NAME

mpla − template format for mpla(1)

DESCRIPTION

Making a template for mpla(1) consists of first drawing a sample PLA in the desired style, and then labeling tiles using the Magic(1) graphics editor. A tile is a rectangular area of paint, and is defined by a named label outlining the area. Mpla assembles these tiles to form a finished PLA.

GETTING STARTED

Before reading this manual page, it would be helpful to get a plot of one of the MPLA templates located in ~cad/lib/mpla and a copy of the two gremlin figures located in ~cad/src/mpla. If this man page is hardcopy, then the two gremlin figures may already be attached.

OVERVIEW OF THE TILES

There are 11 groups of tiles in a mpla template:

1) the core of the AND plane 2) the core of the OR plane 3) the left side of the AND plane 4) the top of the AND plane 5) the bottom of the AND plane 6) the top of the OR plane 7) the bottom of the OR plane 8) the right of the OR plane 9) the tiles between the two planes 10) horizontal ground grid tiles 11) vertical ground grid tiles

There are also 2 optional groups of tiles which are used for clocked inputs and outputs:

12) clocking (if any) for the AND plane 13) clocking (if any) for the OR plane

Any of the tiles not in the core areas may contain linear labels with the name <GND>, <Vdd>. A linear label is just a rectangle label in which has either zero width or zero height. Labels with the names <GND> and <Vdd> will be stretched to allow increased current through the PLA. A given tile may contain many occurances of these 2 labels, but none of them can be colinear.

The <input> label may occur in tiles on the top or bottom of the AND plane, and the <output> label may occur in tiles on the top or bottom of the OR plane. The labels will be replaced with the name of the corresponding input or output. There should no more than one <input> label on each input, and no more than one <output> label on each output.

THE CORE OF THE AND PLANE: sp-and, l0-and, l1-and, l.-and, r0-and, r1-and, r.-and These tiles contain transistors that implement the PLA function. The vertical pitch of the whole PLA is set by the tile sp-and, as is the horizontal pitch of the AND plane.

The first character of the tile name indicates whether it is a left tile or a right tile. Left tiles are placed in every other column in the AND plane core, starting with the first column. Right tiles, on the other hand, are placed every other column starting with the second column. The second character of the name is a 1 for tiles that contain a transistor, a 0 for tiles that pass the input line up to the next tile but have no transistor, and . for tiles that do not pass the input line up to the next row and have no transistor.

Columns in the PLA AND plane are grouped into (left, right) pairs, and the selection of the core tiles in these column pairs is determined by the input bit in the truth table row for the current minterm. If that bit is a 0, then the tiles l0-and and r1-and are placed in the column pair. If the bit is a 1, then the tiles l1-and and r0-and are placed. All l0-and tiles above the topmost l1-and tile are replaced with l.-and tiles in order to allow shortened poly lines, as in the standard nMOS PLA. A similar substitution is done with the r.-and tile in the right columns.

The AND plane core will be surrounded by tiles on its perimeter. It is possible for these tiles to overlap the core, this is decribed in the section that deals with these surrounding tiles.

THE CORE OF THE OR PLANE: sp-or, u0-or, u1-or, u.-or, d0-or, d1-or, d.-or

These tiles are similar to the ones in the AND plane. A ’u’ as the first character indicates that the tile occurs in every other row, starting with the first (the up rows). A ’d’ indicates that the tile will be placed in the other down rows. The tile sp-or sets the horizontal spacing for the OR plane.

THE LEFT SIDE OF THE AND PLANE: Oleft-and, ul-and, leftu-and, leftd-and, ll-and

The tile ul-and is placed in the Upper Left corner of the AND plane, while the tile ll-and goes in the Lower Left corner. The rows in between contain leftu-and and leftd-and tiles, with the former going in odd numbered rows (up rows) and the latter in the even numbered rows (down rows). The tile Oleft-and controls the amount of overlap between the other 3 tiles and the core of the AND plane. In particular, the right sides of the ul-and, left-and, and ll-and tiles are lined up such that they overlap the AND plane core by the width of the tile Oleft-and.

THE TOP OF THE AND PLANE: Otop-and, ul-and, top-and

These tiles function in a manner analogous to the tiles on the left side of the AND plane, except that the tile top-and is only placed in every other column, starting with the first. Note that the tile ul-and occurs in two groups of tiles. It is included in this group since its overlap with the top of the AND plane is controlled by the tile Otop-and, even though its overlap with the left side of the plane is controlled by the tile Oleft-and in the left-and-plane group.

THE BOTTOM OF THE AND PLANE: Obot-and, ll-and, bot-and

These tiles function in a manner analogous to the tiles on the top side of the AND plane.

THE TOP OR THE OR PLANE: Otop-or, topl-or, topr-or, ur-or

These tiles function in a manner analogous to the tiles on the top side of the AND plane, except that the topl-or tile is placed in every other column starting with the first (the left columns) while topr-or is placed in the other columns.

THE BOTTOM OF THE OR PLANE: Obot-or, botl-or, botr-or, lr-or

These tiles function in a manner analogous to the tiles on the top side of the OR plane.

THE RIGHT SIDE OF THE OR PLANE: Oright-or, rightu-or, rightd-or, ur-or, lr-or

These tiles function in a manner analogous to the tiles on the left side of the and plane. Note that the rightu-or tile is placed in the up rows, while the rightd-or is placed in the down rows.

THE AREA BETWEEN PLANES: top-mid, Otop-mid, bot-mid, Obot-mid, midu, midd

Similar to the right side of the OR plane.

HORIZONTAL GROUND LINES: HGleft-and, HGl-and, HGl.-and, HGr-and, HGr.-and, HG-mid, HG-or, HGright-or

Horizontal ground lines may be inserted in the PLA. They always are placed such that there is an even (and nonzero) number of rows above and a nonzero (but odd or even) number of rows below. HGl.-and has a vertical input poly line in it, while HGl-and does not.

VERTICAL GROUND LINES: VGtop-or, VGd-or, VGd.-or, VGu-or, VGu.-or, HVG-or

These lines are placed in the OR plane. They always have an even number of OR columns to the left, and either an even or an odd number to the right. Central tiles without a dot in the name contain an extension of the minterm to the right, while tiles with the dot don’t. The tile HVG-or is placed at the intersection of a horizontal and vertical ground line.

CLOCKED INPUTS: Cul-and, Ctop-and, Cll-and, Cbot-and

If any of these tiles exist and the user has asked for clocked inputs, they will be used in preference to the tiles which do not start with the letter ’C’.

CLOCKED OUTPUTS: Cur-or, Ctopl-or, Ctopr-or, Clr-or, Cbotl-or, Cbotr-or Similar to clocked inputs.

SEE ALSO

mpla(1), mpack(1)

HISTORY

Mpla is a port of the program ’tpla’.

AUTHOR

Robert N. Mayo

BUGS

There really should be a way for template designers to specify what they want aligned with what. Currently this is fixed in the mpla code, but you can think of ways to specify this graphically in the templates instead.