attached to @ smaller lane width device. Select only the lane width that is necessary for
the design.

Lane Width : X4 b

Interface Frequency

The Block Plus core allows selection of the interface clock frequency. This value determines the maximum rate
at which the user logic can transmit and receive Transaction Layer Packets (TLPs). The default frequency
selections allow maximum possible data throughput to be achieved for a selected lane width. Use of non-default
frequency option for a 1-lane or 4-lane core results in the interface being overclocked with no effect on data
throughput. For the 8-lane core, use of the non-default frequency underclocks the interface and reduces data
throughput.

Tt is recommended that the default frequency be used where possible.

Frequency (MHz) : 125 default -
B2 wEERTEMNSE M
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Base Address Registers (1 of 2)

Base Address Registers (BARs) serve two purposes. Initially, they serve as a mechanism for the device to request
blocks of address space in the system memory map. After the BIOS or OS determines what addresses to assign to

the device, the Base Address Registers are programmed with addresses and the device uses this information to
perform address decoding.

BAR 0 Options

BARO Type: |Memory = [C] &4 bit (consumes BAR 1)
Size : {4 vI IKi\Dby‘tes vI Prefetchable
Value : | FFFFFO00 (Hex)

BAR 1 Options

[[1BAR1 Type: 10
Size : |64 Kilobytes
Value : | 00000000 (Hex)

BAR 2 Options

[ BAR2 Type: |10 64 bit (consumes BAR 3)
Size : 64 Kilobytes Prefetchable
Value : | 00000000 (Hex)

B3 ®EEUFTEHRBAR)EERFER

LQgiC RE

3

Endpoint Block Plus for PCI
EXPress xilinx.com:ip:pcie_blk_plus:1.15

Configuration Register Settings (1 of 2)
Capabilities Register

Capability Version : |1 Range: 0..F (Hex)
Device Port/Type : IPCI Express Endpaint device -
Capabilities Register : | 0001 (Hex)

Device Capabilities Register

Max Payload Size : 512 bytes -
Acceptable L0s Latency : | No limit -
Acceptable L1 Latency @ | No limit -

Device Capabilities Register = |00000FC2 (Hex)
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