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Executive Summary 

ITT Systems is submitting this Final Report for Real-Time Multichannel Airborne 
Radar Measurement Interface. The results of this work allow processing of 
Multichannel Airborne Radar Measurement (MCARM) data through the use of 
specially designed hardware and software interfacing to UNIX hosts as well as 
other high performance computers. 

ITT Systems assisted AFRL/Rome in developing the Real-Time MCARM 
interface board. This board provides a path from the VME-based host processor 
to a HIPPI interface. The HIPPI interface provides a generic connection to other 
boards and/or high performance computers. The HPC enables advanced 
algorithms to execute in real-time or near real-time on actual measurement data. 
This effort included the following tasks: 

■ Development of hardware for a VME to HIPPI interface 
« Development of software for the VME based UNIX host 
■ Development of High Performance Computer (HPC) application software 
■ Development of network maintenance procedures and software 

1.  TECHNICAL APPROACH 

1.1. Technical Discussion 

The Multichannel Airborne Radar Measurement (MCARM) program allows 
AFRL/Rome to collect quality multichannel radar data from an airborne platform, 
for the study of clutter and adaptive processing algorithms. Real-time MCARM is 
AFRL/Rome in-house program for developing hardware and software to collect 
and process data in real-time or near real-time. 

ITT Systems assisted AFRL/Rome in developing the Real-Time MCARM 
interface board that provides a path from the VME-based host processor to a 
HIPPI interface. The HIPPI interface provides a generic connection to other 
boards or high performance computers.   The HPC enables studies of advanced 
algorithms executing in real-time or near real-time on actual measurement data. 
The following tasks were performed: 

■ Development of a printed circuit board for the interface between the VME 
based host processor and the HIPPI interface 

■ Development of software for the UNIX host 
■ Development of application software for the HPC 
■ Development of network maintenance procedures and software to permit the 

location and correction of network errors and topology 



1.1.1. Technical Summary 

ITT Systems accomplished the effort as follows: 

1.1.2. Taskl: Hardware Development 

A 9U VME card hosted the new printed circuit board developed for this 
project. The circuit for this board consists of an external input circuit, two 
memory buffers, a VME interface circuit, a Xilinx control circuit, and an 
external output circuit per channel (Figure 1-1). The MCARM board 
contains circuitry for four channels. 

The input circuit receives 32 bits of synchronous data at a rate of 20 MHz. 
For the MCARM application, the data from a FFT board are considered 161 
and 16Q data bits. However, this circuit can receive any 32 bit data words 
up to a 20 MHz rate. The incoming data is stored in a memory buffer. This 
buffer can be as large as 4 MegaWords, each word being 32 bits wide. 
When the buffer is full, a second memory buffer is switched in to handle the 
incoming data. This ping pong effect allows input data to be input 
continuously without interruption. 

After a memory buffer is filled and switched to the output mode the VME 
host computer is notified. The VME host computer can manipulate the data 
as necessary. When the data is ready to be output the VME host computer 
starts the HIPPI data output interface. The data is sent to the HIPPI circuitry 
from the output memory buffer. The HIPPI interface circuit adds all the 
handshaking needed to implement the HIPPI data transfer. 

The Xilinx Control circuit is the traffic cop of the interface. This circuit 
provides the control logic to store all the incoming data, switches the 
memory buffers when needed, directs data to and from the VME host, and 
controls the data going to the HIPPI interface. This circuit is programmable 
and has the capability to change how the interface works, thus allowing 
adaptability for other appellations. 

The VME interface is provided to allow data manipulation during normal 
operation. It is also available for diagnostic testing. The VME host can read 
from any memory buffer or write data to any buffer for testing purposes. The 
VME bus can also write data to the HIPPI interface. 

The MCARM interface card has 2 main modes of operation. These modes 
are set by a control word from the VME interface. The first mode is the 
normal data transfer mode. The other mode of operation is the diagnostic 
testing mode. The normal data transfer mode takes data from the FFT 
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board, buffers the data, adds control information to the data, and outputs the 
data to the HIPPI interface. 

The diagnostic test mode actually consists of several modes. These 
diagnostic test modes are listed in the table below: 

DIAGNOSTIC TEST MODES 
Read data from Memory Buffer A 
Read data from Memory Buffer B 
Write data to Memory Buffer A 
Write data to Memory Buffer B 
Reset circuit 
Write data to HIPPI Interface 

The MCARM board detailed block diagram (Figure 1-2) is discussed in the 
following paragraphs. The 32 bit input data Catalina board is clocked into a 
data latch with the input clock. The inputs come into the board through an 
IDC connector - P50E-100P1-S1 -TG at the end of the board. This 
connector is shared between 2 channels. The input data is sent to a data 
selector for data memory buffer A and B. The Zilinx Controller selects which 
Memory Buffer receives the data. 

The Xilinx Controller also generates the address to the Memory Buffer for 
the incoming data. The Data in the other buffer is output to the HIPPI data 
buffer. The Xilinx Controller generates the Memory addressing and data 
selection for this output data. The XILINX controller initiates the data out to 
the HIPPI interface and monitors the status of the HIPPI interface. The 
XILINX controller monitors the control register generated by the VME 
interface and updates the VME status register as needed. 

VME address and data can be selected for the Memory Buffers to allow 
reading and writing of data between the VME Bus and the Memory Buffers. 
Data is output through the HIPPI interface. The HIPPI data and controls 
signals are output on the same type 100 pin connector as the input data 
uses. The HIPPI interface does not share a connector between channels. 

The Electrical Design and layout of this circuitry and assembly were 
performed by ITT Systems, State College, PA facility. 

The PLD (22V10) and XILINX design was also performed by ITT Systems, 
State College. 
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1.1.3. Task 2: Software Development 

ITT Systems developed the software for the VME host computer to 
coordinate data transfer between the MCARM PCB data buffers and the 
HIPPI interface. The software was developed to take full advantage of the 
MCARM PCB's double memory buffers, thus allowing an uninterrupted 32 
bit synchronous data flow. 

The VME host software performs required data manipulation as well as 
monitoring status, mode selection and control of the MCARM PCB. 

Diagnostic software was developed to test the operation of the MCARM 
PCB using the diagnostic mode feature of the board. Tests included 
read/write memory test of the A and B buffers, reset test, and HIPPI 
interface test. 

Additional VME host computer software was also developed to interface with 
PCB's other than the MCARM PCB. An example of this is the FFT board 
that was used in conjunction with the MCARM PCB to provide the 32 bit 
synchronous data to be processed by the MCARM board. 

1.1.4. Task 3: High Performance Computer Interface 

The MCARM PCB HIPPI was interfaced with the HPC. Required software 
was developed for the AFRL/Rome HPC to support the MCARM PCB to 
HPC interface. 

1.1.5. Task 4: Network Maintenance 

ITT Systems supported the integration of the HPC onto the AFRL/Rome 
network. This included the configuration of the network, and development of 
procedures and software to ensure proper network operation, and to isolate 
and fix network problems as they arise. 



Appendix A 

FPGA 
Schematics 
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