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1. Introduction

The mask data filenaskdata contains the layer information of a procegsnumber of

tools consult this file, e.g. the layout-editatali(1ICD), the plot-preprocessor
preplot(1ICD), the design rule cheekdimcheck(1ICD), the layout expansion programs
makeboxl(11CD) and makegln(1ICD), and the layout to circuitxeractor space(1ICD).

The appropriate maskdata file for the process in use is automatically selected when a tool
is invoked. For this to happen, the maskdata file must be present in the process directory
"PROCESSPATH/process hame" 1 (e.g. process name = nmos) and the name of the
process must be present in the processlist BROCESSPATH/processlist”. Normally

the user is not allowed to specify his/her own maskdata Ailaew maskdata file (ne
process) must be added to the technology database by the manager of the design system
(user name isacd).

Note: When a ne release of software and/or technology base is installed, the old
technology base is destroyed !!! Therefore, before installingnarakase, the design
system manager mustveathe maskdata file (and other technology files) that are not part
of the nav release. Aftethe installation procedure, theved maskdata file(s) (and other
technology files) can be put back into the technology database.

The maskdata file contains layer specifications for thev@i process, one line per layer

The process type and some comment on the processes lggfore the first layer
specification line in the file.

For every process mask (layer) a name, a type (interconnect, symbolic, other), some
colors and fill-styles and a PG-tape generation type and sequence number are specified.
When the type of laydiayer_name is interconnect, automatically an accessory terminal
layertt with namé_layer_nameis defined.

Example : when a metal interconnect lay@n is defined the layert_nm will
automatically be defined as terminal layer for the interconnecthayer

Columns 5 through 10 specify colors and fill-styles on various types of graphics
hardware. Deices that are supported in tmeaskdata file are plotters, XWhdows
devices and ColorMask terminals (obsolet@he most important entries are those for
graphical programs that use the standardntivs color table such a&li, and the plot
programs such gxreplot, which occupy respectrely the 7/8 th column and the 9/10 th
column in themaskdata file. The use of colors by the plotter also depends on the
arrangement of pens in the plotter device. The appropriate ordering of pens must be

T PROCESSRTH is normally ICDFAT H/share/lib/process

t1 Terminals indicate and label the places where a cell may be interconnected with its surroundings. In all
areas where connections are made between different cells, not only interconnect layers but also their
accessory terminal layers must be present.
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determined experimentally by the plotter manager.
Finally, the columns 5/6 are reserved for ColorMask devices and the columns 3/4 are
used for PG-tape generation.

In the n&t section, the complete syntax description of the Mask-Data filevéa.giThe
last section gies two examples of Mask-Data files.
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2. Syntax Description of the Mask-Data

The Syntax of the mask-data file iz in the table belw. Here we use the Wh [1]
notation. Theterminal symbols (todns) are denoted by words between single quotes,
and words in italic form, and non-terminal symbols lyrds in lower caseAlternatives

are separated by a vertical pbae. alb means a or Repetition is denoted by curly
braclets, i.e. {a} stands for empty|alaalaaal... Optionality is expressed by squaeésbrack
i.e. [ab] stands for empty|a|Parentheses sesvor grouping, e.g. (ajb|c) means ac|bc.
Literals are enclosed in single quote marks. Each production begins with a a non-terminal
symbol followed by an equality-sign and a sequence of terminals and non-terminals and
terminated by a period.
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TABLE 2.1. Syntax Description of Mask Data File

mask_definition =

layer_specs
layer_spec

pg_job_nr
pg_type

process_type
process_comment
layer_comment
layer_name
layer_type

color_1
color_2
color_3
fill_1
fill_2
fill_3

fill

integer
digit

text
space
name
letter

process_type
process_comment
layer_specs.

layer_spec {layer_spec}

layer_name layer_type pg_job_nr pg_type

color_1 fill_1 color_2 fill_2
color_3 fill_3 layer_comment.
0’ ...°n".

