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Disclaimers

Lattice makes no warranty, representation, or guarantee regarding the accuracy of information contained in this document or the suitability of its
products for any particular purpose. All information herein is provided AS IS, with all faults, and all associated risk is the responsibility entirely of the
Buyer. The information provided herein is for informational purposes only and may contain technical inaccuracies or omissions, and may be otherwise
rendered inaccurate for many reasons, and Lattice assumes no obligation to update or otherwise correct or revise this information. Products sold by
Lattice have been subject to limited testing and it is the Buyer's responsibility to independently determine the suitability of any products and to test
and verify the same. LATTICE PRODUCTS AND SERVICES ARE NOT DESIGNED, MANUFACTURED, OR TESTED FOR USE IN LIFE OR SAFETY CRITICAL
SYSTEMS, HAZARDOUS ENVIRONMENTS, OR ANY OTHER ENVIRONMENTS REQUIRING FAIL-SAFE PERFORMANCE, INCLUDING ANY APPLICATION IN
WHICH THE FAILURE OF THE PRODUCT OR SERVICE COULD LEAD TO DEATH, PERSONAL INJURY, SEVERE PROPERTY DAMAGE OR ENVIRONMENTAL
HARM (COLLECTIVELY, "HIGH-RISK USES"). FURTHER, BUYER MUST TAKE PRUDENT STEPS TO PROTECT AGAINST PRODUCT AND SERVICE FAILURES,
INCLUDING PROVIDING APPROPRIATE REDUNDANCIES, FAIL-SAFE FEATURES, AND/OR SHUT-DOWN MECHANISMS. LATTICE EXPRESSLY DISCLAIMS
ANY EXPRESS OR IMPLIED WARRANTY OF FITNESS OF THE PRODUCTS OR SERVICES FOR HIGH-RISK USES. The information provided in this document
is proprietary to Lattice Semiconductor, and Lattice reserves the right to make any changes to the information in this document or to any products at
any time without notice.

Inclusive Language

This document was created consistent with Lattice Semiconductor’s inclusive language policy. In some cases, the language in underlying tools and
other items may not yet have been updated. Please refer to Lattice’s inclusive language FAQ 6878 for a cross reference of terms. Note in some cases
such as register names and state names it has been necessary to continue to utilize older terminology for compatibility.
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1. Introduction

This document contains the Release Notes for the SGDMA Controller IP and SGDMA Controller Driver. For specific
details about the IP and driver, refer to the following:

e SGDMA Controller IP Core (FPGA-IPUG-02131)

e  SGDMA Driver APl Reference (FPGA-TN-02340)

e Scatter-Gather DMA Controller IP Core web page

SGDMA Controller IP v2.6.0

Software Software Version | Summary of Changes

e  Removed license requirement.
e |P Quality Improvement
e  Re-architected clock crossing feature on both the AXI-S Transmitter and
AXI-S Receiver interface to enable improved timing performance, stability,
and data transmission accuracy.
e  Addressed a range of issues, including improvements in protocol compliance,
Lattice Radiant™ 2025.2 data integrity, 4K boundary handling, DMA engine stability, and descriptor
status accuracy.
. Example Design Improvements
e  Updated functional simulation for the IP’s Example Design to enable use of
the unified tb_top.sv file regardless of the selected FPGA Device family.
e  Enabled functional simulation for SGMDA Controller IP on the Lattice
MachXO5™-NX family.

SGDMA Controller IP v2.5.0

Software Software Version | Summary of Changes

e  Device Enablement
e TheIPis now enabled for the Lattice MachXO5-NX family of FPGA devices.
e  Added support for the following devices: LFD2NX-35, LFD2NX-65,
LFMXO5-15D, LFMXO05-25, LFMX05-35, LFMX05-35T, LFMXO5-55T,
LFMXO5-55TD, LFMX05-65, LFMXO05-65T, LFMXO5-100T.
e Driver Changes
e Introduced several new APIs to improve control and flexibility when working
with SGDMA |P.
e clear_mm2s_bd_status
e clear_s2mm_bd_status
Lattice Radiant 2025.1 e  mm2s_enable_interrupt
e mm2s_disable_interrupt
e s2mm_enable_interrupt
e s2mm_disable_interrupt
e  SGDMA interrupts are now enabled by default. However, you can now
explicitly disable or re-enable them using the new interrupt control APIs. This
gives you more control over how and when interrupts are handled in your
application.
e  Added functions to clear the status of MM2S and S2MM descriptors. This
allows you to reuse descriptors without needing to reconfigure them, just
clear the status and you are ready for the next transfer.
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Software

