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XtremeDSP Development Kit-IV Overview

1.1    XtremeDSP Development Kit-IV Key Features
The XtremeDSP Development Kit-IV serves as an ideal development platform for the Virtex-4 FPGA technology and
provides an entry into the scalable DIME-II systems available from Nallatech. Its dual channel high performance ADCs
and DACs, as well as the user programmable Virtex-4 device are ideal to implement high performance signal
processing applications such as Software Defined Radio, 3G Wireless, Networking, HDTV or Video Imaging.

The key features of the Kit include:

Hardware
• XtremeDSP development board consisting of a motherboard populated with a module (daughter

card) in a blue stand-alone board case. The motherboard is referred to as the "BenONE-Kit
Motherboard" and the module is referred to as the "BenADDA DIME-II module".

• BenONE-Kit Motherboard

• Supports the supplied BenADDA DIME-II module only

• Spartan-II FPGA for 3.3V/5V PCI or USB interface

• Host interfacing via 3.3V/5V PCI 32-bit/33-MHz or USB v1.1 interfaces

• Status LEDs

• JTAG configuration headers

• User 0.1" pitch pin headers connected directly to user programmable FPGA I/O

• BenADDA DIME-II module

• Virtex-4 User FPGA: XC4VSX35-10FF668

• 2 independent ADC channels: AD6645 ADC (14-bits up to 105 MSPS)

• 2 independent DAC channels: AD9772 DAC (14-bits up to 160 MSPS)

• Support for external clock, on board oscillator and programmable clocks

• Two banks of ZBT-SRAM (133MHz, 512Kx32-bits per bank)

Figure 1: XtremeDSP Development Kit-IVXtream DSP Development Kit-IV 
(Xilinx FPGA Vertex-4)

FPGA : Vertex-4 (XC4VSX35-10FF668)
Clock: 105 MHz (on board oscillator)

DAC: 2ch, 14-bit, 160 Msps
ADC: 2ch, 14-bit, 105 Msps

Memory: 2 SRAM(512K×32-bit)
Interface: 3.3V/5V PCI 32-bit/33-MHz, 

USB v1.1

現状、データや命令のやり取りはUSB経由で行っている

読み出し方は二種類：
DMA 読み出し（速い）、Register 読み出し（遅い）

Tracking を実装

7

・Primordial gravitational waves (PGW) were supposed to be generated during inflation.
→ imprinted a B-mode polarization pattern on cosimic microwave background (CMB)
→ precise measurement of B-mode can identify an inflation model

LiteBIRD: being designed to detect CMB B-mode polarization pattern
← need about 2,000 high sensitive detectos with wide frequency band (50 - 250 GHz) and high multiplexing 
factor due to limiting cooling power

MKIDs are one of the candidates as suitable detectors!

・MKIDs
- consist of a feed line and resonators
- Cooper pairs are broken and quasi-particles are 
generated when a resonator is irradiated by millimeter-
wave radiation

Resonant frequency changes.
→ alters transmission amplitude and phase of the 
on-resonant  microwave
→ enables us to detect the millimeter-wave radiation

・Making high sensitive MKIDs
 a), Nb-Al hybrid CPW MKID
 b), a niobium thin layer is used for feed 
line and resonators, and aluminum is 
used for resonators near the anntena

・Checking performance of Al-Nb hybrid MKIDs
 a), performed the experiment with the sorption cryostat
 b), achieved the Q-value of ~ 4.0 × 105 @ 0.3 K
 c), investigated the dependence of resonant peak on temperature, 
and confirmed that Q-value of a resonant peak decreases in inverse 
proportion to temperature

・Readout System for LiteBIRD
 a), read out multi-channels with one cable
 → prevent heat inflow (favorable for low temperature)
 b), sampling rate is faster than detector response (>> 10 kHz)
 c), observation without dead time
 d), readout rate (data transfer to offline) > 10 kHz
 → perform common mode suppression to reduce noise

・R & D Status of Readout System
 a), develop 2-channel FPGA-based readout system
 b), debug the readout logic with comparing data and numerical 
simulation results. This simulation reproduces data well.
 → We can understand noise characterization sufficiently.
 → aim for low noise system to satisfy required noise level 
 (1.95 × 10-6 rad・√sec)


