RF Control Board Specifications
A block diagram of the RF control board is shown below.
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The Ethernet port will receive two 512 16bit waveforms.  The 2kB of data need to be transferred in less than 1mS.  This requires a minimum of 100 Base T Ethernet.

MCF5282 Microcontroller

The unit will use a Freescale MCF5282 microcontroller.  The NetBurner Module has been chosen because of its built in Ethernet Connector and the experienced gained by use in power supply controllers.  The 5282 will read data from the Ethernet port.  The first byte received will be a command byte.  The listing of commands is as follows:
Cmd
Function


Data

1
Load array


2k bytes

2
Request Status


0 bytes

3
Add correction to array
4 bytes

4
Set I offset


2 bytes

5
Set I gain


2 bytes

6
Set Q offset


2 bytes

7
Set Q gain


2 bytes

8
Test Mode


0 bytes
9
Operate Mode


0 bytes

10
Request Arrays

0 bytes

11
Program FPGA

lots

The 5282 will have two operations to send data, Status and Array.

The I and Q arrays will be sent upon a "Request Array" command, 2 kBytes of data.

The status will be sent upon a "Request Status" command.  The status information is as follows:

Byte
Value

0,1
Mode, Trigger Status

2,3
I offset

4,5
I gain

6,7
Q offset

8,9
Q gain

10,11
Power supply voltage

FPGA
The Altera Cyclone FPGA was chosen for the amount of memory and the 144 pin TQFP package.  The FPGA will be connected to the I/O port of the 5282.  The 5282 will write the I and Q arrays into the 36 bit wide FPGA memory.  The I value will load into the 18MSB and Q into the 18LSB of 36 bit wide memory.  The two highest bits and bits 16 and 17 are not used.  A separate I/O bit from the 5282 will initialize the load condition and interleaved I and Q data from the processor will then load into the FPGA memory as it is received over the I/O port.
The FPGA will be clocked with the 119MHz timing reference.  A separate trigger line will start the FPGA sequentially reading memory and writing the data to the dual DAC.  After the 512 samples are written the memory will be reset and the DAC continued to be clocked with data from memory location 0 until the next trigger.  

The trigger will initiate an interrupt on the 5282 so it can keep time with reference to the trigger.  This time will be used to avoid collisions in reading and writing the FPGA memory.
The FPGA will be programmed by the 5282 ???? port.

DAC
The Maxim MAX5875 dual DAC was chosen for it 16bit 119MHz capability and low power consumption.  At these data rates LVCMOS was chosen over LVDS to minimize the amount of traces.  

Drivers

The AD8099 was chosen for low noise to drive the mixers.

Matching and MIXERS

The output of the Drivers will go through a matching networking to drive the mixers.

Monitors

To buffers will be used to monitor the I and Q signals externally.  The clock and trigger signals will also connect to monitor ports.

Noise Levels

The noise levels at the output of the DAC will be less than 20uV rms in a 10MHz Bandwidth.

