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1.0
Overview 

This document describes the V112 Event Link Monitor VME module.  The V112 is essentially a V113 RHIC MADC controller module executing a different version of firmware.  Gate array modifications were incorporated and a few wiring connections were added to support the required functionality.  The module decodes, timestamps and stores event codes from the front panel connected 10 MHz serially encoded event line.  

The module provides the capability to process a selected set of timeline event codes.  Upon detection of a selected timeline event code, the code and associated timestamp are stored in a 256 byte by 40-bit FIFO (8 bits for the event code, 32 bits for the timestamp).  An on-board Intel 80960 microprocessor reads the FIFO data and stores the event code and timestamp in a circular static RAM buffer. The 80960 processing time for each event code is approximately 5 microseconds.  The data is then transferred to a commercial VMEbus CPU board and higher-level workstations for analysis and storage. 

2.0 
System Architecture 

A generalized software block diagram of the Event Link Monitor system is provided in figure 1.  

A block diagram of the front panel layout of the V112 module is shown in figure 2.
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3.0
Hardware Block Diagram

A hardware block diagram for the multiplexed analog to digital converter module and the controller module is provided in figure 3. 









































4.0
MODULE FEATURES

Features of the V112 Event Link Monitor module are detailed in this section.

4.1
Event Acquisition Configuration

Event acquisition is configured with the following information.

a. Event List - Detection and processing of each of the 256 possible event codes may be enabled or disabled, thus allowing the module to be configured to acquire a defined set of event codes.

b. Arm trigger setup – Event acquisition may be started on a specified arm/halt event, an external arm/halt trigger, or when a software start command is issued.

c. Halt trigger setup - Event acquisition may be stopped on a specified arm/halt event, an external arm/halt trigger, after a specified number of events have been acquired, when the data buffer is full or when a software stop command is issued.

Details on the configuration parameters are provided in section 4.7.

4.2
On Board Memory

The data buffer size is programmable in number of events.  Data will be stored in a circular fashion, where the oldest data is overwritten as new data is acquired.  When the halt trigger setup option is set to "halt when data buffer full" data will not be stored in a circular fashion. 

The data buffer memory is mapped to VME A32 space on a switch selectable 4 Mbyte boundary (A31..A22).  VME data transfers supported include D32, D16, D08(EO), and BLT (block mode transfer). The V112 module accommodates a maximum of 4 Mbytes data buffer memory, with typical assemblies using 1 Mbytes.  

Event mask RAM (256 bytes), program EEPROM (64 Kbytes), and configuration registers are mapped to VME A24 space on a switch selectable 256 Kbyte boundary (A23..A18).  VME data transfers supported for this area are D08(EO) only.

4.3
Maximum Event Acquisition Rates

The event decoder state machine detects each event code as received on the event link.  If the detected event has been enabled for detection, the state machine writes the event code and associated timestamp to a FIFO.  The event/timestamp FIFO depth is 256.  The event decoding hardware supports acquisition and writing to the FIFO at the maximum back-to-back event rate defined by the event link generator system.  This rate is approximately 1.2 microseconds, assuming a 10 MHz event link, 1 start bit, 8 data bits, 1 parity bit, and 2 stop bits.  

The onboard 80960 microprocessor reads the event codes and timestamps from the FIFO, and writes the data in the data buffer memory, which is mapped to the VME bus.  The 80960 processing time required to perform this operation for one event code and timestamp is approximately 5 microseconds. 

This translates to an aggregate event acquisition rate of 200 KSamples/second with 833 KSamples/second burst rates.

5.
System Configuration Parameters          

The following system configuration parameters are programmable for the V112 Event Monitor module.  The associated hardware registers are listed for each parameter.  See section 11 for specific register definitions.

5.1
Time stamp clock source select



The time stamp clock source is programmable to be one of the following.




a.
Board generated 1 microsecond clock.  This is either an on-board 1 microsecond clock or





a 1 microsecond clock derived from the event link.  See bit 7 in register 0x26007. 

b.
Event bit number 6.  When an event code occurs that has a logic one in bit 6 of the respective event mask ram location, the time stamp is incremented by 1.



hardware registers:

0x26003, bit 7



event mask ram:

bit 6 in memory locations 0x20000 through 0x200ff





5.2
Board generated 1 microsecond clock select



The board generated 1 microsecond clock is programmable to be one of the following.


