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Quartus II software—industry’s fastest compile times
Quartus® II software provides a common, productive design environment for our entire device 
portfolio. This, along with a common underlying transceiver architecture and IP cores that work 
across product families, means that you can apply your knowledge and design resources across 
many different applications. With Quartus II software, you’ll:

•	Compile complex designs faster. 

•	Achieve efficient resource utilization from advanced place-and-route algorithms.

•	Further reduce compilation times by up to 70 percent through incremental compilation, which 
compiles only the changed partitions in your design.

•	Minimize power consumption through its PowerPlay power optimization tool.

Development kits for 40-nm design

Kit Device Features

Transceiver Signal 
Integrity Kit,  
Stratix IV GX Edition

Stratix IV GX 
EP4SGX230F40

• Hardware platform for evaluating signal integrity capabilities and 
transceiver performance

• 8 full duplex transceiver channels with SMA connectors, including full 
transceiver block with stripline traces and backplane channel with long 
trace

• Embedded USB-Blaster™, fast passive parallel (FPP) with MAX® series 
configuration controller with flash

• 156.25-, 155.52-, 125-, 100-, and 50-MHz clock oscillators

Stratix IV GX FPGA 
Development Kit

Stratix IV GX 
EP4SGX230F40

• Full-featured hardware development platform for prototyping and testing 
of high-speed serial interfaces to a Stratix IV GX FPGA

• PCI Express x8 form factor

• On-board memory includes: 1x64 DDR3, 2x32 DDR3, 2x18 QDR+, flash, 
and SRAM

• 5 SMA connectors for differential transmit/receive, along with 156.25-, 
155.52-, 125-, 100-, and 50-MHz clock oscillators

Arria II GX FPGA 
Development Kit

Arria II GX 
EP2AGX125F35

• Full-featured hardware development platform for prototyping and testing 
of high-speed serial interfaces to an Arria II GX FPGA

• PCI Express x8 form factor

• Includes two HSMC connectors, DDR2 SDRAM SO-DIMM, DDR3 device, 
SRAM, and parallel flash

Stratix IV GT 
Development Kit 

Stratix IV GT 
EP4S40G2F40 (40G) 
Stratix IV GT 
EP4S100GF45 
(100G)

•	Full-featured hardware development platform for implementing 
40G/100G MAC and framer applications

•	100G Interlaken support—20 lanes at 6G on AirMax connector

•	Scalable solution for implementing packet processing and traffic 
management applications

Innovation you can count on
A wide range of transceiver speeds. New levels of system bandwidth. Decreasing power consumption. 
With our custom logic portfolio of devices with transceivers, you’ll have a full spectrum of design 
resources to quickly bring your unique, high-performing applications to market. For more informa-
tion, including white papers, webcasts, videos, and product documentation, please visit www.altera.
com/transceiver.

Get a head start with 
development kits
Out of the box, our develop-
ment kits provide a standard 
board test system with a 
PC-based GUI, documenta-
tion, and reference designs and 
demonstrations. 

Tools to ease transceiver integration and board design
•	Pre-Emphasis and Link Estimation (PELE) tool
•	Power distribution network (PDN) tool
•	Early Simultaneous Switching Noise (SSN) Estimator
•	SPICE and IBIS simulation models



40G/100G network applications

Designing with 40-nm Stratix IV GT devices—only FPGAs 
with integrated 11.3-Gbps transceivers

From Internet protocol television (IPTV) to online videos and high-definition programming, bandwidth-heavy 
applications are continuing to flourish. To support these demands, build your aggregated carrier and transmission 
systems for 40G/100G networks with 40-nm Stratix® IV GT FPGAs, the market’s only FPGAs with integrated 11.3-Gbps 
transceivers. 

With Stratix IV GT FPGAs, you can start your next-generation designs now. Our devices are the only single-chip FPGAs 
with a direct connection to optical modules that can meet the emerging IEEE 802.3ba standard for 100G media access 
controllers (MACs). Start designing MAC applications before the IEEE specification is ratified, and have the design 
flexibility to easily accommodate specification shifts that might emerge.

