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1. INTRODUCTION

1.1 Running Dali

Dali (the Delft Advanced Layout Interface) is an intersetiront-end to the layout
database of the Nelsis IC Design System, to be used for the creation and manipulation of
layouts of integrated circuits. It has been written in the programming language C and
runs under the Unix/Linux Operating Systeali is to be run in an X Wdow System
graphics environment.

Dali must be started in project directory See alsomkpr (1ICD). It is invoked as
follows:

dali [-A] [-C] [-f] [-0] [-h host:d#[.s#]] [=geo0] [cell_name]

The meaning of the options is:

-f With this option one may specify an alternate dali design-rule file
"dali_drc", which must reside in the current working directory (project
directory).

-0 When this option is selected, dali writes messages to an "animate” file in
some occasions when reading the ".dalirc” setup file.

-A Sets an alternat dane mask for theéixt Graphics Context.

-C With this option the use of the standard CACD colormap can be switched

off. Seealsosetcmag1ICD).

-h host:d#[.s#] With this option one may specify which display is to be used by dali.
The display is identified by a hostname ’host’ and a display nurdiier ’
separated by a colonlf this does not completely identify a unique
screen, an additional screen number '.s# has to be specified.
example: dut ent n: 0. 0".

If this option is not used, the dronment variable DISPLAis consulted
to identify the display.

=geo The window geometry ’'geo’ specifies the initial windo size and
placement according to the standard Xindldws geometry format
<width>x<height>{+-}<xoffset>{+-}<yoffset>. For example, =+0 ges
a default windav at xoffset 0, i.e. in the upper left corner of the screen.
The windav geometry =1000x800+0 s a mther big windw in the
upper left cornerand =1000x800-0+0 ges a wndow of the same size in
the upper right corner.

cell_name Namef the cell that is to be read at start-up.
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Note that some X Widow System parameters can be set via the ".Xdefaults" setup file.
This are theBorderWidth(default: 1), theFontName(default: “fixed"), and the winde
GeoMetry(default: --). Note that the windo geometry can also be specified via the
command-line. Examplef ".Xdefaults" entries:

dali.Borderwdth: 2
dal i . GeoMetry: 850x700+20+20

1.2 The Screen Layout
Dali divides the screen area of the graphics terminal into four parts, called viewports:

1. MENUviewport: thearea on the left side of the screen.
In this viewport theeommandsailable are displayed. One may select a command
by pointing at it (section 1.3). The corresponding area is highlighted until the
operation is finished or another command is select@ttain commands require
additional information to be specified during theteaition. Onthese occasions
dali can use this viewport to present alterestirom which the user has to choose.
Selection proceeds in the same way as command selection.

2. LAYER viewport: thearea on the right side of the screen.
In this viewport thdayersof the processof the current project are displayed, their
colors and fill styles (section 1.8). One may (de)select a layer by pointing at the
rectangle with the name of the layer inlit.a layer is selected (aetted) a small
box before the layer is painted yello The actve layers may be used in
subsequent editing operations.
Via the ".dalirc" setup filedisabled_layer€ommand) layers may be declared to be
non-editable. Non-editablayers can not be selected or zattd.
Via the visible menu or the ".dalirc" setup file layers may be declared to be non-
visible. Thecolor and fill style information of non-visible layers are notvamo
Non-visible layers can also not be selected.

Note that the order of the layers in the viewport depends on the setting of the
dominant/transparent drawing mode.

3. TEXTviewport: thestrip at the top of the screen area.
In this viewvport dali displays (error) messages, or asks the user to enter some
alphanumerical information such as a cell name. In the latter case dali also uses
this viewport to echo the characters that are entered viayhedrd.

Note that the rightmost part of TEXT viewport is used also by thedrdoldisplay
cursor coordinates and displacements.

4. PICTviewport: thelarge center area.
In this viewport the picture of the layout one is working on is displayed and points
can be entered if required by one of the commands.
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The different vigvports can be recognized in Figure 1.1, which is the real-life appearance
of dali.

>> dali => Cell: sram/ Exp_level:11 Project:isram on tud275563

[y =]

yank.

add_wire

del_poly

Figure 1.1. Appearance of dali with a layout being displayed

1.3 Pointing and Cursors

Dali accepts input from theelgboard of the terminal and from a mouse attached to it.
Wheneer a point has to be entered, dali displaysuasor on the screen, which can be
moved aound with the aid of thenouse Upon pushing the button of the mouse the point
is selected. In the sequel of this manual we will refer to this activippiasing

Dali uses seeral types of cursors.For most operations, e.g. command and layer
selection, a smattrosshairis used. When rectangular areas, polygons or center-lines of
wires hae  be entered, dali switches taubber-box/ rubber-linecursors after the first
point has been fixed.