This 1 µs clock is used for the time stamp circuit and the delay trigger circuit.  The on-board clock 


will automatically be used if an event link carrier error exists. 




a.
On-board 1 microsecond clock

b.
1 microsecond clock derived from event link.



hardware registers:

0x26007, bit 7

5.3
VME Interrupt configuration

A single VME interrupt is generated by the controller module.  The VME interrupt level and interrupt vector are programmable via on-board registers, and the interrupt is programmable to be generated by one or more of the following seven conditions.

a.
VME command complete

b.
sync event/data ready

c.
CPU fail

d.
Event link carrier error

e.
Event link frame error

f.
Event link parity error  



hardware registers:

0x2a003 - interrupt enable







0x2a005 - interrupt vector







0x2a007 - interrupt level

5.4
FLASH code update

The controller module allows the on-board i960 program to be downloaded by VME to the on-board FLASH memory.  Before writing to the FLASH memory, the code update must be enabled by writing a special code is to register 0x2a009.



hardware registers:

0x2a009 

5.5
Reboot command

The controller module provides a feature for VME to reboot the board.  A special code is written to register 0x2a009 to perform this operation.



hardware registers:

0x2a009 

6.
System Status Parameters          

The following system status parameters are provided for the V112 Event Link monitor module.  The associated hardware registers are listed for each parameter.  See section 11 for specific register definitions.

6.1
Interrupt/Error status 

When the VME interrupt occurs, the interrupt status register is read by the interrupt handler to determine the cause of the interrupt.  The error status register may be read outside the interrupt handler to determine the current status of the interrupt bits.



hardware registers:

0x2a011 - interrupt status







0x2a001 - error status

6.2
A32 base address 

The A32 base address dip switch setting may be read by VME to determine the mapping location of the 4 Mbyte memory area.



hardware registers:

0x2a00f







0x2a009, bits 6-7

6.3
Memory module status 

The V112 module contains four memory module sockets for the A32 memory area.  Typically, one 1 MByte memory module will be installed.  However, it is possible to populate the board with one, two, three or four modules.  A status word is provided to determine the exact memory module population.



hardware register:

0x2a00b

6.4
FIFO status 

The following FIFO status bits are provided.

a.
Timestamp FIFO empty

b.
Timestamp FIFO full

c.
Timestamp FIFO half full

d.
Event FIFO empty

e.
Event FIFO full



hardware register:

0x26002







0x24002

7
Event Acquisition Configuration Parameters          

Following is a definition of the event acquisition configuration parameters.  The associated hardware registers and setup structure elements are listed for each parameter.  See the include file "madc2.h" for the definition of the buff_setup structure.

7.1
Arm/halt trigger source 



One source is used for both the arm and halt trigger.  This is configurable to be one of the following.




a.
Single event or logical OR of group of system events




b.
External trigger.



hardware registers:

0x24000 - trigger source select







0x24001 - external trigger select

7.2
Arm trigger setup

The arm trigger is defined as the condition that causes data samples to begin being stored in the data buffer.  After the arm trigger occurs, data samples will be acquired and stored on every scan trigger until the halt trigger occurs.  The arm trigger is configurable to be one of the following.



a. 
Arm immediately on start command from front end computer



b. 
Arm on arm/halt trigger source



c. 
Arm on ms delay after arm/halt trigger source



buff_setup structure:
arm_setup







arm_delay

7.3
Halt trigger setup

The halt trigger is defined as the occurrence of a condition that causes data acquisition to halt.  After the halt trigger occurs, data acquistion will stop and an interrupt will be sent to the front end computer.  The halt trigger is configurable to be one of the following.



a - Acquire continuously until front end computer commands stop



b - Halt when data buffer full



c - Halt on arm/halt trigger source



d - Halt on ms delay after arm/halt trigger source



e - Halt on number of scans after arm/halt trigger source



buff_setup structure:
halt_setup







halt_delay

7.4
Front End Computer data ready interrupt mode



The front end computer data ready interrupt mode is configurable to be one of the following. 



