
 

 

CES PFB Channelizer ASIP 

Facts 

The channelizer is based on a highly configurable Polyphase Filter Bank architecture 

capable of analyze over 4GHz BW in real time with up to 512.000 channels, using our 

super fast CES FFT Core 

The polyphase filter uses a Weight-Overlap-Add (WOLA) operation on a serial data 

stream, multiplying segments of the stream by a filter function and adding together 

individual frames of the result. Oversampling and overlapping between segments are 

implemented to extend alias free region  

 Real Time bandwidth of up to 4.6 GHz, rejection out of band up to 63 dB 

and in band ripple 0.2 dB 

 Configurable filter length and coefficient taps bit width 

 Configurable oversampling factor and overlapping length 

 Configurable Number of channels 

 Configurable input/output data width 

 Configurable time multiplexing factor for highly parallel operating archi-

tecture 

 Optimized algorithm for real-value input signals 

 Support interleaved input signals 

 Continuous data rate up to 10 GSaps 

 The VHDL library is fully vendor independent, with support for different 

EDA tools and target technologies 

Features 

Who we are 

Campera Electronic Systems 
(CES) is a high technology, 
privately held, startup based 
in Livorno, Italy, with more 
than 10 years of experience 
on high performance FPGA 
design and Digital Signal 
Processing. 
Established in March 2014 
has grown rapidly with a 
focus on FPGA and its appli-
cations. The Company has 
developed proprietary HDL 
Design Flow, techniques and 

utilities and an immense HDL 
IP cores library, with fully 
verified high performance 
building blocks.  

 
What is an ASIP? 

We call ASIP an Application 
Specific IP core. As well as 
an ASIC is a specialized inte-
grated circuit, tailored to a 
specific application, an ASIP 
is an IP core tailored to a 
particular application, that 
could be easily integrated 
and used by the final user. 
 

ASIP evaluation 

Campera Electronic Systems 
works to the highest quality 
standards and developed a 
rigorous design flow that 
dramatically reduce design 
flaws at each stage of the 
development process.  
The ASIP evaluation allows 
you to fully verify the ASIP 
capabilities: 
 Simulation library for 

Aldec Simulators (Active-
HDL v9.1 or higher and 
Riviera Pro v2014.02 or 
higher), other simulators 
on demand. 

 Time-limited netlist to 

quickly evaluate resource 
utilization and timing 
closure and generates 
time-limited device pro-
gramming files for in-
hardware verification. 

 

Purchasing and 
Licensing 

Via Aurelia 136, Stagno, 
Livorno, 57017, Italy 
(+39) 0586-941403 
info@campera-es.com  
www.campera-es.com  

APPLICATIONS 

 Radio Astronomy  

 Radar\Sonar\Lidar  

 Communications Systems (SDR)  

 Wireless Communications 

 Electronic Warfare  

 Real-time spectral analysis 

Simplifying FPGA Complexity 



 

 

DEMO ARCHITEC-

TURE DETAILS 

 
Proprietary CES Signal Gen-
erator ASIP module gener-
ates parallel data streams 
(pulses, sin/cos, Chirp, 
Barker and other common 
DSP signals). Signals pa-
rameters are configurable, 
partly during configuration 
time (e.g. data width, paral-
lel lanes), partly at run time 
(e.g. pulse position, sine 
frequency and phase) 
The CES Signal Generator 
ASIP emulates the data 
received from ADCs, gener-
ating also synchronization 
signals 
The parallel data stream is 
captured and processed by 
the ASIP Under Test (e.g. 
FFT, Pulse Compressor, PFB 
based Channelizer) 
Processed data are then 
decimated before being sent 
to the DMA channels. The 
DEMO is not intended to 
prove the capability of the 
PCIe interface, but rather to 
prove the processing capa-
bilities of CES ASIPs.  
 

CONTACTS 
For additional information, 
please contact us at in-
fo@campera-es.com 
or contact your local Nation-
al Instruments sales repre-
sentative. 

CES ASIPS reference design on NI FlexRIO 

Electronic Warfare Jammers need to analyse wide bandwidths with low signal-to-noise 

ratios (SNR) to detect critical, time sensitive threats. One way to achieve this is to 

channelize the wide bandwidth to separate signals of interest from noise and interferers 

through a polyphase filter bank (PFB) and Fast Fourier Transform (FFT). 

CAMPERA designed and developed a highly configurable and efficient channelizer IP 

core in VHDL. This allows the designer to select the number of phases and size of the 

FFT  to output an efficient implementation for GHz sample rate ADC’s. 

 

A demo on a NI platform composed by a PXIe Controller 8135 and a FlexRIO7976R has 

been developed  to show to Customers the potentiality of the combined solutions of 

Campera ASIPs and National Instruments Hardware. 

The reference design prove the extreme performance processing capabilities of the ASIP 

Cores (over 1.6 Gsaps continuous parallel processing, 3.2 Gsaps possible with new NI 

adapter modules) on NI Hardware. 

The FlexRIO with the Xiinx Kintex-7 410T allows complex, high performance DSP cores 

to be executed  and to sustain the huge amount of data processing and bandwidth Re-

quired 

 

Key Features 

•Programmable super sample rate FFT IP 

•Programmable filter bank VHDL IP Core 
•Floating point and fixed point implementation 
•NI PXIe-7976R with Kintex 7  K410T,  GB RAM,3.2 GB/s and high speed ADC, up to  
1.6Gsps at 12-bits 
•Push button 0.5 Million point FFT in K7 

ASIP FACTS TABLE 

RESOURCE USAGE (Xilinx Kin-

tex 7 7K410) 
Tested on Hardware Deliverables Supported FPGAs 

LUTs: 15240 (6%) Verification and Validation  Any Netlist  

Encrypted source code 

(optional)  

Matlab floating point mo-

del  

VHDL testbench  

Documentation  

REGs: 19591 (3.6%) 
Self checking test bench  

Static timing analysis  

Code coverage  

Linting 

Supported Simulators 

BRAM: 69 
Active-HDL v9.1 or higher and Riviera Pro 

v2014.02 or higher 

DSP: 367 (23.85%) Supported Synthesizers 

Maximum Frequency: 325 MHz 
Mentor Precision r2013b.15 or later, Xilinx ISE 

14.7/Vivado 2013.4 or later 

(1) Resource utilization and performance has been obtained with Mentor Precision r2014.b10-64 bit. Parameters: 16 parallel input real data, global data rate > 4.8 Gsaps, input 
data 8 bit, PFB output data 12 bits, filter coeffs 18 bits, twiddle factors 18 bits, output data 18 bits. Frame length 1024 points, rejection out of band up to 63 dB 


