Counter PCB CTB1881.  


Original Marconi Ref: L-41-0609





General


The Counter Board, contained within the Servo Rack SCR1884, forms the counter module. The function of the Counter Board is to provide an analogue output which represents the error signal of the particular drive channel of the telescope in which the board is located.  





The rate error signal is produced by a counter which is clocked by two serial pulse streams, one representing the demanded rate and one representing the actual rate. Provision is made on the board to select the direction of the rate inputs and also to limit the counter outputs.  There is a direct, 16 bit parallel word input to the D/A converter to enable the board to be used in the Focus Drive channel.








Circuit Description





The 16bit counter formed by IC7, 8, 9 and 10, receives up/down rate pulses derived from a computer generated rate demand and the actual rate signal from the system incremental encoder. Input circuitry, IC's 2, 3, 4 and 5 provide gating to enable/disable the rate pulses and select whether the rate pulses are applied to the up or the down inputs of the 16 bit counter. 





The counter output is prevented from 'wrap around' (i.e. count output goes to zero) by the action of comparators IC's 11, 13, 15 and 17 for 'up' counting and IC's 12, 14, 16 and 18, for 'down' counting. The comparator outputs, when active, assert a 'hi' at the inputs of IC3a or IC3b, depending upon direction, and inhibit any further rate signals until the count magnitude decreases. Bit 16 is used for count 'direction' and is inverted by IC19c to set the digital mid range of the bipolar D/A converter, IC30, similarly bit 16 of the comparitor reference input is inverted to set a maximum 215 counts in either direction. 





The actual count limit is set by switches SW1 and SW2 for the up and down count respectively (see link and switch options below). Data from the counter is output via 'D' latches IC 20 and 21 and tri-state buffers, IC's 25 and 26, to the 16bit D/A converter, IC30.











The direct 16bit demand is received from a CAMAC open collector parallel port driver module (OR48-1-3-1) using negative logic signals.  Input 'hold-up' voltages are provide by resistor networks RN1 and RN3 and the signals are interfaced by 'D' latches IC's 23, 24 and tri-state buffers IC's 28 and 29 before being fed to the 16 bit D/A converter, IC30. Data is clocked into the 'D' latches using the CAMAC strobe signal delayed via gates IC27 and IC19. The 3-input NOR gate, IC27, actualy provide a select switch, controled by the input select link LK3 which routes the active 'sample' clock to TP6, although it should be noted that the system clock will also get directed to the 16 bit 'D' latch IC24 even when the counter is selected, however this serves no useful purpose as the assosiated tri-state buffer is disabled in this case.








The 16bit D/A converter , IC30, receives data from either the counter or 16bit direct demand. Data input selection, provided by the tri-state buffers IC's 25,26,28 and 29, is controlled by an external CAMAC signal (INPUT SELECT) which can be disabled/enabled by link LK3 (see link options below). Bit 16 of the DAC input sets the 'sign' of the bipolar output voltage. 





Timing circuits provided by IC's 19, 22 and 27 ensure valid data at the D/A inputs. The analogue output of the D/A converter is buffered by IC's 33 and 35 to provide a differential voltage output signal used to provide the 'digital' demand input to the Analogue Process Board.








The remaining CAMAC signals namely the counter enable, normal/slew selector and the demanded direction signal are interfaced by IC1 and latched by IC6 before distribution onto the board. The normal/slew command drives a d.i.l. relay via IC31, the relay contacts provide external switching (not used at present).








Link and Switch options on the circuit board provide various configuration options.....





12/16bit  DAC resolution. - Links LK5, 6, 7 and 8 can be configured to ground the 4 least significant bits of the DAC so reducing the resolution to 12 bits (i.e. 11bits plus sign). Alternatively through connecting the links to the counter outputs gives the full 16 bit resolution (i.e. 15bits plus sign).





12/16bit counter. - The 4 least significant bits of the counter can be enabled or by-passed using the 2 position switch SW3. The switch effectively switches in or out IC7 by making or breaking the up/down, borrow/carry inputs and outputs as appropriate. In 16bit mode, the rate generated up/down signals are connected to IC7 with the borrow/carry signals cascaded through to IC8. In 12bit mode the rate generated up/down signals are linked directly to IC8 and the borrow/carry signals  from IC7 are disconnected.





Sample clock. - The counter 'D' latches, IC's 20 and 21, can be clocked from either the 1MHz system clock or from the counter up or down signals, generated by the rate input signals. Switch SW4a permits selection between the system 1MHz clock and the rate generated clock and switch SW4b permits selection between the up or down rate generated clocks.





Enable/Disable CAMAC input select. - As already mentioned link LK3 can be configured to either select the external CAMAC control input signal or manually select the counter/16bit direct inputs. Position LK3p1-2 selects CAMAC control, LK4p2-3 selects counter input and no connection selects 16bit direct input.





Count limit. - The count output limit can be adjusted by switches SW1 and SW2, which set the up and down count limit respectively. The switches are functionally opposite i.e. SW1 all 'on' produces the same limit as SW2 all 'off' therefore any settings of one switch should be 'mirrored' by the other to produce the same count limit in either direction. Each switch can select any one of  4bits (bit9, 10, 11 and 12), which when selected will reduce the maximum count by 29, 210 etc. or any combination of thes
