This document details the requirements for the VME based processor and the uC (from the digital transition board) in the Switchyard BPM system.

M2401
Initialization
1. Communicate via ACNET
2. Determine intensity of beam to be extracted through ACNET
a. 4 second spill length (variable?)
3. Communicate to uP on transition boards using CAN bus
a. CAN bus cards attached to m2401
4. Needs address map of transition boards (0,1,2)
5. Determine attenuator setting (via lookup table) and talk to appropriate board
a. Single channel, two channels, all channels
6. Receive attenuation from transition boards and communicate with ACNET


Freescale uC
Initialization
1. Decode CAN bus board address (talking to current board?)
2. Receive attenuation value
3. Set attenuation value through SPI interface (multiple channels at once?)

When beam present
4. Receiving beam?
a. $39 start spill
b. $36 stop spill
5. Is output above threshold (approx. 1 V)
6. Digitizing on $39
a. Average for 100 ms (moving average)
b. Is average > 1V (or different than initial)
c. Determine attenuation from actual measurement

M2401 Processor
The m2401 processor needs to be able to communicate through the ACNET system. This is required in order to retrieve the beam intensity information as well as to report the transition board attenuation values. 
The first step upon start-up will be to retrieve this beam intensity information via ACNET. The processor must then calculate the beam intensity seen by the BPM in order to send the appropriate attenuation value to the transition board. This can either be done by an equation or through a lookup table. 
The attenuation value is then sent to the appropriate transition board. The processor will need an address map for the transition boards (up to 3 transition boards will be in a rack/location). The communication will be done through the CAN bus interface, with a special CAN bus card between the processor and transition board.
The last major function of the processor will be to receive attenuation information from the transition board through the CAN bus. While the processor initially sends the attenuation information to the transition board, the board will need to have a system to utilize the log amp power sensor circuit in order to change the attenuation autonomously. This is why the processor will need to read back the current attenuation information from the transition board. The processor must then be able to report this value via ACNET.

 Freescale uC
	The microcontroller is responsible for controlling the transition board in the BPM system. During the initialization of the system, the uC will need to receive the initial attenuation data from the processor.
	The uC will need to decode the incoming CAN bus signal in order to determine if it is the correct address. The uC will then need to receive the attenuation level value if it is the correct board. Once the value has been received, it will need to send the value to the digital attenuator via the SPI interface. 
Each uC will control 8 digital attenuators. These attenuators will all receive the same data at the same time from the uC, with each having a separate RESET and LE (latch enable) input. This means that all channels can be set one at a time or all at once (with the same data). If separate channels have different attenuation values, they will need to be set separately.
Once the initialization routine has been completed, the uC will be responsible for consistently checking whether or not the attenuation needs to be adjusted. The uC will first check if beam is present after a $39 event. This is done by checking the ADC (connected to the log amp output, sensing power) to see if it is above a predetermined threshold. This threshold is approximately 1 V, which corresponds to a power level of -85 dBm.
If beam is present, the ADC will take samples that will be fed into a moving average. This averaged value will be used to check against a lookup table for the appropriate attenuation. There will be some sort of system to check if the attenuation (from the log amp output) is different than the initialized value (by some margin). The logic for deciding whether to change attenuation has yet to be determined, but will adjust the attenuation as appropriate.
Lastly, the uC will be responsible for reporting the actual attenuation setting back to the processor (which will relay the information via ACNET) through the CAN bus interface.


Port listing:
RESET_A	:	PA0
RESET_B	:	PB0
RESET_C	:	PA1
RESET_D	:	PB1
RESET_E	:	PC5
RESET_F	:	PB6
RESET_G	:	PC7
RESET_H	:	PB7

SELECT_A	:	CS0
SELECT_B	:	CS2
SELECT_C	:	PA2
SELECT_D	:	PA3
SELECT_E	:	PA4
SELECT_F	:	PA5
SELECT_G	:	PC4
SELECT_H	:	PC6

VLOGOUT_A	:	AN00
VLOGOUT_B	:	AN08
VLOGOUT_C	:	AN01
VLOGOUT_D	:	AN09
VLOGOUT_E	:	AN02
VLOGOUT_F	:	AN10
VLOGOUT_G	:	AN03
VLOGOUT_H	:	AN11

SERCLK		:	SCK1
SDIN		:	MOSI1
SDOUT		:	MISO1
LE		:	/SS1

SDOUT will not be used, as the digital attenuators act as simple shift registers and provide no useful serial data.