a - No data ready interrupt



b - Interrupt when data acquisition halts



c - Interrupt on every nth event detection, and when data acquisition halts (normally unused)



buff_setup structure:
interrupt_mode







int_scan_count

7.5
Data buffer size


The data buffer size is programmable in number of events.  The front end computer is responsible for insuring that the required amount of memory is available.



buff_setup structure:
buff_size

7.6
Event buffer top pointer


The top of the event buffer is selected by the front end computer.  This value is an offset in number of bytes from the top of the A32 memory area, and must reside on an even four-byte boundary.  This pointer must be a value greater than or equal to 200 hex.  The first 512 bytes are used for configuration and status information.



buff_setup structure:
buff_top_ptr

8
Event Acquisition Status Parameters          

Following is a definition of the event acquisition status parameters.  The associated status structure elements are listed for each parameter.  See the include file "madc2.h" for the definition of the buff_setup structure.

8.1
Current data buffer pointer


This is the event number within the data buffer where the current event data will be stored.  Note that this value will never be greater than buff_size as defined in the buff_setup structure.



buff_status structure:
current_buff_ptr

8.2
Event count since last sync event


This is a count of the number of events stored since the last sync event occurred.



buff_status structure:
current_buff_ptr

8.3
Buffer pointer at time of last sync event


This is the event number within the data buffer at the time of the last sync event.



buff_status structure:
buff_ptr_at_time_of_last_sync

8.4
Event count at time of last sync event


This is the count of the number of events stored at the time of the last sync event.



buff_status structure:
scan_count_at_time_of_last_sync

8.5
Status flags 


Individual bits in this parameter are used as status flags.  The following status conditions are available. 


BUFFER_ACTIVE  
This bit indicates that scanning is in progress, or that the 


buffer is waiting for an arm condition to occur.


BUFFER_FULL
This bit indicates that the data buffer is full. This is also



used to indicate that data storage has wrapped around


in the circular data buffer.


WAITING_FOR_ARM_TRIG
This bit indicates that the buffer is waiting for an arm



trigger to occur.



WAITING_FOR_HALT_TRIG
This bit indicates that the buffer is waiting for a halt



trigger to occur. 

WAITING_FOR_ARM_DELAY
This bit indicates that the arm trigger has occurred and the buffer is waiting for millisecond arm time delay to expire.  

WAITING_FOR_MS_HALT_DELAY
This bit indicates that the halt trigger has occurred and the buffer is waiting for the millisecond halt time delay to expire. 

WAITING_FOR_SCAN_HALT_DELAY
This bit indicates that the halt trigger has occurred and the buffer is waiting for the scan count halt time delay to expire.






buff_status structure:
status_flags

8.6
Arm delay count


This is the current value of the arm delay counter. 



buff_status structure:
arm_delay

8.7
Halt delay count


This is the current value of the halt delay counter. 



buff_status structure:
halt_delay

8.8
Interrupt scan count (unused)


This is the current value of the interrupt scan counter. 



buff_status structure:
int_scan_count

9. 
Data storage format          

The event data is stored in the format defined below. 















 10. 
VME Memory Map 





A32 address space 



4 Mbyte boundary



Boundary is selected via dip switches for vmea[31..22] 



Address range
Description

Valid address / data modes

Size



000000-3fffff
Data buffer area

09, 0d, 0b, 0f / D08(OE), D16, D32
4 Mbytes


A24 address space 



256 Kbyte boundary



Boundary is selected via dip switches for vmea[23..18] 



Address range
Description

Valid address/data modes
Size (actual used)



00000-1ffff
FLASH memory


39, 3d / D08(OE)
128 Kbytes



00000-0003f
IDPROM


39, 3d / D08(O)
64 bytes (32 odd bytes)



20000-21fff
Event mask RAM


39, 3d / D08(OE)
8 Kbytes (256 bytes)



22000-23fff
Unused



39, 3d / D08(OE)
8 Kbytes (256 bytes)



24000-25fff
Event config registers

39, 3d / D08(OE)
8 Kkbytes (3 bytes) 



26000-27fff
Acquisition config registers
39, 3d / D08(OE)
8 Kbytes (4 bytes) 



28000-29fff
Unused



39, 3d / D08(OE)
8 Kbytes (8 bytes)



2a000-2bfff
VME interface registers

39, 3d / D08(O)
8 Kbytes (7 odd bytes)  