On occasions where dali expects the user to specify a point in the PMjJoktieit is

often allaved to point at a command or layer instead. Thisgghe user the opportunity

to cancel the command in progress by selecting the same command again or another
command, or to (de)select the layers on which the command will operate. Examples are
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theadd_boxandadd_wirecommands.

Dali provides a tracker which displays coordinate information of the cursor in the
rightmost part of the TEXT vigport as the cursor is med aound in the PICT vieport.

For rubberbox / rubber-line cursors the tracker displays the current cursor position as
well as the displacement from the start(last end) pafir the settings menu the tramk
mode can be set "auto”, "on" or "off" with theacker command. Thelefault tracler

mode ("off") can also be changed via the ".dalirc" setup file'auto"” mode the traek
information is only visible if a start point is specified and the cursor is switched to+ubber
box / rubber-line cursor.

1.4 Cell Editing

Dali must be started in rojectdirectory It then interacts with the layout database of
this project to allv the designer to create or modify layatlls These cells are the
entities on which dali operates; yhere retrized / dored as a whole from / into the
database.

While operating on a cell, all modifications are performed on g wbyjch dali maintains
internally in itsprivate workspace Existing cells can beead from the database into this
workspace with theead_cellcommand. Changdbat hae been made on thearkspace
copy are effectuated only when the cell ugitten explicitly to the database with the
write_cellcommand. Thuspne should tak care tosavethe workspace cogpwhenerer a
considerable amount of valuable changes has been madeTioeitworkspace can be
erasedwith theerase_allcommand. Thisvill not affect an original or previously ged
cell description that is already present in the database.

Cells may be created from scratch or by modifying cells that were already present in the
database. lthe former case the newly created cell can be stored in the database under a
nev name. Inthe latter case the cell can either be stored under its present name, thereby
overwriting the old cell description, or it can be stored underva meme. Theras a

setup optionuse_new_namevheneer this option is actiated the n& name is used in

place of the old name for the edited cell in the workspace aftavritee cellcommand.

In the sequel of this manual we will use the term "edited cell" to refer to the piece of
design that is present in thevatie workspace of dali, irrespeadi d its origin.

A layout cell consists of three types of data:
« primitive mask geometrigsepresentation data).
« terminals(interface data).
« instancesreferences to component cells (hierarchical data).

Dali provides support for the manipulation of all three types of dataeach type a set
of commands iswailable in a separate menu. In the following three sections we describe
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dali’'s capabilities in handling these types of data.

1.5 (Non-) Orthogonal Mask Geometries

The primitve mask geometries of the edited cell can be manipulated by adding / deleting
boxesor polygonsor by addingwires for the selected layer(s). As opposed toesa

other layout editors, manipulation of the priwdimask geometries with dali isot
element-based. Instead, cut-and-pastetechnique is supported. This implies, for
instance, that a rectangular mask geometry that was once added as a box deestmot ha
be deleted as a whole; parts of it can simply bewsay.a

By means ofbuffer operations, chunks of mask geometries can beethor copied.
Deleted geometries areved in the huffer, dlowing the designer to undo the delete
operation byputting (adding) the bffer at the same spot, onovethe geometries by
putting the bffer somewhere else. Theauffer can also be filled xplicitly, without
deleting geometries, thereby providing@yfacility. Care should hwever be aken, as
only onegeometry buffer is\ailable; wheneer it is filled, the old contents are destroyed.

Dali supports orthogonal (Manhattan) and 45 degree geometries ©hé&/ box (or
rectangle) is the most frequently used type of geomd&oxes can be added / deleted
with the help of a rubber-box cursofhe corner points are automatically rounded to the
lambda gridor a multi-lambdanap grid if active (section 1.10).

Polygons having edges at 45gdee angles can be added / deleted with the help of a
rubberline cursor to specify the contour of the polygon. Dali can handle self-intersecting
polygons. Cornempoints may be entered on grid points and half grid poiiifs
intersection points of 45 dece edges may wmooccur at quarter grid points, dali
internally maintains a higher precision than w@bdagrid presented to the usermhis
capability is offered to alle the user to create wires containing 45 degree parts with a
width that only slightly deviates from the width of the orthogonal partse snap grid
does not apply to polygon editing.

A wire facility is included to permit caenient specification of interconnection patterns.
After a width has been fixed, the ceriae of the wire can be entered with the help of a
rubberline cursor Both orthogonal wires and wires containing 45 degree parts can be
entered this &y. The centetine is automatically fixed on thembda gridor a multi-
lambdasnap grid if active (section 1.10). If the snap grid is agtianly even widths are
permitted.

