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Market Overview
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FPGA World Market 2018: approx. 4.5 US$ billion, i.e. 1% of total market

Compare: Volkswagen 324 Billion Euros Sales in 2024

Source: https://wuw.usts.org/esraCMS/extension/media/f/WST/7495/WSTS-Q4-Release-2025_-_

06-Mar-2026.pdf
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Altera DE1-SOC Board with Intel Cyclone V 5CSEMAbLF31C6N FPGA i
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Intel Cyclone V SE - HPS / FPGA

Altera SoC Device
HPS Portion FPGA Portion
I 5 [ 5 5 [ (4 (4 [ [ [ [ [ I 5 [ [ 5 [ B [ [ [ [ [ <]
Flash SDRAM Controller
Controllers Subsystem Control | User HSsl
Block | 1/0 Transceivers
Cortex-A9 MPU Subsystem
HPS-FPGA
- Interfaces FPGA Fabric
On-Chip Support (LUTs, RAMs, Multipliers & Routing)
Memories | Peripherals
PLLs In'.(erface Debug pLLs | Hard | Hard Memory
Peripherals PCle Controllers
D PP PP R K X X 4 4 4 X X T

SoC: System on Chip
HPS: Hard Processor System

FPGA: Field Programmable Gate Array

Source: Cyclone V Hard Processor System - Technical Reference Manual cv_5v4, 2018
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Intel / Altera DE1 Board with Intel Cyclone Il FPGA
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Software Tools and Board comparison
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Cyclone Il Floorplan
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Cyclone Il Logic Element - Normal Mode

Figure 2-3. LE in Normal Mode
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Cyclone Il Logic Element - Arithmetic Mode

Figure 2-4. LE in Arithmetic Mode
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Cyclone Il Logic Element - Routing
Figure 2-5. Cyclone Il LAB Structure
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Intel Cyclone Il - Resources

Table 1-1. Cyclone Il FPGA Family Features

Altera DE1 Board

Feature EP2C5 EP2C8 EP2C20 EP2(C35 EP2C50 EP2C70
LEs 4,608 8,256 18,752 33,216 50,528 68,416
M4K RAM blocks (4 Kbits 26 36 52 105 129 250
plus 512 parity bits
Total RAM bits 119,808 165,888 239,616 483,840 594,432 1,152,000
Embedded multipliers (7) 13 18 26 35 86 150
PLLs 2 2 4 4 4 4
Maximum user I/O pins 158 182 315 475 450 622

Source: Cyclone Il Device Family Data Sheet
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Intel Cyclone V SE - HPS - ARM Cortex A9 Processor System
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Source: Cyclone V Hard Processor System - Technical Reference Manual cv_5v4, 2018
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ARM Cortex A9 Processor Subsystem

ARM Cortex-A9 MPCore
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Intel Cyclone V - FPGA - Advanced Logic Module - Overview

Figure 1-5. High-Level Block Diagram of the Cyclone V ALM
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Source: Cyclone V Device Handbook
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Intel Cyclone V SE - Advanced Logic Module - Detail

Figure 1-6. ALM Details for Cyclone V Devices
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Source: Cyclone V Device Handbook
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MEng VLSI - FPGA

Intel Cyclone V SE - Logic Array Block Routing [kl

Figure 1-1. LAB Structure and Interconnects Overview in Cyclone V Devices Prof. Dr-Ing.
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Intel Cyclone V SE - Resources e eron
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R T [
40

Logic Elements (LE) (K) 25 85 110 B
ALM 9,434 15,004 32,075 41,509 D
yelone
Register 37,736 60,376 128,300 166,036 . Ny
Altera board
Memory MI10K 1,400 2,700 3,970 5,570 Tools
(Kb) MLAB 138 231 480 621 Cyclone I
Variable-precision DSP 36 84 87 112 Cyclone V - more
Block Cyclone V HPS
18 x 18 Multiplier 72 168 174 224 ©icone V FPGA
FPGAPIL 5 5 G a VLS| - Standard Cell
Design
HPS PLL 3 3 3 3
FPGA GPIO 145 145 288 288
HPS1/0 181 181 181 181
Transmitter 32 32 72 72
LVDS
Receiver 37 37 72 72
FPGA Hard Memory 1 1 1 1
Controller
HPS Hard Memory 1 1 1 1
Controller
ARM Cortex-A9 MPCore Single- or Single- or Single- or dual Single- or dual-core
Processor dual-core dual-core core

Source: Cyclone V Device Overview
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Intel Cyclone V 5CSEMA5F31C6N N reduction

Introduction
Figure 4: Sample Ordering Code and Available Options for Cyclone V SE Devices Prof. Dr.-Ing.
Friedrich Beckmann
The SEU internal scrubbing feature is available for Cyclone V E, GX, SE, and SX devices with the "SC"

suffix in the part number. For device availability and ordering, contact your local Altera sales
representatives.

F 2 Fineline BGA (FBGA) C : Commercial (Ty=0°Cto 85°C) Tt
U+ Uttra FineLine BGA (UBGA) I Industrial Ty = -40° C 0 100°C) Clne

A : Automotive (Tj=-40°Ct0 125°C)

Cyclone V - more

: No hard PCle or hard
memory controller

: No hard PCle and

1 hard memory controller

Omit for dual-core
S : Single-core

HPS
Cylclone V FPGA

HEIODOGEGOED
5C : CycloneV Indicates specific device
options or shipment method
N : Lead-free packaging
Contact Altera for availability

FBGA Package Type of leaded options

SE @ SoCwith enhanced logic/memory

5 ; ; : ES : Engineering sample

A2 : 25K logic elements 31 896 pins 6 (fastest) :

A4 40K logic elements UBGA Package Type 7 SC: Internal scrubbing support
A5 : 85Klogic elements 19 : 484 pins 8

A6 : 110K logic elements 23 : 672pins

Source: Cyclone V Device Overview



VLSI Design - OpenROAD N reduction

https://youtu.be/DugdMc4Kc3k Friclrah Betkimann

.
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- Intel22/16: Army R h Labs project peEn
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|
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Source: OpenROAD


https://youtu.be/DuqdMc4Kc3k

VLSI Design - OpenROAD

https://youtu.be/DuqdMc4Kc3k

Source: OpenROAD
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https://youtu.be/DuqdMc4Kc3k

Source:

VLSI Design - Chip Layout View - Tinytapeout - VGA Clock

https://tinytapeout.com/chips/ttihpOp2/tt_um_vga_clock

: TinyTapeout
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