V2.0  analog signal capabilities – 729 emulator

Goals/design philosophy:

1. Minimum state in the analog section.  

2. All clocking provided by the uP.

3. IRG delays, access times to first data bit, etc. all established by uP.

4. Record lengths are established by uP.  There are no record length counters in the analog section.

5. Simulate as much real world tape and drive characteristics as practical.

6. Provide adequate read signal track amplitude and timing variations to fully exercise the TAU.

7. Permit the emulator to be daisy chained with other tape drives.

Capabilities:

Simulate 729 II/V and 729 IV 200 & 556 bpi and 729 V 800 bpi read signals (5 pulse frequencies).  Attempt to make it work with only two analog pulse widths, one for 41.67, 62.5 & 59.96 kHz (II/V and IV 556bpi and V 800bpi respectively) and one width for 15 & 22.5kHz (II/V and IV 200 bpi).  The uP provides one bit of control for all tracks pulse width that is stored in a status register.  Pulse shaping is done by an RC circuit (and possibly some L).  A register bit READ AMPLITUDE D <6> controls additional capacitance into the timing circuit for wide pulses.  Actual analog pulse timing is derived from a register READ DATA PULSE <1,7> which is turned on and off by the uP.  This enables skew and pulse crowding to be emulated independently on each track.  

Each track amplitude is controlled by 4 bits of a register (READ AMPLITUDE A through D).  The 4 high order bits of a 10 bit multiplying D/A converter, ADI 7533, control the signal amplitudes provided for each track.  The remaining 6 multiplier bits are tied to ground.

6 bits of data and 1 of parity are provided by the uP, converted to NRZI polarity information and loaded for each bit period into the READ DATA POLARITY register.  This permits the uP to force VRC errors at any point in the data block.  LRC is provided by the uP as the last character and thus LRC errors can be forced.

The analog signal outputs are enabled by READ AMPLITUDE D<5> register bit.

6 REGISTER SELECT signals are decoded on the motherboard and provided to the analog board.  ANALOGSTRB loads the selected register from the DB.

The state of all registers is indeterminate at power on. (no clear lines on octal D FF)

The analog section is built as a daughter board and connects to the motherboard via a 60 pin flat cable.  Pin assignments TBD.

All IC’s are inserted into wire wrap tail sockets.

Power voltages required are +5, +/-6, +/-12.  Current TBD.

