Preliminary thoughts on analog signal capabilities – 729 emulator

Goals/design philosophy:

1. Minimum state in the analog section.  

2. All clocking provided by the uP if possible.

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

4. Record lengths are established by data and clock bits from 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. Write echo is provided in write mode.

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

Capabilities:

Simulate 729 II and 729 IV 200 & 556 bpi read signals (4 pulse frequencies).  Attempt to make it work with only two analog pulse widths, one for 41.67 & 62.5 kHz  (II and IV 556bpi) and one width for 15 & 22.5kHz (II and IV 200 bpi).  The uP provides one bit of control for all tracks LOW FREQ (H) which is stored in a status register.  Actual analog pulse timing is derived from two one shots in the analog section.  Pulse shaping is done by an RC circuit (and possibly some L).  A 74HC127 3S driver switches additional capacitance into the timing circuit for wide pulses.

Provide two variable gain controls which can be connected to multiple tracks via manual SPDT switches.  Gain is set via 8 bits of a 10 bit D/A (range and setpoint tbd) controlling the gain of an ADI AD605 variable gain amplifier.  Gain can be modified dynamically by the uP as the gain control has a 0.2us delay.  Thus, single bit dropouts can be simulated if within the timing capability of the uP.  Two 8 bit buffer latches hold the gain setting for each D/A.  Clocking and data load of these latches is by the uP from a multiplexed (or not) bus.  Nominal +/- 6 volt read signals may need different gain setpoints for wide vs narrow read pulses.

Allow early/normal/late timing of the read signal peak.  Clocking alternatives include sending 4 bytes for each data bit, first byte is data, and the three successive bytes are early, normal and late clocking bits (only 1 bit in each three clocking bytes per track).  This permits each track to have independent timing, simulating bit crowding and/or head skew.   This expanded data contruction requires 4 us (1/4 highest freq) resolution by the uP for PIO transfer or alternatively some form of DMA transfers.  The expanded data would be precomputed by the uP. 

6 bits of data and 1 of parity are provided by the uP, precomputed and DMA or PIO clocked to the analog section.  This permits the uP to force VRC errors at any point in the data block.

<Not sure how to stop and also enable forcing of LRC errors in any bit as yet.  Although just stopping generation of read pulses may work. (eg no bit 8 in data word).>

1 bit of status register (or a separate input line) is CLOCK(H), x% duty cycle at 4x read data clock, assume  CLOCK is selected (or computed by uP) and (?) free running.

1 bit of status register for GO(H), start processing bits from the data/clock buffer (could be bit 8 of data word)

1 bit of status register for READ (H)

1 bit of status register for BUS OUTPUT ON (H)

1 bit of SR for pulse width control LOW F (H)

1 bit of SR for turning off clock skew NO SKEW (H) to enable more bytes of data to be transferred for program loading purposes.  The analog section will locally generate a normal clocking pulse train from the 4x clock.

1 bit of CLEAR, reset all internal state (except SR).

Haven’t thought out write echo as yet.