XLAUI (4 lanes @ 10G)
CAUI (10 lanes @ 10G)

40G/100G chip-to-module
SFI-5 (4-11 @ 10G)

Interlaken (10-24 @ 6.375 Gbps)
SFI-5.1 (17 @ 3.125 G)

40G/100G chip-to-chip
Interlaken

(10-24 @ 6.375 Gbps)
SPAUI and DDR-XAUI

40G/100G chip-to-backplane

TM link
list

Packet
bu�er

Look-up
tables

QDR II/III DDR3 RLDRAM II

10G = 9.9 - 11.3 Gbps

Line/
optical
module

Switch fabric/
backplane

Only Stratix IV GT FPGAs offer direct 10G chip-to-chip and chip-to-optical module connections

Traffic management Packet processing MAC/Framer FEC

40G/100G line card with Stratix IV GT FPGAs

System integration conserves power, board space

Without external transceiver components, you can apply the higher densities of a smaller process geometry. Stratix IV 
GT FPGAs integrate key design components into one device, saving power, board space, and, ultimately, cost. Benefits 
include:

•	Fastest transceivers—up to 24 transceivers at 11.3 Gbps, plus LVDS at 1.6 Gbps

•	Lowest system power—low 0.9V core power; Programmable Power Technology, which automatically optimizes logic, 
digital signal processing (DSP), and memory blocks for the lowest power at the required performance

•	Best-in-class signal integrity—with noise filtering, on-die and on-packing decoupling

•	Fastest memory interfaces—1,067 Mbps (533 MHz) DDR3 

•	Highest density—up to 530K logic elements (LEs)
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Stratix IV GT device family
Device LEs Transceivers 

11.3 Gbps 
(Total)

LVDS I/Os Memory 
(Mbits)

Package

40G devices

EP4S40G2 230K 12 (36) 44 636 13.9 F1517

EP4S40G5 530K 12 (36) 44 636 20.3 H1517

100G devices

EP4S100G2 230K 24 (36) 44 636 13.9 F1517

EP4S100G3 290K 24 (48) 44 754 13.3 F1932

EP4S100G4 360K 24 (48) 44 754 17.7 F1932

EP4S100G5 530K 24 (48) 44 754 20.3 F1932

Time-to-market advantages	

Enjoy the productivity benefits of designing with Quartus® II design 
environment, which features 3X faster compile times than competi-
tive design software, efficient resource utilization, and additional 
compile time reductions through incremental compilation. 

Feature-rich transceivers

Featuring transceiver counts aligned with 40G/100G system requirements, Stratix IV GT FPGAs are 
ideal for a variety of existing and emerging protocols, making them a cost-effective bridging device.

The transceivers include a physical coding sublayer (PCS) and a physical media attachment (PMA) 
sublayer. The PMA is an embedded macro that’s dedicated to receiving and transmitting high-speed 
serial data streams. The PMA channel is comprised of full duplex transmit and receive paths with I/O 
buffers, programmable output voltage, pre-emphasis and equalization, clock data recovery (CDR), and 
serializer/deserializer (SERDES) blocks. 

With dynamically reconfigurable transmit pre-emphasis and receiver equalization, you can drive a 
50-inch backplane on FR-4 at 6.375 Gbps. Plug & Play Signal Integrity—comprised of our adaptive 
dispersion compensation engine (ADCE) and hot socketing—allows you to change the position of 
backplane cards on the fly, without manually configuring backplane equalization settings.

Third-party intellectual property (IP) cores
IP core Provider Description

40G/100G MAC 
and PCS

MoreThanIP Full MAC layer and reconciliation sub-layer solution; 
complete 40G Base-R or 100G Base-R PCS solution

40G/100G MAC 
and PCS

Sarance 
Technologies

Full MAC layer and reconciliation sub-layer solution; 
complete 40G Base-R or 100G Base-R PCS solution

Interlaken Sarance 
Technologies

Compliant to Interlaken specification R.1.1 with 1 to 24 
Interlaken lanes, up to 120G throughput, 3.125 to 6.375 
Gbps, and internal 64-/128-/256-/512-bit bus

40G SFI-5 Avalon 
Microelectronics

40G SDH/SONET; SFI-5 interface to optics; supports 
channelized (to STS-1) and concatenated traffic; optional 
packet over SDH/SONET support

Want to dig deeper?

For more information about how Altera’s 40-nm 
Stratix IV GT FPGAs can support your 
40G/100G network applications, contact your 
local sales representative or FAE, or visit www.
altera.com/stratix and click on the “Stratix IV (E 
and GX)” link on the left. 