As dali is capable of handling Manhattan and 4grele geometries onlpne should taé

care when reading cell descriptions from the database thatbhan generated by other
programs and contain arbitrary geometries (polygons with nongieeedges, circles).
Dali checks all layout elements when reading from the database. All edges aredcheck
to be proper orthogonal or 45 degree edgé#eneer a dheck fails the element is
skipped and a warning is generated.

The Nelsis IC Design System



Dali User’s Manual 6

1.6 Terminals

A terminal is a named box, which may be array&e&minals play an important role in

the layout verification strategy of the Nelsis IC Design Syst&éhe terminals of a cell
specify at which points the cell may be connected to its surroundings upon instantiation
(section 1.7). New: Nw it is also possible to add point terminals (width and height = 0).

Dali offers commands to add or delete terminals. When the terminals in a specified area
are deleteddel_areg, they are saed in a erminal buffer (to be distinguished from the
geometry bffer), which can be placed aig at a later timeput_bufcommand). Note

that the terminal fer is overwritten after each successfdel areaor yank area
operation.

Other commands alwterminals to banovedor arrayed These commands operate on
the terminal, which is selected with the cursAs an example of a higher el assembly
function, dali has the ability to generate terminals "on top of" the terminals of tre cell’
instances, thereby making these spalable for interconnection at the next higher
hierarchical lgel. Thisis possible with the lift terminaldiff_tms) command.

On \arious occasions one has to identify the terminal on which a command should
operate 4rray_term, del_terngtc.). Aterminal can be selected by just pointing at it in

the PICT vievport. Incase the terminal has been arrayed, one can identify it by pointing
at one of its occurrencesf the point is ambiguous because it identifies more than one
terminal, dali asks for a further specification by presenting a sub-menu with the names of
the terminals that were identified by the specified point. In this case, one of the names
has to be selected from the sub-mefihe name of the selected terminal is reported in
the TEXT viewport.

1.7 TheCell Hierarchy

1.7.1 Instanceand Instance Manipulation

Dali supports hierarchical design, meaning that cells can be constructed using other
(smaller) cells as their components. The definition of these component cells must be
present in the database beforeytb@n beinstantiatedin the edited cell.An instancels a
referenceto a component cell, accompanied by a geometrical transformation (translation
and orientation) and repetition informatioali offers commands to add or delete
instances to / from the edited cell, thereby changing its hierarchical composition.
Normally this ardocal cells, but these may also be instances of cells tivat fnaviously
beenimportedfrom other projects. See alsapcell(1ICD).

The translation and orientation of the instances in the edited cell can be manipulated by
move rotateandmirror commands.Arrays of instances can be created / manipulated by
commands that aWe the user to specify repetition numbers and distanddsese
instance manipulation commands operate on the instance, which is selected with the
cursor.
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Dali assumes the component cells to be fixed; it does natv @fle definition of a
component cell to be changed framithin the edited cell. Only the transformation and
repetition information of the reference can be manipulaf®bene&er changes hee © be
made to the component cell itself, its definition must be edited separately.

By default, dali displays only the bounding box of an instance, with the name of the
instance and the name of the component cell displayed invee left corner Note that

the name of the cell is displayed between ’(...)" and that the instance name is displayed
above the cell name. This instance name is a dot ', if no instance nameeistgithis

cell occurrence. Use the name instancan{e_ingt command to gie this instances a
instance name.Set ask_inst(in the settings menu) to do it directly by thdd_inst
command. Incase of an array of instances, dali shows the boundingsboixall the
occurrences, with the name of the instance and the name of the component cell in the (0,
0) occurrence, together with the ¥ym] array dimensions. When a command for the
manipulation of the translation or orientation of an instancex@asuéed on an array of
instances, this will affect all individual occurrences. Dali handles the array as one entity.

1.7.2 Selectioof Instances

On \arious occasions one has to identify the instance on which a command should
operate fame_inst, del_inst, indiv_exp, lift_ {nsAn instance can be selected by just
pointing at a position within its bounding box (repetitions included) in the PICT
viewport. If the point is ambiguous because it lies inside the bounding box of more than
one instance, dali asks for a further specification by presenting a sub-menu with the
names of the component cells of these instanitethis case, one of the names has to be
selected from the sub-menu. The name of the component cell of the selected instance
(and its instance name) is reported in the TEXTvpirt. If this is the correct one, then

this cell must be selected again, else another cell must be selected.

1.7.3 Expansioof Instances

Dali offers commands that enable the user toeria& contents of the instance(s) visible

up to a certairxpansion leel, ether by setting global expansion lgel for all instances

or by setting the kel on anindividual basis {(ndiv_expcommand). Thelefault situation,
where only the bounding box of an instance is displayed, is callddLlef an instance

is expandedto level 2, the primitve mask geometries of the component cell are
displayed, together with bounding boxes for the instances that are in turn part of this
component cell. As the expansiowékis further increased, say tovkt n, dali displays

the mask geometries of cells from deepeelein the hierarciy up to levd n. Dali
always displays the bounding boxes of the instances of #ekdecells in the edited cell
(edited cell = root: el 1), as these instances are the objects that can be manipulated.
Dali also displays the bounding boxes of thegle+1 cells, which are still ux@osed.