2c000-2dfff
unused







8 Kbytes



2e000-2ffff
unused







8 Kbytes  



30000-3ffff
unused






64 Kbytes


Address modes

09
Extended (32-bit address) nonprivileged data access


0d
Extended (32-bit address) supervisory data access


0b
Extended (32-bit address) nonprivileged block transfer


0f
Extended (32-bit address) supervisory block transfer


39
Standard (24-bit address) nonprivileged data access


3d
Standard (24-bit address) supervisory data access


Data modes

D08(O)
Single byte access, odd addresses only

 

D08(OE)
Single byte access, odd or even addresses

 

D16

Double byte access 

 

D32

32-bit transfer 


The V112 Event Monitor module does not support uneven double byte access (bytes 1-2).


The V112 Event Monitor module does not support triple byte access (bytes 0-2 or bytes 1-3).

11.
VME Memory and Register Definitions 




11.1 
FLASH memory

The FLASH memory is used to store the on-board 80960 CPU program.  The program in FLASH memory may be downloaded through the VME interface.  The FLASH memory is normally read only, and is write enabled by writing a special code to the control command register (address  0x2a009).

11.2 
IDPROM

The IDPROM overlays the first 32 odd bytes of the FLASH memory.  The VME ID is a total of 64 bytes long.  The even bytes are read from the FLASH memory.  The format for the VME ID is the standard format that has been established for RHIC VME boards.

11.3 
Event mask RAM

The least significant byte of the address in the event mask RAM represents each of the 256 possible event codes. Each of the 8 data bits in the event code address is set to a logic 1 to enable event detection for the respective signal.  The following list defines the function of each bit in the event mask RAM. 

Event Mask RAM


Bit number

Function

0


event code acquisition trigger

1


arm/halt trigger 

2


unused

3


unused

4


event code to be sent to fifo

5


sync event, reset timestamp

6


timestamp clock event

7 unused

Event detection and acquisition processing is enabled for a given event code by setting both bits 0 and 4 to a logic 1 in the respective event mask RAM address.  For example, to enable event code 74, set memory location A24Base+0x20000+74 to 11 hex.

11.4
Event configuration registers


24000: rd/wr trigger config0 register - source select


bits 1,0 - event trigger config (must be set to  0 1)       


bits 3,2 - halt/arm trigger config       


bits 5,4 - unused       


bits 7,6 - unused       




0 0 - trigger disabled       




0 1 - trigger on event only       




1 0 - trigger on external trigger only        




1 1 - trigger on external trigger OR event      


24001: rd/wr trigger config1 register - external trigger select


bits 1,0 - event trigger config     


bits 3,2 - halt/arm trigger config     


bits 5,4 - unused       


bits 7,6 - unused       




0 0 - select external trigger 0       

   


0 1 - select external trigger 1       




1 0 - select external trigger 2       




1 1 - select external trigger 3       


24002: wr   fake simulated event code 

Event code detection is simulated by writing an 8-bit value, the event code, to this register.


24002: rd   status bits 


bit 0 - event fifo empty      


bit 1 - event fifo full


bit 2 - event link no carrier error       


bit 3 - event link parity error       


bit 4 - event link frame error       


bit 5-7 - unused       

11.5
Event Acquisition configuration registers


26000: wr  Trigger enable (not normally written to by VME)   



Writing a bit value of 1 will enable the trigger, and a value of 0 will do nothing. 


bit 0 - enable cascade acquisition trigger enable       


When the cascade trigger is enabled, the arm/halt event will enable the acquisition trigger.       


bit 1 - unused 


bit 2 - enable acquisition trigger       


bit 3 - unused


bit 4 - enable arm/halt trigger       


bit 5 - unused


26001: wr  Trigger disable (not normally written to by VME)    



Writing a bit value of 1 will disable the trigger, and a value of 0 will do nothing. 


bit 0 - disable cascade  acquisition trigger enable       


bit 1 - unused 


bit 2 - disable acquisition trigger      


bit 3 - unused


bit 4 - disable arm/halt trigger       


bit 5 - unused


26003: rd/wr  Config 0 register   


bit 0 - when set to 1,  the arm/halt trigger will be reset after an event is detected 

