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ROACH

� Reconfigurable Open Architecture Computing 
HardwareHardware

� A natural evolution from iBOB

� A functional revolution from iBOB/BEE2 for 
Radio Astronomy applications

� Status: ROACH101 – Version 1.0 Revision 1 
imminent ...imminent ...



ROACH – Top Level Block Diagram



ROACH Requirements

� ATX Form factor

Preferably a 1U enclosure� Preferably a 1U enclosure

� Standard ATX power supply

� Use standard IO area

� iADC's mounted in area normally occupied by 
drives, etc.



ROACH – Key Specifications: FPGA

� Xilinx Virtex 5
- Full function:- Full function:

� FF1136 Package – FX70T, SX95T, FX100T, LX110T, 
and LX155T

� Preferred(tested) – SX95T and LX110T

- Reduced function (unsupported for now):
� FF1136 Package – LX50T, SX50T, and LX85T

No DDR2, only 1 QDRII+ device, 2 x CX4, loses 2 � No DDR2, only 1 QDRII+ device, 2 x CX4, loses 2 
GPIO's 



SX95T

� 640 DSP48’s

288 block rams� 288 block rams

� ~14,000 logic slices

� ~5 Mbits of distributed RAM



ROACH – Key Specifications: 
Memory

� DDR2 Memory
- Up to 16GB (when available)�- Up to 16GB (when available)�
- 300MHz (-2 speed grade, based on XAP858)�

- Registered DIMM
- 240 pin

� QDRII+ Memory
2 x 36Mbit interfaces- 2 x 36Mbit interfaces

- Supports addressing 144Mbit devices
- Each arranged as 18 bit wide
- 300MHz (-2 speed grade, based on XAP853)�



ROACH – Key Specifications: 
Interfaces

� 2 x Z-DOK, iADC

4 x CX4� 4 x CX4

� Differential GPIO

� GPIO

� Clock



ROACH – Key Specifications: 
Power PC

� AMCC PPC440EPx

Up to 667 MHz CPU clock� Up to 667 MHz CPU clock
� Up to 1GB DDR2 DIMM 167 MHz (DDR2-333)�

� 512 Mbit NOR Flash for bootloader

� 1 x USB2 port

� 1 x 10/100/1000 Ethernet port� 1 x 10/100/1000 Ethernet port

� Peripheral bus up to 83 MHz

� 1 Serial port available outside chassis, second 
on debug header
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Block Diagram