Note that dali reads cellse@d_cellcommand) normally at W&l 1, but it is possible to
specify another default expansionde(see settings menu or ".dalirc" setup file section).

It should be emphasized that the expansion facility is provided only for display purposes:
the contents of the instances does not really become part of the edited cell (in the sense of
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primitive mask geometries).Only the reference to the component cell is part of the
edited cell.

1.7.4 Hiearchical Consistency

Care must be ta when a cell has been edited, as other cells higher up in the hierarch
may hae © be @ited too. That is, the correctness of cells containing the edited cell may
be afected by changes in the edited cell, such as a change of its bounding box (see also
the commandipd_bboxn theinst_ menlt Seealsoinstcell (1ICD).

1.8 Layers

The layers or "colors" that argaable for the construction of primite mask geometries
and terminals are determined by tphecessthe user is using.For each project a
corresponding process has been specifiedngpe(11CD).

At startup, dali retriees the layer information from the project\@ronment. Fronthis
information it learns e.g. which layers to use (names), which colors and fill styles to use
for their representation, andwdhese colors should mix whenveel layers are put on

top of each other (using dominant or transparent drawing mode). From this information
dali also learns which layers are the interconnection layers, to be used for teri@gels.
also geproc (1ICD) and maskdata(4ICD). In this way, dali can be used for §n
technology provided that a proper layer description is present. Note that the colors and
fill styles can be changed via the ".dalirc" setup fiddso the dominant drawing order

and mode can be choosen. Note that tiwe settingssub-menu of dali can also change
this setup.

The layers are displayed in the LAYER wigort. Theirnames are alays shovn. And
also the colors and fill styles of visible layers amgagt shavn. Theorder of the layers
(bottom to top) depends on the dominant/transparent drawing mode sel&abieenthat
“black” layers are alays (most) dominant, and that black colored layers arerdra
against a white background. In the LAYER wigort area the user can select (zté)
the layers that must beviolved in certain operations (eadd_box, add_wa, add_termn)
by toggling the corresponding rectangl@ggling puts the yell lamp (a small box
before the layer name) "on" or "off".

Via the ".dalirc" setup file (section 1.12) layers may be declared nomeditable Non-
editable layers can not be selected for manipulation of mask geometries or terminals.

At startup, dali assigns colors to the bitplanes of the graphics termiihake are not

only layer colors and their mixtureqttalso colors for grid, menu, text, et€or graphics
terminals haing only a small number of bitplanes (less than 8), dali has t@ maddss
optimal color assignment, implying that screen updates are sometimes handled less
efficiently. Note that the prograsetcmag1ICD) tries to install a CACD colormap, such

that transparent mode shows nice mixture colors. If only a read-only colormap is
available, this color mixture may be wrong. In that case it is better to use the dominant
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drawing mode and to select nice fill styles (or stipples).

Note that if the process contains mdayers, maybe not all layers are wino You can
resize (enlarge) the dali screen to the bottom tavshore layers.You can also click on
"next" or "prev" at the top of this viewport to see other layers.

1.9 Panning and Zooming

Dali offers \arious commands to control which part of the edited cell is displayed in the
PICT viewport, i.e. thevindowon the layout.When a cell is read in from the database, it
is fit in the vievport, together with a small n@n. Zooming-in (zoon) and -out
(dezoom as well as panningdente) can be done with the mouse and cursor: simply
point at a n& area or n& centerpoint. This"area" zooming mode is default casat b
can be changed (see settings menu or ".dalirc" setup file section) to "point"eof’ "fix
mode. Othecommands alle the user to go back to the previous wiwdgpreV) or to the
window that comprises the complete layouitb¢X. This "window'-manipulation
commands hae ’[...] around them, to distinguish them from other menu commands.

1.10 TheGrid

Dali is agrid based editor; all coordinatesxéept for polygons) are rounded to ipée
coordinates on thambdagrid. Absolutecoordinate values can be reted by means of
thex,y,maskeommand. Thieommand displays also the layer stack on that point.

