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Introduction

The ALSE ChipBridge Core eliminates the boundaries between FPGAs. By transparently bridging AXI transfers over a high-
speed serial link, it lets your master processor access remote peripherals and slave boards as if they were on the same chip.

The processor can be for example a NiosV, a RISC-V, or any processor core with AXI4 interface.

The Chipbridge IP implements a framing protocol over a serial link, using just one pair in each direction, based on a
lightweight low-latency ALSE Aurora 64 IP.

What you get : a simpler architecture, faster time-to-market, and a design that scales.
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ChipBridge typical use case : soft core to remote board peripherals

The link can be long range (as shown) or very short (backplane or same board) with just two differential pairs.

Features

o Fully compatible with the standard AXI4 (Full or Lite) protocol, highly configurable :
» 32, 64 or 128 bits data width
» 1to 64 address bits width
» 0to 32 ID and USER width
»  Support of side-band signals (PROT, CACHE, REGION, ...)
o Fully inter-operable across Lattice, AMD/Xilinx, Altera, Microchip and Efinix FPGAs
e 32 bits bi-directional interrupt bus
¢ High speed data transfer and minimal latency. Example: 10.3125 Gbps/lane on Lattice Certus Pro NX.
o Drop-in integration — Native support for Altera Platform Designer, Lattice Propel and Xilinx Block Design.
e Based on Aurora but compatible with any transfer protocol offering a standard streaming interface

o A complete simulation environment and a turnkey Reference Design example are provided to reduce the evaluation
and the integration time.

Reference Designs

e A Hardware Tester (with Aurora 64b66b, @10,3125 Gbps) sending counters on each AXI channels verifying ChipBridge
data transfer and back-pressure functionalities is available on CertusPro-NX Versa (Master and Slave designs) and
Cyclone 10 GX Dev Kit (Master and Slave designs).

All the combinations are possible (Lattice — Lattice, Lattice — Altera, Altera — Lattice or Altera — Altera).

e CertusPro-Nx Versa to Cyclone 10 GX Dev Kit using Risc V (Aurora 64b66b, @10.3125 Gbps).

Lattice Propel's RiscV core gains full access to Cyclone 10 GX peripherals (LEDs, Buttons, On Chip RAM and UART).

e Cyclone 10 GX Dev Kit to CertusPro-Nx Versa using Nios V (Aurora 64b66b, @10.3125 Gbps).

Mirrored reference designed from previous one, but based on Nios V.

o The Reference Designs can be ported on other development kits on customer’s request.
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https://www.altera.com/products/devkit/po-3007/cyclone-10-gx-fpga-development-kit
http://www.alse-fr.com/
https://www.latticesemi.com/products/developmentboardsandkits/certuspro-nx-versa-board
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ChipBridge Block Diagram
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Resource Utilization
Examples :
Lattice FPGA Device Master/Slave Total LEs LEs Without PHY Memory Blocks
Master ~1680 LUTs ~1100 LUTs 15 x EBR
CertusPro-NX Slave ~1900 LUTs ~1300 LUTs 16 x EBR
Cvclone 10 GX Master ~750 ALMs ~320 ALMs 11 x M20K
y Slave ~720 ALMs ~315 ALMs 11 x M20K
Notes:
- Any FPGA with a SERDES can be used.
- AXI4 Address and Data bus width are configured to 32 bits.
- PHY used is Aurora 64B66B, using a serial link @10.3125 Gbps.
- Results obtained using Quartus Pro 26.1 and Radiant 2025.1.
Deliverables and Licensing Schemes
Deliverables : Various licensing schemes (depend on FPGA vendor) :

¢ HDL Simulation Environment ¢ Encrypted RTL

v Pre-compiled simulations libraries
v Testbench and Simulation scripts for ModelSim
and Questasim

Reference Designs
NiosV/RiscV Eclipse Development Environment
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v Timed or Untimed (permanent)
v Node Locked or floating
v Single or Multi-projects
User Guide « Source code RTL
SDC Constraints, integration files + Netlist (per project or for multiple project)
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