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ELE 3510

* FPGA Embedded processors
e Soft Core

Core is built out of pre-configured blocks

* The blocks are built out of standard FPGA fabric

Cores can be customized
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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* NIOS System
» Soft Core Processor — NIOS ||
e System Interconnect Fabric
* Memory Interfaces
* Peripheral Interfaces

SDRAM
Memory

JIAG connection
to software debugger

JTAG
—! Debug Module

¢ Reset
¢ Clock

iy

Nios Il i
Processor Core Inst.

F 9

=| Controller -

Hash
Memory

On-ChipROM ~~ —»|

Tristate bridge to
*‘ off-chip memory }‘_b

SRAM
Memory

System Interconnect Fabric

> UMT "
o
o |

» XD
—— RXD

LCD

1—»{ LCD Display Driver ‘4— Sareen ‘
N | .| | Buttons,
4—»‘ General-Purpose |/0 [+ LEDs,etc.
«>| EthemetInterface |e—p| Eiemet
ST L MAC/PHY
CompactFlash |gl | Compact
Interface [ 7| Hash

-

Ot



Required Optional
Module odule

* NIOS Processor Core
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General Tightly Coupled
reset G ﬁ““ Purpose < Instrunrun emory
B
dock "&“ er Reqisters .
s ”[rﬁ“gse:'t‘;fm Address Control Instruction .
- - PU_TESETIAREN | Generation Registers Cache Tightly Coupled
< Instruction Memo
interface JTAG - Shadow ry
to software <*—"| Debug Module EE;{EDUI?H Register ,
debugger ntrofler ot ¢— Instruction Bus
Ilnggmalt
ig31..0] nterru
' controller Instruction Memory
eic_port_data[44.0] IEIgEmal Regions Management
eic_port_valid q Controller Ff;ﬂﬂﬂtgggn it
Interface Unit Translation
Lookaside
Data Buffer
Regions t—p Data Bus
ightly Coupled
{”f'fﬁm Custom il [?ata Memﬂr;r
it | Instruction Arithmetic Data
dlgnals Logic Logic Unit Cache :
ightly Coupled
— [E]ta Memﬂnr

ELE 3510 4 © tj



ELE 3510

* Memory Mapped
* Master and Slave

Streaming
* Non-packet and Packet

 NIOS Interconnect Fabric
» 2 types of interfaces

Printed Circuit Board

Intel FPGA
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* NIOS Interconnect Fabric
* Memory mapped interface (master and slave)

Read and Write Transfers with Waitrequest
1 2 3 4 5 6 7

dk | WL . W |
address [ ' )\ ﬂddEI’ESS - \ i -
byteenable [ :r \ h}‘tfflhﬂbhf N \! i I

rd [ W \ | \! i
write 0\ [ ) ' L

waitrequest | : )\ ‘i / \ \
readdata | SR o | W
response | NN YR response | W
witedots I Y {witeioa -

ELE 3510 6

©tj



 NIOS Interconnect Fabric

e Streaming interface — non-packet

Data Source
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* NIOS Interconnect Fabric
» Streaming interface — packet based

Data Source

startofpacket
endofpacket
empty

Data Sink

ready
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