Dali provides tvo usercontrolled grids: alisplay gridand asnap grid The display grid

is used for display purposes onbs a eference of scale for the designéwith the
disp_grid command in thesettingsmenu the display grid can be switched on dr of
(visible command, default "on"), and a grid spacing can be selectglctity. The
display grid can also be set #uto-adjust(default "on"), then dali will select an
appropriate grid spacing based on the size of the PICT viewport in terms of lambda’
(size of the windav). Notethat if auto-adjustis "on", the user cahselect ay other grid
spacing alue. Theagrid-points are avays positioned at coordinates that are ‘'modulo grid
spacing’ \alues. Bydefault, the possible grid spacing values are 1, 2, 4, 8, 10, 20, 50,
100, 1000 and 10000 lambdahe set of possible grid spacing values can be redefined
via the ".dalirc" setup file (section 1.12).

The snap grid is used to round coordinates entered by the designer to a multi-lambda grid.
The snap grid points to which rounding is performed are displayed as small plus-signs.
Note that snapping (rounding to snap grid) is only performed as the snap grid is set
active no matter of the snap grid is displayed or n@ith thesnap_gridcommand in the
settingsmenu the snap grid can be switched on é1(\asible command, default "@f).

The snap grid spacing can be selected explicitly and an offée¢tcommand) for the

snap grid with respect to the origin can be specified inteectiBy default, the snap
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grid spacing is 1 lambda and thefset is (0, 0). By default, the possible snap grid
spacing values are 1, 2, 4, 8, 10, 20, 50, 100, 1000 and 10000 |lantiteiset of possible
shap grid spacing values can be redefined via the ".dalirc" setup file (section 1.12).

Note that the display of both grids is controlled by grel command, and that the
display grid and/or snap grid are only visible ifythaee setvisible Note that besides
these grids dali alays displays the axes of its coordinate system (if possible).

1.11 Design Rule Checking

Dali offers facilities to perform on-line design-rule checlsrst of all, dali has been
interfaced to thedimcheck(1ICD) package, to perform complete (multi-layer) checks
(DRC_menu Whena dheck has to be performed, dali writes the edited cell from its
private workspace to a scratch cell in the database. The dimcheck package performs the
actual check on this scratch cell, and dali reésethe results and remes the scratch

cell. It must be noted that by defaulthgerarchical check is performed. That is, the
primitives of the edited cell are checked as well as the interaction with and among the
instances, but not the complete component cells. This isvadHy runningexp (11CD)

with the "-h" option before running dimchecKhe default hierarchical expansion mode
can be werruled from the ".dalirc" setup file (section 1.12), tovdna Inear or flat
expansion performed for a complete check. Dali offekersé commands that can help

the user in localizing / displaying the errors that were found (See also chapter 7:
DRC_menu).

The second checlagility (checkcommand in théox_menyis a fast integrated design-
rule checkr, performing single-layerchecks: it checks only for design-rule violations
caused by mask geometries of the same layer (compaaetdcheck(1ICD)). The
checks are performed only for the area that is specified by the Aerisible layout
geometries (i.e. primite mask geometries, terminals, expansion information and sub-
terminals) within this area are checkWhat You See Is What You GheErrors that are
found are displayed automatically.

The integrated checker tries to retgets design-rules from a fildali_drc (41CD) that

must be present in the process directory of the current process in the standard process
library. This file specifies for each layer (field 1) the minimal width (2), the minimal g

(3) for a pair of edges that are both longer than a critical length (5) and the miapnal g

(4) if one of the edges is shorter than or equal to this lengthf(B)is file is not present

for the current process a message will be generated.

1.12 The.dalirc Setup File

Dali provides the user with the capability to specify setup data cetwte statements at
startup time.To that end dali tries to read commands from a setuplfilist looks for a
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file named ".dalirc" in the current working directory the file does not exist or cannot
be opened for reading, dali looks for a file named ".dalirc" in thesukame directory

If that file does not exist or cannot be opened for reading eihlefinally tries for a file
named "dalirc" in the process directoy a stup file is found present and readable, dali
executes the commands found in the file.

The commands that can be specified in the setup file are divided mydups. One

group is for specifying setup data, such as the possible snap grid spacing values, the other
group contains editing commands that are tomewed by dali, and can be used for
purposes of animation.

The syntax and semantics for these commandwés gelow. A complete command or
statement consists of a single line and starts with a (liteeglvded followed by a
number of aguments. Otheliterals are delimited by ™ and ™.Arguments delimited

by '<’ and '>’ are obligtory (not literal, their value has to be filled in)g@aments
delimited by [ and ']’ are optional, arguments separated by a '/’ means a choice of either
one of them. ... means a variable number of arguments.

1.12.1 Specifyin@etup Data

- default _expan[sion] <level >
Set default expansionvd for theread cellcommand. “lue must lay between 1 to
9. If"no" is specified, then there isnalys asked for a lel.

- di sabl ed_layers [<vl> <v2> .... <vn>]
vl,v2, ..., vn are the names of the layers that are declared to be non-editable. If no
layers are specified, then all layers are editable. By default all layers ofvéme gi
process can be edited.