Enabling your core-to-edge  
applications for net-centric warfare

Flexible FPGAs for military communications designs

Soldier and command center communications requires underlying technology that is 
reliable, flexible, performance-driven, resource-dense, secure, and optimized for size, 
weight, and power (SWAP). 

Altera’s FPGAs are ideal for military communications solutions that bridge the 
application space from battlefield to the network core. For your most power-sensitive 
applications, choose our Cyclone® III FPGAs. For low-power serializer/deserializer 
(SERDES) applications that need to meet SWaP requirements, look to our Arria® II 
GX FPGAs. Our latest Stratix IV FPGA family provides the highest performance with 
transceivers, up to 11.3 Gbps, while still keeping power low through Programmable 
Power Technology. 

Devices covering the core to edge

Altera® FPGAs provide the ability to handle high date rate processing, which benefits the backbone of a 
battlespace network and the tactical basestation. Applications on the core can take advantage of Altera’s 
FPGA power/performance balance. The reprogrammability of FPGAs support the multiple waveforms 
that each system on the edge will use to communicate with the core network.

The core:  For high-bandwidth military designs such as secure communication networks, develop with 
our 40-nm Stratix IV FPGAs, the market’s lowest power high-density, high-performance FPGAs. With 
11.3-Gbps transceivers, Stratix IV GT FPGAs are ideal for high-bandwidth serial interface applications. 
The devices are architected with advanced design security features including a 256-bit advanced 
encryption standard (AES) algorithm (FIPS-197 certified).

The edge:  For low-power military communications applications such as handheld radios, design with 
Cyclone III FPGAs, which meet SWaP criteria through high functionality and integration capabilities. 
The logic-, memory-, and digital signal processing (DSP-) rich Cyclone architecture, in particular, will 
equip you to enhance system integration in your designs. 

If you need to interface to certain SERDES protocols or to meet specific bandwidth requirements,  
Arria II GX FPGAs can connect custom logic to mainstream protocols including PCI Express,  
Serial RapidIO®, and Gigabit Ethernet at a very low total cost of ownership and low power.

For a productive design environment, Quartus II software provides:

•	 3X faster compile times, with an additional 70 percent compile time reduction through  
incremental compilation

•	 Team-based design
•	 Accurate power consumption estimation
•	 Reduced power consumption and development costs through PowerPlay power analysis tools

Supporting military net-
centric warfare applications

Lowest power for tactical, •	
ad-hoc, and on-the-move  
mobile users

Ease of use to ensure •	
interoperability between 
current and future systems

Anti-tamper features enabling •	
secure and high-assurance 
communications

Extensive resources for high •	
levels of design integration and 
advanced waveforms

Complete soldier radio 

waveform in less than 200 

milliwatts and 529 mm2
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Want to dig deeper?

For more information about Altera FPGAs for 
military communications designs, contact your 
local FAE or sales representative, or visit  
www.altera.com/military. 

With our commitment to delivering COTS custom logic solutions to the military 
and aerospace markets, you can be assured that the devices you select will address 
your unique concerns. We offer:

•	 Military-grade temperature support (-55˚ C to 125˚ C) for select Stratix series 
FPGAs as well as HardCopy series ASICs

•	 Anti-tampering design security with volatile and non-volatile embedded  
encryption keys

•	 Ability to operate in rugged environments
•	 Extended life cycle to reduce your obsolescence risk
•	 Raw-die procurement for applications requiring multi-chip module (MCM) 

integration, for SWaP savings
•	 ITAR technical support
•	 Leaded packaging

Altera FPGAs: key performance advantages
Core network services (CNS) Top-level design requirements Altera devices

Inline network encryptors
Network gateways
Black core IP routing
Fixed and on-the-move (OTM) C2 stations

Abundant DSP resources for multi-channel processing•	
High density for concurrent multi-waveform processing•	
High-speed serial communications•	
Balance of power/performance •	
Industrial or military-grade temperature•	
High-speed memory interfaces for high-bandwidth •	
packet processing and routing
Anti-tamper and high-assurance support•	