(normally unused)       



bit 1 - unused       



bits 3,2   unused



bits 5,4   unused



bit 6 – priority (unused)



bit 7 - time stamp clock source select




0 - time stamp clock source is on-board 1µs clock




1 - time stamp clock source is event #6


26007: rd/wr  Config 1 register   


bits  5..0  - analog multiplexer settling time (unused)




1 count = 16*pclk = 484.84 ns




programmable time = 0 to 15 us


bit 6 - voltage reference select (unused)



0 - select external inputs for chans 62 and 63



1 - select jumper selected reference voltage for chans 62 and 63


bit 7 - 1 µs clock select 



This 1 µs clock is used for the time stamp circuit 



0 -
select on-board clock



1 -
select clock derived from event link




On-board clock will automatically be used if event link carrier error exists.


26000: rd  Trigger enabled/disabled status.  



0 - trigger is disabled 



1-  trigger is enabled  


bit 0 - cascade acquisition trigger       


When the cascade trigger is enabled, the arm/halt event will enable the scan 

trigger.       


bit 1 - unused 


bit 2 - acquisition trigger       


bit 3 - unused 


bit 4 - arm/halt trigger       


bit 5 - unused 


26001: rd  Trigger status.   



0 - trigger is not active 



1-  trigger is active  


bit 0 – acquisition trigger 
      


bit 1 - unused 



bit 2 - arm/halt trigger 
      


bit 3 - unused 


26002: rd  Status bits.   



bit 0 - set (1) indicates timestamp fifo empty 
      


bit 1 - set (1) indicates timestamp fifo full  
      


bit 2 - set (1) indicates timestamp fifo half full 
      


bit 3 - set (1) indicates event fifo empty 
      


bit 4 - set (1) indicates event fifo full 
      


bit 5 - set (1) indicates A/D converter error (unused)



End of convert pulse was not detected within timeout period. 
      


bit 7,6 - A/D converter selected voltage input range (unsued)



Range is selected via jumpers on the A/D converter board.



These bits indicate the selected range.



00   -10 VDC to + 10 VDC



01   -5 VDC to +5 VDC



10   0 VDC to +10 VDC



11   Unused (Also indicates that A/D converter board is probably not connected)

11.6
VME interface registers


2a011: rd
Interrupt status




This register indicates the cause of an interrupt.




When this register is read, the interrupt request will be cleared.  However, the interrupt status bit will remain in the logic 1 state until the error condition is cleared. 


bit 0 - VME command complete interrupt 


bit 1 - sync event/data_ready interrupt 


bit 2 - CPU fail interrupt 


bit 3 - A/D error (no response) interrupt (unused) 


bit 4 - Event link carrier error interrupt 


bit 5 - Event link frame error interrupt 


bit 6 - Event link parity error interrupt 


2a001: rd
Error status




The bits in this register are identical to the interrupt status register, addr 2a011.



Reading this register will NOT cause the interrupt to be cleared.  



The front end computer may poll this register after an interrupt occurs, to determine if the error condition still exists.


2a003: rd/wr
Interrupt enable 




The interrupt is enabled when the corresponding bit is high. 


bit 0 - VME command complete interrupt 



bit 1 - sync event/data_ready interrupt 



bit 2 - CPU fail interrupt 



bit 3 - A/D error (no response) interrupt (unused)



bit 4 - Event link carrier error interrupt 



bit 5 - Event link frame error interrupt 



bit 6 - Event link parity error interrupt 



2a005: rd/wr
Interrupt vector   


bit 0-7 - VME interrupt vector 


2a007: wr
VME Interrupt level   


bit 0-2 - interrupt level that the V112 module uses to interrupt VME bus.


2a007: rd
Interrupt level and status bits   


bit 0-2 - interrupt level 


bit 3 - eeprom code-update 


bit 4 - cmd boot 


bit 5 - sys fail  0=FAIL, 1=NORMAL


bit 6 - a32sel22 - dip switch setting for address line a22 in a32 base address 

  
bit 7 - a32sel23 - dip switch setting for address line a23 in a32 base address 


2a009: wr     
Control command register.   


eeprom code-update enable - 
To enable eeprom code update, write abH, then 9aH






to this register.






To disable eeprom code update, write any 8-bit value,






excluding abH, 9aH, and 39H.  