The digital attenuators will be selected by bringing the appropriate SELECT line low. The latch enable input on the digital attenuator is the logical OR of the uC LE and respective SELECT line. The digital attenuator latches on the LE input rising edge. This means that with the current design the attenuator will latch twice (once from the LE rising, and again from the SELECT line reverting back to the HIGH state). This won’t be a problem as long as addition data isn’t read into the shift register. The SELECT line can be low any time before the latch enable, but should probably be as the data transfer is started.

The attenuator reads in data as shown below:
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The 2 least significant bits are ignored, so the valid input values are given below.
Binary			Att.		Decimal
000000XX	=	31.5	=	0-3
000001XX	=	31.0	=	4-7
000010XX	=	30.5	=	8-11
000011XX	=	30.0	=	12-15
000100XX	=	29.5	=	16-19
000101XX	=	29.0	=	20-23
000110XX	=	28.5	=	24-27
000111XX	=	28.0	=	28-31
001000XX	=	27.5	=	32-35
001001XX	=	27.0	=	36-39
001010XX	=	26.5	=	40-43
001011XX	=	26.0	=	44-47
001100XX	=	25.5	=	48-51
001101XX	=	25.0	=	52-55
001110XX	=	24.5	=	56-59
001111XX	=	24.0	=	60-63
010000XX	=	23.5	=	64-67
010001XX	=	23.0	=	68-71
010010XX	=	22.5	=	72-75
010011XX	=	22.0	=	76-79
010100XX	=	21.5	=	80-83
010101XX	=	21.0	=	84-87
010110XX	=	20.5	=	88-91
010111XX	=	20.0	=	92-95
011000XX	=	19.5	=	96-99
011001XX	=	19.0	=	100-103
011010XX	=	18.5	=	104-107
011011XX	=	18.0	=	108-111
011100XX	=	17.5	=	112-115
011101XX	=	17.0	=	116-119
011110XX	=	16.5	=	120-123
011111XX	=	16.0	=	124-127
100000XX	=	15.5	=	128-131
100001XX	=	15.0	=	132-135
100010XX	=	14.5	=	136-139
100011XX	=	14.0	=	140-143
100100XX	=	13.5	=	144-147
100101XX	=	13.0	=	148-151
100110XX	=	12.5	=	152-155
100111XX	=	12.0	=	156-159
101000XX	=	11.5	=	160-163
101001XX	=	11.0	=	164-167
101010XX	=	10.5	=	168-171
101011XX	=	10.0	=	172-175
101100XX	=	9.5	=	176-179
101101XX	=	9.0	=	180-183
101110XX	=	8.5	=	184-187
101111XX	=	8.0	=	188-191
110000XX	=	7.5	=	192-195
110001XX	=	7.0	=	196-199
110010XX	=	6.5	=	200-203
110011XX	=	6.0	=	204-207
110100XX	=	5.5	=	208-211
110101XX	=	5.0	=	212-215
110110XX	=	4.5	=	216-219
110111XX	=	4.0	=	220-223
111000XX	=	3.5	=	224-227
111001XX	=	3.0	=	228-231
111010XX	=	2.5	=	232-235
111011XX	=	2.0	=	236-239
111100XX	=	1.5	=	240-243
111101XX	=	1.0	=	244-247
111110XX	=	0.5	=	248-251
111111XX	=	0.0	=	252-255
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Current Hardware:
10 Transition boards (to be fabricated)
10 Power supplies
8 CAN boards (in process of ordering)
10 Motorola 2400 boards
10 Tev crates
Digitizer boards
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