Stratix series FPGAs
Up to 748 GMACS of DSP performance•	
Up to 680K LEs•	
Up to 11.3-Gbps transceivers•	
Support for key protocols including PCIe, Ethernet, Serial •	
RapidIO, GPON, CPRI, OBSAI, HyperTransport™ 3.0, 
SERDES Framer Interface Level 5, Interlaken
1,067-Mbps external DDR3•	
Up to 22.4 Mbits of embedded memory•	
Dedicated cyclical redundancy check (CRC) ensures data •	
integrity

Arria II GX FPGAs
Lowest power 3.75-Gbps transceiver device•	
16K to 260K LEs•	
Up to 16 high-speed serial interfaces•	
Support for SDR, DDR, DDR2, and DDR3 memory •	
interfaces
Support for PCI Express, XAUI, Serial RapidIO, Gigabit •	
Ethernet, Fibre Channel, SDI, SerialLite II, CPRI, and 
OBSAI

Edge of the network applications Top-level design requirements Altera devices

Multichannel radios
Inline media encryptors
Handhelds
Small form fit
Manpacks
Sensors 
Munitions

Abundant DSP resources  for next generation waveform •	
processing 
Abundant memory resources for LUT-based functions and •	
buffering
 Small package sizes for reduced footprint•	
Lowest static power•	
Industrial-grade temperature for remote placement•	

Cyclone series FPGAs 
5K to 120K LEs•	
Up to 4 Mbits of embedded memory•	
0.5-mm MBGA packages, bare die, and MCM support•	
Low cost,  no obsolescence risk •	
Less than 0.2-watt typical static power•	
Dedicated CRC ensuring data integrity•	

Enabling the warfighter to leverage the Global Information Grid (GIG)



Broadcast design solutions from Altera

Simplify development of high-definition broadcast systems

Your next-generation broadcast applications bring razor-sharp images from the studio to high-definition (HD) screens, 
captivating audiences worldwide. Behind the scenes, you integrate the latest technology in digital video and interfacing 
to various transmission protocols, such as triple-rate serial digital interface (SDI), Gigabit Ethernet, and PCI Express, to 
simplify the way that you manipulate and deliver high-quality content. Flexible technology supporting these protocols—
such as transceiver FPGAs and ASICs—can help you meet cost, power, and time-to-market requirements. 

Because they are reprogrammable and offer rich functionality that ASSPs cannot provide, Altera’s FPGAs can generate 
cost and time savings in your broadcast systems design. Our HardCopy® ASICs further minimize costs and development 
time by providing a volume production option after FPGA prototyping. 

Full spectrum of transceiver device solutions

Our newest 40-nm devices provide the industry’s broadest portfolio of FPGAs and ASICs with integrated transceivers:

•	Arria® II GX FPGAs are the lowest-power FPGAs with integrated 3.75-Gbps transceivers designed for cost-sensitive 
applications.

•	Stratix® IV GX FPGAs are high-performance devices with up to 530K logic elements (LEs) and high levels of trans-
ceiver and memory bandwidth.

•	Stratix IV GT FPGAs are the only FPGAs with integrated 11.3-Gbps transceivers.

•	HardCopy IV GX ASICs are a package- and pin-compatible ASIC counterpart to Stratix IV GX FPGAs, equipped to 
lower your risks, power, and total cost in ASIC designs with embedded transceivers.

Broadcast protocols and data rates
Device Data rates for 3G-SDI,  

PCI Express Gen1 and 
Gen2, and Gigabit Ethernet 

(Gbps per lane)

Embedded 
memory 
(Mbits)

Logic elements Transceiver channels

Arria II GX FPGA 2.97, 2.5, 1.25 0.7-8.5 16K-256K 4-16 up to 3.75 Gbps

Stratix IV GX FPGA 2.97, 2.5 and 5, 1.25 6.3-20.3 70K-530K 0-16 up to 6.5 Gbps; 
8-32 up to 8.5 Gbps

Stratix IV GT FPGA 2.97, 2.5 and 5, 1.25 (LVDS 
based)

13.3-20.3 230K-530K 12-24 up to 11.3 Gbps; 
12-24 up to 6.5 Gbps

HardCopy IV GX ASIC 2.97, 2.5 and 5, 1.25 6.3-20.3 2.8M-11.5M usable 
ASIC gates

8-36 up to 6.5 Gbps

A single Altera® FPGA can 
support multiple broadcast 
protocols: SDI, PCI Express 
x8 Gen1 and Gen2 hard in-
tellectual property (IP), and 
Gigabit Ethernet.
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Stratix IV GX Audio Video Development Kit—Highlights
Features Benefits

