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ELE 3510

* FPGA Embedded processors

e Soft Core
e Core is built out of pre-configured blocks
* The blocks are built out of standard FPGA fabric
e Cores can be customized
e Limited in frequency

* Hard core

Core is a separate part of the chip

* Not using the standard FPGA fabric

Fixed configuration

Physically optimized for performance

MAX10 does not have an embedded hard core processor
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ELE 3510

* RISC-V Processor

* Growing in popularity but still small compared to Intel and

Pronounced "risk-five”

Open-source Instruction Set Architecture (ISA)

* Allows companies and developers to design and manufacture
custom microprocessors without paying royalties or licensing fees

Developed originally in 2010 at UC Berkeley

The standard is now governed by the Swiss-based non-
profit RISC-V International

Features a small, simple core instruction set accompanied
by optional extensions
* vector processing, cryptography, Al acceleration, ...

ARM platforms
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* Nios V Processor

* Altera's next-generation soft-core processor
* Built on the RISC-V architecture
e 32-bit implementation

* Three variants

* Nios V/c: A compact microcontroller variant appropriate
for small, area-constrained applications (no interrupt
support)

* Nios V/m: A standard microcontroller core that supports
pipelined or non-pipelined modes and Error Correction
Code (ECC)

* Nios V/g: A general-purpose processor with higher
performance, instruction and data caches, tightly coupled
memory, and custom instruction logic for accelerating
time-critical algorithms

© tj



* Footprint
* Nios V/c:
e 100,000 Bytes of memory
* SYSID, 8bit PIO
— uses 2% of available LEs
- uses 48% of available memory
* Nios V/m:
e Pipelined but no ECC
* 100,000 Bytes of memory
* JTAG UART, SYS ID, Timer, 8bit PIO
—> uses 11% of available LEs
—> uses 48% of available memory
* Nios V/g:
* Default configuration
e 100,000 Bytes of memory
* JTAG UART, SYS ID, Timer, 8bit PIO
— uses 18% of available LEs
= uses 52% of available memory
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* Performance

* NIOS V/m
* Pipelined
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* NIOS V/m System

Nios V/m Processor Core Block Diagram
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* NIOS V Interconnect Fabric
e Uses the ARM AXI-Lite interconnect fabric

 Altera University IP Interconnect Fabric

e Uses the legacy NIOS Il interconnect fabric — 2 types

* Memory Mapped
* Master and Slave

* Streaming
* Non-packet and Packet

* The platform designer system automatically add
interfaces to bridge the two interconnect fabrics
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* NIOS V Interconnect Fabric

ELE 3510

* AXI-Lite
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* NIOS Il Interconnect Fabric
* Memory mapped interface (master and slave)

Read and Write Transfers with Waitrequest
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e NIOS Il Interconnect Fabric

e Streaming interface — non-packet

Data Source

valid
data
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channel
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Data Sink
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* NIOS Il Interconnect Fabric
» Streaming interface — packet based

Data Source

startofpacket
endofpacket
empty

Data Sink

ready
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