Software Version

Summary of Changes

Lattice Radiant

2024.2

. Bug Fixes

e  Corrected a functional bug, where the AWADDR of the AXI-MM interface in
the SGDMAC IP does not increment if the Write Response (BRESP)
handshake took longer than one clock cycle to complete.

e Improved metadata to resolve compatibility issues with Lattice Propel™
software when using the APB interface for Control and Status Register
access.

e  Addressed the issue where the clock for the AMBA APB Control and Status
Register interface was not constrained.

e Driver Changes

e  Added driver support for multiple instances of the SGDMA IP.

e  Separated the configuration of the SGDMA descriptors and the initiation of
the SGDMA transfers into two distinct functions.

SGDMA Controller IP v2.3.0

Software

Software Version

Summary of Changes

Lattice Radiant

2024.2

e  Feature Changes

e  Enabled independent clock support for AXI-MM and AXI-S interfaces to ease
system design flexibility and timing closure.

e  Enabled additional AMBA APB interface as an option for accessing the IP
Control and Status Registers.

e  Fixed interface backpressure-related bugs in both AXI-MM and AXI-S
interfaces present within the IP.

e  Fixed bug within the IP Descriptor module that does not execute pending
MMZ2S or S2MM transfer that is issued while the DMA engine is active.

e  Fixed issue where reading the status register for *_XFER_CMPL or *_ERR
flags always clears the concurrent completion or error flag event that
happens during the same clock cycle.

e  Example Design Changes

e  Modified the Example Design simulation top-level (tb_top.sv) and hardware
testing top-level (eval_top.sv) to be near identical with the inclusion of a
clock oscillator, PLL, and a button debouncer module in both. Simulation
now closely reflects hardware behaviour.

e  Updated Example Design simulation to support AMBA APB interface for
Control and Status Register access.

e  Updated Example Design hardware to support independent clock for AXI-
MM and AXI-S interfaces.

e  Tested the Example Design hardware on Certus-NX VERSA board, CertusPro-
NX Evaluation Board, Certus Pro-NX PCle Bridge Board, and Avant-X VERSA
board.

e  Driver Changes

e  Fixed the logic in polling SGDMA descriptor status.
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SGDMA Controller IP Earlier Versions

IP Version Summary of Changes

Driver Changes: mm2s_get_desc_complete_bit and s2mm_get_desc_complete_bit, enabling users to
2.2.0 continuously poll for the descriptor's status. Within sgdma_instance_t, new variables have been added to
allow independent configuration of MM2S and S2MM.

2.1.1 Fixed protocol error on the AXI4-Lite interface that is used to access IP's Control and Status Registers.
Fixed an issue with CDC-related SDC constraints being dropped. Added support for Lattice Certus-NX and

2.1.0 Avant devices and for Questasim OEM Example Design Simulation.

2.0.1 Fixed an issue on AXI-S tlast and tvalid behavior. Macros renamed and added external read/write APIs.
2.0.0 Re-architected SGDMA, enabling AXI protocol. Not backward compatible with previous versions.

1.2.0 Added LFMXO5 support.

1.1.0 Added LFCPNX support.

1.0.0 Initial release.
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References

e SGDMA Controller IP Core (FPGA-IPUG-02131)

e SGDMA Driver APl Reference (FPGA-TN-02340)

e Avant-E web page

e Avant-G web page

e Avant-X web page

e  Certus-N2 web page

e  Certus-NX web page

e  CertusPro-NX web page

e  MachXO5-NX web page

e  Scatter-Gather DMA Controller IP Core web page
e Lattice Propel Builder software

e  Lattice Radiant FPGA design software

e Lattice Insights for Lattice Semiconductor training courses and learning plans
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.

For frequently asked questions, please refer to the Lattice Answer Database at
www.latticesemi.com/Support/AnswerDatabase
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