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                     An interface between the IBM PC/AT  compatible  computer  and the CAMAC branch is developed for 3-meter Magnet Spectrometer (MTS) ITEP. The interface  meets  most  of  the requirements of EUR-4600 standard for the multicrate CAMAC system with A-type crate controller.





       The interface is built as memory mapped one. This realization is simple, do not require complicated software and is maximally fast for frequently used “Read from crates” operations. 


     Interface consists of adapter card (AC) placed in PC AT ISA slot and brunch driver card (BD) placed in CAMAC crate. A 40-wires plane cable with 32 signal wires is used for the connection.


     The address  busses SA1-SA12 of PC are translated to 40 pin connector without inversion through chips M9, M10, M20, M21. Lines SA1-SA4, SA5-SA9 and SA10-SA12 determine respectively the CAMAC register address (A),  station number (N) crate number (С). Therefore it is possible to chose one of seven crates. Number 0 is used for internal registers of the interface. AC does not use SA0, SA0=0 is supposed. The data lines D0-D15 are connected with 40-pin connector through bi-directional transmitter-receiver with open collector ICs, which are well protected from accidental power-off at crate side and do not demand special precautions to connect adapter with branch driver.


     The memory region used by interface can be mapped to addresses C0000h-C1FFFh, D0000h-D1FFFh, E0000h-E1FFFh or F0000h-F1FFFh depending on position of slide switch. Interface occupies 8 Kbytes in memory. If an address is in this region the trigger M13 put PC processor in waiting state by I/O CH RDY signal. MEMR or MEMW signal starts CAMAC cycle, defines data flow direction and sets 16-bit exchange signal MEMCS16. The end of a CAMAC cycle sends RDY signal to cancel processor waiting phase. If RDY signal has not been received the delay reset is generated by M16 and M12. The delay time is 2 ms. AC translates external interrupt signal INT to one of IRQ lines.


     Branch driver BD consists of address circuit, status register circuit and data circuit. BD is performed as a double width CAMAC station. It is connected only to +6 V line on backplane and consumes 1 A.


      8-bit status register (address C(0) N(31) A(15)) has 4-bit function register F1, F2, F4, F8 (F16 is defined by Read/Write command), triggers for storage of X, Q-responses and SX, SQ. The later stores the absence of X, Q response during block data transfer, so it is possible to check data transfer. 


     The next functions of type A controller are not supported:


exchange by 24-bit words, witch is used very rarely and unused in our equipment,


simultaneous addressing to several crates,


generation of common initialize command Z.


The absence  of these possibilities does not serious limits the application of this system.


      Memory mapping simplifiers software design. Often used CAMAC Read function(F0) is just a reading from memory with address segment:offset where segment is 0C0000h - 0F0000h (see above), and offset = C*1024+N*32+A*2 ( C, N, A is CAMAC addresses). If a change of function is necessary you must preliminary load its code to function register at address segment:03FEh. 


      Program BUR has been written to work with CAMAC system. This program takes ability to give commands in usual CNAF-format, e.g. C2 N20 A0 F0 and give any command in multiple cycle. In later case exchange frequency is ~10 kHz and very bright picture on oscilloscope can be seen and used for CAMAC module testing. 


      Additional software have been written down for MTS control, for testing drift chambers and for experiment for d’-search at ITEP 10 GeV accelerator, where this equipment has been successfully used. 


     This interface does not limit maximal CAMAC data transfer rate (of cause if you do not change the CAMAC function), which is 2 Mbytes per second. In practice software adds additional time delay. We estimate this delay for 40 MHz computer as 40% so data exchange