Reboot command - 

To reboot the V112 module, write abH, 
 






then 39H to this register.


2a009: rd     Interrupt level and status bits   


bit 0-2 - interrupt level 


bit 3 - eeprom code-update 


bit 4 - cmd boot 


bit 5 - sys fail


bit 6 - a32sel22 - dip switch setting for address line a22 in a32 base address 

  
bit 7 - a32sel23 - dip switch setting for address line a23 in a32 base address 


2a00b: rd only    
Memory module PD1, PD0 error. 




Bus error will not occur on write attempt.  


bits 1,0 - first memory module (lowest address) 


bits 3,2 - second memory module 


bits 5,4 - third memory module 


bits 7,6 - fourth memory module (highest address) 




0 0 - 256k by 32 memory module installed 




0 1 - 64k by 32 memory module installed 




1 0 - 16k by 32 memory module installed 




1 1 - no memory module installed 

 
2a00d: wr only    
Write to this register will trigger interrupt to cpu.   

 
2a00f: rd only    
a32 base address




dip switch setting for address lines a31..a24 in a32 base address



bits 7..0 = a32sel31..a32sel24

12.
On-Board 80960 CPU Memory Map



Address range

Description


Size 


Region Size


5000,0000 - 5000,07ff
Non-volatile RAM
2 Kbytes (2K x 8)
8 bits


6000,0000 - 6000,0002
VME interface control
3 bytes (3 x 8)
8 bits


7000,0000 - 7000,0007
Unused


8 bytes (8 x 8)
8 bits


8000,0000 - 8000,0000
Data fifo


4 bytes (1 x 32)
32 bits


9000,0000 - 9000,0000
Event fifo

1 bytes (1 x 8)
8 bits


a000,0000 - a001,ffff
Private RAM

128 Kbytes (32K x 32)
32 bits


b000,0000 - b03f,ffff
Shared RAM

4 Mbytes (1M x 32)
32 bits


f000,0000 - f001,ffff
EEPROM

128 Kbytes

8 bits

12.1
VME Interface Control  (write only)


6000,0000: 
Send interrupt to VME to indicated that VME command is complete               


6000,0001: 
Send interrupt to VME to indicate one of the following:





1.
Sync event occurred





2.
Data is ready to be transferred to VME 


6000,0002: 
Clear SYSFAIL bit.  This should be done after cpu initialization is complete.




If CPU FAIL is asserted, SYSFAIL will not clear. 

12.2
Event Acquisition Configuration Registers


7000,0000: wr  Trigger enable.



Writing a bit value of 1 will enable the trigger, and a value of 0 will do nothing. 


bit 0 - enable cascade acquisition trigger enable       


When the cascade trigger is enabled, the arm/halt event will enable the acquisition trigger.       


bit 1 - unused 


bit 2 - enable acquisition trigger       


bit 3 - unused


bit 4 - enable arm/halt trigger       


bit 5 - unused


70000,0001: wr  Trigger disable. 



Writing a bit value of 1 will disable the trigger, and a value of 0 will do nothing. 


bit 0 - disable cascade acquisition trigger enable       


When the cascade trigger is enabled, the arm/halt event will enable the acquisition trigger.       


bit 1 - unused 


bit 2 - disable acquisition trigger       


bit 3 - unused


bit 4 - disable arm/halt trigger       


bit 5 - unused


7000,0002: wr  Trigger reset.   



Writing a bit value of 1 will reset the trigger, and a value of 0 will do nothing. 


bit 0 - reset acquisition trigger       


bit 1 - unused 


bit 2 - reset arm/halt trigger      


bit 3 - unused 


7000,0000: rd  Trigger enabled/disabled status. 



0 - trigger is disabled 



1-  trigger is enabled  


bit 0 - cascade acquisition trigger       


When the cascade trigger is enabled, the arm/halt event will enable the scan 

trigger.       


bit 1 - unused 


bit 2 - acquisition trigger       


bit 3 - unused 


bit 4 - arm/halt trigger       


bit 5 - unused 


7000,0001: rd  Trigger status.  