Main host board:
• EP4SGX230 FPGA
• PCI Express x8 edge connector
• PCI Express x4 cable connector
• Dual GIO high-speed ports
• Single triple-rate SDI I/O port

- With cable equalizer and driver
• High-definition multimedia interface 

(HDMI) video output port
• Gigabit Ethernet port for video and data
• USB 2.0 port
• Power measurement circuit
• JTAG or flash configuration
• DDR3 memory
• Dual-channel QDR II+
• SRAM
• Flash memory
• User definable switches, LEDs, and 

buttons
SDI daughtercard:
• Dual triple-rate SDI I/O ports
- With cable equalizer and driver
• Audio advanced encryption standard 

(AES) port
• Audio and video clocks and voltage-

controlled crystal oscillator (VCXO)
• Video sync separator 

• Compact PCI Express form factor
• Video input and output ports for 

broadcast and video application 
development

• Demonstrates real system 
operation

- Video processing
- Switcher-router
- Video server 
- Video encoder/decoder
- Audio application
• Performance benchmark for 

hardware and software 
development

• Detailed user guide and reference 
design provided

• Effective development tool before 
building your own hardware

Altera’s partners also offer an array of 
application-specific daughtercards that 
further extend the functionality of other 
development platforms. Many of the 
daughtercards are available with reference 
designs and application-specific software 
to enhance your design process. 

PCI Express hard IP block

Each of our 40-nm FPGAs with integrated transceivers includes 
hard IP for PCI Express.  The PCI Express hard IP block embeds 
all layers of the PCI Express protocol stack. It includes the 
transceiver modules, physical layer, data link layer, and transac-
tion layer. 

SDI MegaCore

Our SDI MegaCore® function lets you quickly implement 
triple-rate SDI (SD-SDI, HD-SDI, and 3G-SDI) on the same 
FPGA transceiver pin. The core has built-in auto detect and auto 
switch features that allow you to switch easily between the three 
triple-rate SDI standards.

•	SDI at 270 Mbps for SD

•	HD-SDI at 1.485 Gbps for up to 1080i HD

•	3G-SDI at 2.97 Gbps for 1080p HD

Tools that simplify the design process

To ease the design process, use the new Stratix IV GX Audio 
Video Development Kit, based on an EP4SGX230 FPGA. With 
reference designs such as triple-rate SDI loop-through, triple-rate 
SDI to/from PCI Express bridge, and a video processing frame-
work, you’ll have the design resources you need to quickly deliver 
your end products.

Want to dig deeper?

If you’ve got broadcast system design questions or ideas to share, 
please contact your local Altera FAE or sales representative, or visit 
www.altera.com/broadcast. Also, contact your sales representation 
for information on the forthcoming Arria II GX Audio Video 
Development Kit.



GPON solutions from Altera
Flexible, scalable, and ready for deployment

While meeting new standards and time-to-market requirements remains important, you also need to lower cost and 
power consumption in your gigabit passive optical network (GPON) or Ethernet passive optical network (EPON) 
applications. Our transceiver-based FPGAs and ASICs enable flexible, scalable platforms that meet all of these chal-
lenges for a variety of GPON and EPON applications and functions. 

Our newest devices—Stratix® IV GX, Arria® II GX FPGAs, and HardCopy® IV GX ASICs—join a transceiver-based 
custom logic portfolio that delivers transceiver speeds from 155 Mbps to 11.3 Gbps, with the capability to support 2.5G, 
5G, 10G, 20G and 40G applications. All families feature a wide range of logic elements to support increasing port 
densities in GPON systems platforms.

To further save on time and costs, we offer with our partners a variety of intellectual property (IP) cores. So, whether 
you need building blocks or custom solutions, you’ll find design resources to raise your productivity.

