M452X Baud Rate Generator








The DEC M452 is a variable frequency clock, used as a baud rate generator for the PDP-8/I and PDP-8/L computers.  The DEC M410 is a crystal(reed) version.  The M452X is designed to replace these modules in this application.  The suitability of the M452X for other applications is not guaranteed.  In particular, the test points at L2, M2, and N2 are not implemented.





Note: The M452/M410/M452X control only the baud rate.  The number of bits/character and the number of stop bits are selected on the M706 and M707.  Most PDP-8/I and PDP-8/L computers are set for 8 data bits and two stop bits.  The M452X doesn’t change this; it just makes the bits go by faster.  If your PDP-8 is set up this way, be sure to set your terminals and communications software for 2 stop bits!





The M452X is provided as a bare card which must be populated with components.  Be sure to follow the silk-screen with respect to the orientation of the components, as the orientation is not the same as that used in DEC cards.





The oscillator design of the M452X is similar to that of the DEC M8655, used with Omnibus equipment.  Basically, there is a 5.0688Mhz oscillator, which feeds a divide by 11 circuit, and a divide by 15 circuit.  The output of these circuits sets are suitable for multiples of 150 baud or 110 baud, respectively.  Switch S1 controls which divider’s output is fed to the rest of  the divider chain.  “On” sets the divider chain for multiples of 110 baud.





The rest of the divider chain divides the input frequency by 12*16, and presents outputs of every power of 2 to the output MUX.  This makes available speeds of 110, 220, 440, 880, 1760, 3520, 7040, and 14080 baud if  switch S1 is “on”, and speeds of 150, 300, 600, 1200, 2400, 4800, 9600, and 19200 if switch S1 is “off”.





The output MUX is controlled by switches S2, S3, and S4, as follows:
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As a practical matter, most users will want switch S1 off except when using 110 baud, since all the commonly used higher baud rates are multiples of 150 baud, not 110.


�



An important feature of the design is that all of switches S1-S4 carry static TTL levels derived from pull-up resistors.  This means that they aren’t noisy, and that they can be shorted.  This allows S1-S4 to be replaced with a cable to external switching.  It also allows for S1-S4 to be freely shorted.  For example, here is a wiring diagram for a simple toggle switch between 9600 baud and 110 baud:


            s1 s2 s3 s4
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What this does is shorts the pull-ups for positions S1, S3, and S4, and routes the result to a toggle switch.  Position S2 and the other side of the toggle switch are tied to ground.  When the toggle switch is open, S1, S3, and S4 are all pulled high, which corresponds to “off”.  When the toggle is closed, they are grounded, just as when S1-S4 were installed.  Position S2 is always grounded and therefore always “on”.  Checking the baud rate chart, “off, off, on, off” is 9600 baud, and “on, on, on, on” is 110 baud.  Thus an externally mounted switch can be used to quickly change between a fast and a slow baud rate, without re-opening the machine.





It should be noted again that this didn’t change anything but the speed.  The interface is still 20ma current loop (unless you have replaced the W076), with 8 data bits and 2 stop bits (unless your M706 and M707 have non-standard jumpers).





If y