« display_grid_values <vl1> <v2> .... <vn>
v1,v2,...,vn are the possible values that will be displayed in the display-grid menu.
If not specified, a set of default values will be displayed.

« display_grid_w dth <awWdt h>
The program initializes the display grid spacingaif dt h (>= 1). This command
implies the disabling of the automatic grid adjustment (see section 1.10).

« dom nant ["on"/"off"]
The drawing mode can be set to dominant ("on") or transparefiy),(\@hich is the
default mode. No second argument implies "on". In transparent mode mix colors are
produced if layers are staak on top of each othetn dominant mode one layer may
hide another layer underneath.

« drawi ng_order [<vl> <v2> .... <vn>]
This command specifies the diiag order for the layers in case the dominant mode
was ®t. v1,v2, ...,vn are the names of the layers. The order is such/tha the
'top’ layer, and hence is drawn las new dawing_order command specifies axne
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drawing order If no layers are specified, then the default situation is used.

-« drc_options [<options>]
Set command-line options for the dimcheck program.

« exp_options [<options>]
Set command-line options for the exp program (seefdlad _expansi on).

«fill _style <layer> <style#>["+"/"-"<shift>]
Set fill stylestyl e# for certain layer The following fill styles can be defined:
O=hashed, 1=solid, 2=hollp 3-5=12.5,25,50% hashed+outline, 6-8=12.5,25,50%
hashed (no outline)Note that fill styles 0 and 6 are identical. By the hashed fill
styles it is possible to specifyshi ft in the range 1 to 7 (fill lines are shifted that
number of piels). Fill style numbers 10-18 are for cross(=10) and stipplel to
stipple8. Usestyle numbers 20-28 to get also an outline.

. flat _expansion ["on"/"of f"]
The expansion mode for thio_checkcommand in the DRC_menu can be set to
linear / flat expansion ("on") or to hierarchicapansion ("off"), which is the datilt
mode. Nosecond argument implies "on".

« hashed ["on"/"of f"]
Set the drawing mode for the layers of instances to hashed fill stiylesecond
argument implies "on".

« i mage[ nane] [ <i mage_nane>]
Define or undefine the instance name for the Sea-of-Gates irkag¢his instance
no bounding boxes, no instance names, no terminal names are displayegel @n le
the terminals of the image are displayed in hashed style.

« i magenode ["on"/"off"]
If there is an image grid and image mode is "on", instances durivg moadd
commands are automatic snapped to this image grid.

«init_w ndow <x|l > <yb> <dx>
Specifies that this initial windo must be used after reading a cell or after the
erase_allcommand. Thevaues must be specified in quarter lambda design units.
Values <xI> and <yb> specify theuerleft bottom and <dx> the delta (windasize)
in the x-direction (must be >= 40).

« | oad <savefile>
Load this dali <seefile> (see the dal{ | oad] and [ save] commands in the
settingsmenu) and redwa the picture. One can change the colors, fill styles,
dominant order and visibility of the layers with this command and also change other
menu settings.

« maxdraw <val ue>
Specifies the maximum number of cell instance repetitions which may be drawn for
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the Sea-of-Gates image. Default value is 120.

» no_grid_adj ust
This command disables the automatic adjustment of the display grid to the size of the
window (see section 1.10).

« set_col ornr <col ornr> <col or>
With this command other colors can be assigned to the internal dali colortable.
However, colornumbers 0 to 7 can not be changed by the tisgrare already in use
(colors: black, red, green, yelp blue, magenta, yan and white). Only
colornumbers 8 to 15 can be assigned & nel or (X Windows colorname or
#RGB-walue). Thiscommand must be at the beginning of the ".dalirc" file.
See also theet _nmaskcol or nr command.

« set _maskcol ornr <mask> <col ornr>
With this command other colors (seet _col or nr) can be assigned to the masks
(layers) of the process in use. Thigsewules the specifications in the process
maskdatafile. Notethat the colornumbers 0 and 15 are in use by the contact hole
layers (which are displayed dominant) and that colornumber 15 is default assigned the
color 'grey’. Thiscommand must be at the beginning of the ".dalirc" file.

«snap_grid of fset <x_offset> <y offset>
The initial ofset of the snap grid with respect to the origin is defined with this
command. Defult snap grid offset is (0, 0). This command implieswiséle and
activesetting (see section 1.10).

« snap_grid_values [vl] [v2] .... [vn]
vl, v2, ..., vn are the possible snap grid values that will be displayed in the snap-
grid menu. If not specified, a set of default values will be displayéditial
grid_value isv 1.