0 - trigger is not active 



1-  trigger is active  


bit 0 - acquisition trigger 
      


bit 1 - unused 



bit 2 - arm/halt trigger 
      


bit 3 - unused 



7000,0002: rd  Status bits. 


bit 0 - set (1) indicates timestamp fifo empty 
      


bit 1 - set (1) indicates timestamp fifo full  
      


bit 2 - set (1) indicates timestamp fifo half full 
      


bit 3 - set (1) indicates event fifo empty 
      


bit 4 - set (1) indicates event fifo full 
      


7000,0003: rd only    Config 0 register


bit 0 - when set to 1, the arm/halt trigger will be reset after an event is detected

(normally unused)        



bit 1 - unused       



bits 3,2   unused



bits 5,4   unused



bit 6 – priority (unused)



bit 7 - time stamp clock source select




0 - time stamp clock source is on-board 1us clock




1 - time stamp clock source is event #6


7000,0007: rd only    Config 1 register (unused)


bits  6..0  - analog multiplexer settling time




1 count = 4*pclk = 121.21 ns




programmable time = 0 to 7.636 us        

12.3
Timestamp FIFO


8000,0000 : rd
Read timestamp from timestamp FIFO


8000,0000 : wr
Clear FIFO

12.4
Event FIFO


9000,0000 : rd
Read event code from event FIFO


9000,0000 : wr
Clear FIFO

13.
On-Board 80960 CPU Hardware Interrupts
 


INT 0
Sync Event Interrupt



Sync event received from event link.



The CPU will copy current scan count and pointer info for reading by VME, 



then the CPU will send sync interrupt to VME.  


INT 1
1 ms Clock Interrupt



This interrupt is used by the CPU to time Arm trigger delays and Halt trigger delays.



When this interrupt occurs, the CPU will also read the 'Timestamp Fifo Empty Bit' to determine if 



data is available in the FIFO.


INT 2
Timestamp FIFO Half Full Interrupt



This interrupt notifies the CPU that data is available in the FIFO.


INT 3
Event FIFO Interrupt



This interrupt notifies the CPU that an event is available in the event FIFO.


INT 4
Arm/Halt Trigger Interrupt



This interrupt notifies the CPU that the Arm/Halt trigger event has occurred. 


INT 5
Unused


INT 6
VME Command Interrupt



This interrupt notifies the CPU that the a VME command needs processing.  A memory location in shared memory will be dedicated for this function.  VME will first write a command request to this dedicated memory location, then issue a VME command Interrupt.  The CPU will read and process the command, then write a return code to another dedicated memory location in shared  memory.  VME will either poll the return code memory location, or wait for the command complete interrupt to determine that the command processing has completed. 

14.
Software Control Descriptions

14.1
Sending Commands from VME to On-Board 80960 CPU

The front-end computer sends commands to the V112 Event Link Monitor module by first writing the appropriate command code and associated parameters to the command structure 'vme_command' in shared memory. Then the front-end computer writes to register 0x2a00d to interrupt the on-board 80960 CPU.  When the 80960 CPU program detects this interrupt, the command structure is read, and the requested command is executed.  When command execution is complete, the 80960 CPU program writes a response code to the structure 'vme_response' in shared memory, then issues a VME interrupt to indicate that the command is complete.  The front-end computer reads the response code to determine if the command was executed successfully.

The front-end computer may either poll the response code memory location, or wait for the command complete interrupt to be received.  Before issuing each command, the front-end computer should first initialize the response code to some unused value.  This can be used to verify that the 80960 CPU has updated the response code.

Following is a list of valid commands.  The include file madc2.h defines the command codes and response codes.  

14.1.1
Start Acquisition


Command code:
START_ACQ  


Parameters:
group number

When this command is received, the 80960 CPU program reads the buffer setup structure for the requested scan group number, and then starts acquisition based on the parameters in the setup structure.

Valid values for group number:
0, 1

Valid response codes:

CMD_DONE





INVALID_CMD_CODE





INVALID_GROUP_NUM





INVALID_ARM_CODE





INVALID_HALT_CODE





INVALID_INT_MODE

 14.1.2
Stop Acquisition


Command code:
STOP_ACQ  


Parameters:
group number

When this command is received, the 80960 CPU program stops acquisition for the requested scan group number.

Valid values for group number:
0, 1

Valid response codes:

CMD_DONE





INVALID_CMD_CODE
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