GPON OLT line card requirements

Technical requirements Business requirements

•	Packet processing	
- Interworking

•	OLT MAC	
- 1.25/2.5G GPON

•	Traffic management	
- Proprietary techniques

•	Backplane interface	
- Non-standard backplanes	
- Backwards compatibility	
- Gigabit Ethernet

•	Chip-to-chip interconnect	
- Bridging	
- Serial protocols

•	Burst-mode compliant 
transceiver

•	Increased port density
•	New standard for 10G GPON

•	Support evolving requirements
•	Meet aggressive cost/power budgets
•	Reduce total cost of ownership	
•	Accelerate time to market
•	Deliver scalable architecture
•	Develop competitive differentiation
•	Manage risk

Applications

• Optical line termination (OLT) 

• Optical network termination (ONT) 

• Multi-dwelling unit (MDU)

• Multi-service access equipment

Functions

• 2-Gbps to 40-Gbps packet processing

• 1-Gbps, 2.5-Gbps, and 10-Gbps Ethernet 
media access control (MAC)

• 1-Gbps, 2.5-Gbps, and 10-Gbps GPON 
MAC

• 2-Gbps to 40-Gbps traffic aggregation and 
management

•  2.5-Gbps and 10-Gbps Reed-Solomon 
forward error correction (FEC)

•  2.5-Gbps and 10-Gbps advanced encryp-
tion standard (AES)

• Flexible data rate Ethernet in backplane, 
supporting standards including Gigabit 
Ethernet, XAUI, and Interlaken

• Dynamic bandwidth allocation (DBA)

Cost and power savings

Designing with Arria II GX devices is not only an easy way to implement applica-
tions such as optical line termination line cards and multi-dwelling units, but also a 
cost-effective and low-power solution.  

Another cost-effective option is to prototype your design in Stratix IV FPGAs. 
When you are ready for volume production, migrate your design to a HardCopy IV 
GX ASIC. This seamless design flow results in an architecture that’s high in perfor-
mance and low in both cost and power consumption for applications such as optical 
network termination (ONT).
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Want to dig deeper?

If you have wireline system design questions or ideas to share,  
please contact your local Altera FAE or sales representative, or visit 
www.altera.com/wireline.

Altera and partner offerings for your GPON application 

GPON application Solutions

PON MAC • GPON MAC

Ethernet MAC • 10/100/1000 MAC and 10-Gbit MAC

Encryption • AES cores

FEC • Reed-Solomon FEC

Traffic management • Scalable traffic management reference designs and 
IP cores 
• High-speed packet memory controllers 
• Multi-level schedulers 
• Queue managers

Packet processing • Packet processing modules 
• Complete packet processor 

Altera’s transceiver-based 
custom logic portfolio sup-
ports a cost-effective plat-
form for GPON applications.

GPON platforms

FPGA

GPON

2.5 Gbps 5 Gbps 10 Gbps 20 Gbps 40 Gbps

Multi-dwelling 
unit (MDU) 
processing

ONT
4-port GPON 
OLT line card 
processing

8-port GPON 
OLT line card 
processing 

Centralized 
packet process-
ing and traffic 
management

GX transceiver FPGAs

GX transceiver FPGAs

GX transceiver ASICs 

Altera IP partners for GPON applications

•	 Sarance Technologies

•	 Ethernity Networks

•	 MoreThanIP

•	 GDA Technology



Designing remote radio head applications 
with transceiver FPGAs

Reduce cost, power, and size

To drive down cost, power consumption, and form factor of your remote radio head (RRH) and RF card applications, 
build your designs with custom logic devices with transceivers. Altera’s broad portfolio of 40-nm transceiver  FPGAs 
and ASICs, combined with easy-to-use software tools and intellectual property (IP), offers a variety of system-on-a-chip 
(SOC) options for RRH and RF card applications. 

CPRI
OBSAI
framer

Ethernet
MAC

Multi-channel
Tx SRC/DUC

Multi-channel
Rx SRC/DDC

CFR DPD

Nios II
DPD

software

Memory
controller

Nios® II O/M and
con�guration

Ethernet
I/F

RS-232
I/F

DDR2/3
memory

Flash
memory

Tx
DAC

MIMO
analog

RF
DPD

FB ADC
Rx

ADC

Altera® FPGA

Single sector, 2x2 MIMO (3G CPRI) - One Arria® II GX FPGA
Single sector 4x4 MIMO or three sector 2x2 MIMO (6G CPRI) - One Stratix® IV GX/HardCopy® IV GX device

Faster design cycle, lower costs, low power

Our technologies support energy-efficient multi-mode RF/RRH module development, while also providing tools to help 
streamline your design cycle and reduce related costs.