0] 1.

name.
Xe

text.

name.

01| 2.

integer
integer
integer

fill.

fill.

fill.

01| 2.

digit { digit }.
0123 A
|'5"|'6"|'7"|'8"|'9.

" name { space name } "".
" letter { letter | digit } ™.
b |e|d]|e|f

g IR [T
|'m' o
RIKINEEES
Iy'1'Z
|'A|'B'|'C'|'D'| E | F
RARANAIIESINS
|'M N0 P Q| R
|

|

(0 = not processed)

(0 = negdive,

1 = positive)
(nmos;mos, bipolar,...

(0 = other,
1 = interconnect,
2 = gymbolic)

(ColorMask color table
(dali color table)
(plotter pen table)
(seecolor_1)
(seecolor_2)
(seecolor_3)

(0 = hollow polygons,

1 = olid,

2 = dashed)

(blank-character)

Extra comment starts on a line with '# and ends at the end of the line.
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3. Examples

In this section thexample of a mask-data file for some frequently used processes : the
TU Delft 4u nmos process (table 3.1) and the Philips 2u C5TH process (tablén3.2).
table 3.1 we see that the third layer definition has name='nm’, -tgagerl
(interconnect)dali color table entry=4 (i.e. color=blue, see column 7), and fill-style=1
(solid) (see column 8). The plotter has pen-number=4 (see column 9) and fill-style=0
(hollow) (see column 10) The abwee items are printed in bold. The strings "standard
nmos process”, "polysilicon", "diffusion”, "metal”, etc., are comments.

The ColorMask device column entries and the PG-tape entries are of less importance,
because all ColorMask devices are replaced by graphics terminalsogkstations that

use thedali color table. The PG-tape entries are scarcely used, because PG-tape
generation is only carried out if the total design is finished and must be transported to the
foundry The ftape program uses the sequence number (job number) in which order the
jobs must be processed (also glass/reticle number) by the fouNdtg: The pg-type

entry is only used if the ftape program is used with the option -dyigfos/ng masks
selection). Firsare all positte masks (jobs) generated and after that adjatiee masks

(jobs) in sequence.

TABLE 3.1. Mask-Data file (PROCES3PH/nmos/maskdata) of Delft 44 nmos process

#rcsid ="..."

"nmos" "TUDstandard single metal”

np 1 5 1 1 1 1 1 1 0 DPpolysilicon"

nd 1 1 1 2 1 2 1 2 0 diffusion"

nm 1 7 0 3 1 4 1 4 0 'metal"

ni 0O 3 1 4 1 3 0 5 0 Implant

nb 0 4 1 5 1 5 0 3 0 Dburiedcontact"
nx 0 2 1 6 1 6 0 6 0 Uundercrossing'
ng o 8 0 7 1 7 1 7 0 ylass"

nc o 6 1 7 1 0 1 8 0 tontact"

bb 2 0 1 0 O 7 0 8 0 boundingbox"
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TABLE 3.2. Mask-Data file (PROCES®WPH/c5th/maskdata) of 2u C5TH process

#resid ="...

"cmos" "TUDsingle metal devied from Philips C500"

ps 1 1 1 1 1 1 1 1 0 polysilicon"

od 1 2 1 2 1 2 1 2 0 A&ctve aea"

in 1 3 1 3 1 4 1 4 0 ietal"

nw 0 4 1 4 1 5 0 5 0 Hh-well

sn 0O 5 1 5 1 6 0 6 0 Shallovnimplant”

sp 0O 6 1 6 1 3 0 3 0 S&hallovpimplant”

con. 0 7 1 7 1 B 1 8 0 ‘'contact metal/n+areg"
copo 0 8 1 7 1 B 1 8 0 ‘'contact metal/p+ared”
cps O 9 1 7 1 B 1 8 0 ‘contact metal/poly”
cb 0O 10 1 7 1 15 1 8 0 “contaw bondpads”
bb 2 0O 1 0 O 7 0 8 0 bounding box"
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