« snap_grid w dth <aWdth>
The program initializes the snap grid spacin@W dt h (>= 1). Default value is 1
lambda. Thiommand implies theisibleandactivesetting (see section 1.10).

« stipple<nr> <w dt h>x<hei ght> { <bits>... }
Use this bitmap <bits> for stipple<nr> 1 to §he <width> and <height> of the
bitmap must be <= 8. The <bits> must be ixdxdecimal notation (i.e. Ox2f)lUse
thebitmapeditor program to makhtmaps.

« tracker [<npde>]
Set tracker mode to "auto”, "on" or fo{seesettingsmenu). Nosecond aggument
implies "on".

« use_new nane ["on"/"of f"]
Set the usage of the new_name in place of old_name aftamriteecell command.
No second argument implies "on".
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vi a[ nane] [ <vi a_nane>]

Define or undefine the first three characters of the instance names for the Sea-of-
Gates via cells. Note that this instances are displayed without instance names and
terminal names to makhem more clear.

wire_extension ["on"/"of f"]
Switch wire extension on or fof No second argument implies "on". See the
ADD_WIRE command in the BOX_MENU (section 4.13).

W re wdth <aWdt h>

The program initializes the wire-width &N dt h (>= 1). If the wire-width is not set
from the setup file, dali will ask for a wire-width the first time &lael_wirecommand
is invoked.

wire width values <vl> <v2> .... <vn>
vl,v2, ....,vn are the values that will be displayed in the wire-width me@iven
values must be >= 1. If not specified, a set of default values will be displayed.

zoom node <node>
The zooming mode for the menu commaddgoomandzoomcan be set to "area”,
"fixed" or "point" (seesettingsmenu).

1.12.2 Layouiditing Commands / Animation

add_val <val ue>
Add integerval ue to internal value.

append <x| > <xr> <yb> <yt>
Append a rectangle with the specified coordinates to the layout in the selected layers.

beep [ <vol une>]
Ring a bell. Thesol une percentage can be +/-100 (default: 0).

center <cx> <cy>

The nev window is centered on dx, cy), wherecx andcy are relatre © the
contents of the dali arkspace: (0.0, 0.0) is the lower left corner of the dalikspace
and (1.0, 1.0) is the upper right corner of the dali workspace.

del ete <x|> <xr> <yb> <yt>
Delete the layout of the selected layers found in the specified coordinate area.

expand <l evel >

The hierarchical expansionvig is set tol evel (>= 1 and <= 100). The edited cell
is expanded with thisevel .

grid ["on"/"of f"]

Turn the grid "on" or "off".
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. goto <nane>
Jump to the position in the setup file that is labelede. If name can not be found
in the setup file, then remainder of the ".dalirc" file is skipped.

«if_val <val ue> <nane>
If value is equal tval ue goto position in the setup file labeledne.

« i fnot_val <val ue> <nane>
If value is not equal tgal ue goto position in the setup file labeledne.

. | abel <nanme>
Position in the setup file to which can be jumped througbtao command.

« | ayer <layer> ["on"/"off"]
The layer ayer is either selected ("on") or de-selected f{(")obér toggled (no second
argument) for editing. Note thdi sabl ed_| ayer s are alays "off".

s print [<sonmeText >]
PrintsonmeText in the TEXT viewport oer ase the TEXT viewport.

« quit
Exit immediately the dali program.

- read <cell name>
Read the specified cell into the dali workspace (with default expans&h le

« redraw
Redrav the dali display Works only after changing 'visible’ or '"dominant’ mode.

. set _val <val ue>
Set internal @lue to intgerval ue, which is used by thef val orifnot val
command.

+ sl eep <nunsec>
Wait nunsec seconds before continuing with the next command.

«visible <layer> ["on"/"of f"]
The layerl ayer is either displayed ("on") or not displayed ("off") or toggled (no
second argument) for displayNote thatl ayer can also be a name é&Kbboxes,
"disp_grid', "instancey, "sub_term$ "terminals, etc. (seesisiblemenu).

« wdw_bbx
Redrav the dali display with the full contents of the dali workspace iwvie

+ zoom <cx> <cy> <fraction>
The size of the we window on the dali workspace is equal to act i on times the
size of the contents of the dalovkspace, and is centered ax(cy), wherecx and
cy are relatre o the contents of the dali workspace: (0.0, 0.0) is the lower left corner
of the dali workspace and (1.0, 1.0) is the upper right corner of the dali workspace.
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2. THE MENU STRUCTURE

2.1 The Command Classes
The dali commands can be divided intwesal classes.

+ Basic editing commands to makhanges to the edited cell. This class can biglek
into three sub-classes.

1. Commands$o handle the primitie mask geometries (representation data).
2. Commandso add, delete or manipulate terminals (interface data).