Easy-to-use CFR and DPD reference designs

Highly integrated, scalable, reconfigurable FPGA and 
ASIC SOC platforms

• Compact RRH with lower power consumption and bill 
of materials (BOM)

• Reconfigurable multi-mode, multi-band support 

• Scalable multi-sector, multi-antenna support

Best-in-class crest-reduction factor (CFR) and digital 
predistortion (DPD) solutions

• Improved power amplifier (PA) efficiency and lowered 
operating expenses

• Easy-to-use CFR and DPD reference designs

Productivity-enhancing tools, IP, and development 
boards

• Easy multi-channel digital upconverter (DUC) and 
digital downconverter (DDC) reference design with DSP 
Builder Advanced Blockset library 

• Off-the-shelf IP cores for Common Public Radio 
Interface (CPRI) and Open Base Station Architecture 
Initiative (OBSAI) interfaces

• State-of-the-art RF hardware development and demon-
stration kits
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RF/RRH reference designs
Standard Altera reference designs Partner solutions

WCDMA 
TD-SCDMA

• Single and multi-antenna DUC/DDC 

• CFR

• QRD-RLS core for polynomial DPD

• CORDIC reference design

• OBSAI RP3-01 

• CPRI 

• DPD

• RF hardware board

WiMAX     
LTE

• Multi-antenna WiMAX DUC/DDC 

• CFR for OFDM systems

• QRD-RLS core for polynomial DPD

• CORDIC reference design

• OBSAI RP3-01 

• CPRI 

• DPD

• RF hardware board

Nios II embedded soft processor 

You can use Altera’s Nios II soft processor to 
implement the DPD adaptation algorithm in 
software while also handling all the operation and 
maintenance functionality for the RRH. 

• Time-critical software algorithms can be 
accelerated by adding custom instructions to 
the Nios II processor instruction set. 

• Using custom instructions, you can reduce a 
complex sequence of standard instructions to a 
single instruction implemented in hardware. 

• The Nios II configuration wizard, part of 
Quartus II software’s SOPC Builder, provides a 
GUI used to add up to 256 custom instructions 
to the Nios II processor, including floating 
point operations. 

• Alternatively, hardware accelerators can also be 
created using the C-to-Hardware (C2H) 
acceleration compiler included in the Nios II 
Embedded Design Suite. 

Comparing devices
Device 

requirements
Arria II GX 

FPGA
Stratix IV GX and 
HardCopy IV GX 

devices
CPRI/OBSAI line 

rates
Up to 3.75 
Gbps

Up to 8.5 Gbps

Number of transmit 
processing chains 
(DUC+CFR+DPD)

Up to 2 Up to 4

Number of sectors 
processing

1 Up to 3

Choosing the right device

Our 40-nm FPGAs and ASICs with transceivers portfolio provides 
a number of options for performance, densities, transceiver 
channels, power, and more. The portfolio includes:

• Stratix IV GX FPGAs, which feature up to 530K logic elements, 
1,288 18x18 multipliers, and 48 full-duplex clock data recovery- 
(CDR-) based transceivers at up to 8.5 Gbps.

• HardCopy IV GX ASICs, which feature an equivalent transceiver 
block and package- and pin-compatibility to Stratix IV GX 
FPGAs to help you achieve the lowest risk and lowest total cost 
in ASIC designs with embedded transceivers.

• Arria II GX FPGAs, a low-power, cost-effective FPGA family 
that makes using transceivers for applications up to 3.75 Gbps 
easy.

DSP Builder Advanced Blockset tool 

With the DSP Builder feature of Quartus® II design software, you 
have a synthesis tool that quickly implements Simulink designs in 
high-performance FPGA platforms. An enhancement to this 
feature, the DSP Builder Advanced Blockset library, provides a 
number of new Simulink blocksets that further increase produc-
tivity, particularly for the synthesis of multi-channel designs. 
You’ll also have a unique synthesis technology that optimizes the 
high-level, unregistered netlist into a pipelined register transfer 
level (RTL) targeted and optimized to your chosen device and 
desired clock rate.

Want to dig deeper?

For more information about how Altera’s 40-nm 
transceiver device portfolio can support your 
RRH applications, contact your local sales 
representative or FAE, or visit www.altera.com/
wireless. 