3. Commandsto add or delete instances or to change their parameters
(hierarchical data).

- Database interaction / workspace commands whickvahe user to read cells from
the database into the yaie workspace of dali, store them again into the database
when he thinks he has made some valuable changes, and a command to erase the
workspace.

« Additional support commands which allahe user to change his windoset the
visibility of some sort of objects or to put a grigenthe design.

« Commands to check if the layout that has been generated obeys the design-rules
posed upon them.

2.2 TheMain Menu

Dali has a hierarchical menu structure, based on the command classes recognized abo
Upon starting, thenainmenu is shan on the screen, from which the user may select one
of the sub-meng’(command clusters). Upon doing so, the set of commands belonging to
the cluster is shown, and the user may select one of tiiambottom command in each
sub-menu allows the user to return to the main mdine sub-meng and commands in

the main menu are:

+ quit
With this command one can quit from the editafter a confirmation has beervgn
the edit session is terminate@he contents of the workspace wibht be s&ed on this
occasion. Ifa valuable layout description is present in the workspace, it should be
saved explicitly in the database by means of tweite cell command, before
terminating the edit session.

. visible
In this sub-menu the user can set layers as well as other graphical information visible
/ not-visible on the screen. This menu is explained in more detail in chapter 10.
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- DB_menu
Commands to interact with tliata manger (database). Alscommands toxgand
the instance(s) for displayas well as commands to erase therlsspace. The
commands in this menu are explained in more detail in chapter 3.

« box_menu
Commands to manipulate tpemitive mask gometriesof the cell being editedThis
includes the manipulation of polygons containing 45 degree edgfést, bperations,
wire editing and a fast integrated design-rule checker performing single-layer checks.
The commands in this menu are explained in more detail in chapter 4.

+ term_menu
Commands to manipulate therminals including the manipulation of a terminal
buffer as well as the possibility to "lift" terminals of instances. The commands in this
menu are explained in more detail in chapter 5.

« inst_menu
Commands to manipulatestancesincluding the manipulation of arrays of instances
and the possibility to add instances of cells thaehaeviously been imported from
other projects. The commands in this menu are explained in more detail in chapter 6.

« DRC_menu
Contains the commands to design-rule beckingand to shar the results on the
screen. Dalcontacts th&limcheck11CD) package to perform the actual chedke
commands in this menu are explained in more detail in chapter 7.

+ info_menu
In this sub-menu somaformationcommands areaghered. Br instance, commands
to get information about the aati ell and the process which is used. The commands
in this menu are explained in more detail in chapter 8.

+ settings
This sub-menu contains the commands for settadgworking modes.For instance,
commands to control the display grid and snap grid and to set thertraokie. The
commands in this menu are explained in more detail in chapter 9.

Some of the support commands appear in more than one sub-menu. In particular the
window operations as well as tlggid andx,y,mask€ommand are present inveeal sub-
menus for corvenience’ sak. Nev: Theannotate sub-menu (see chapter 11).

2.3 Command Selection / Operation

Whenerer a command is selected the corresponding area is highlighted and remains
highlighted until the operation has been finished or another command has been selected.
Certain commands aself-repeatingwhen theg finish the are automatically re-selected.
These menu items remain highlighted, until another command is selected. Thus you can

The Nelsis IC Design System



Dali User’s Manual 18

apply these commands repeatedly without explicit re-selection. Examples aaothe
x,y,maskendadd_boxcommands.

Certain commands require additional information to be specified during Xeeirtien.

For instance, coordinates, names, terminals, instances or modes of operatiovenay ha
be specified. When alphanumerical information has to be entered dali prompts for this in
the TEXT vievport. The'Return’, 'Enter’ or 'Esc’ ley finishes the &yboard input.

The 'Delete’ or 'BackSpace’dy an be used to correct typing mistakes.

When the user has to select an item from a set of alwenatli may present a menu for

this in the MENU vigvport, from which the user has to neala doice. When
coordinates hze o be pecified in the PICT vigport, it is often allowed to point at a
command or layer instead. As we already mentioned in section 1.3, sstgg user

the opportunity to cancel the command in progress by selecting another command, or to
(de)select the layers on which the command will operate.

2.3.1 Keyboard Commands
The following commands can be aeted with leyboard leys:

Key: Function:
0,1,.9 gpand cell with this beel (0 = maximum)
e expand cell with default el

E individual expansion

N new alit session (erase window)
R read (edit) another cell

U reread (update) current cell
W write (save) the current cell
b [Home] boundindox window

c [Select] centewindow at aursor position
d hashed drawing style on/off

D dominant drawing style on/off
g orid(s) on/off

h [«] (H) panleft

) pandown

k [1] (K) panup

I [-] (L) panright

n no confirmation to an asked question

i (+/=)  zoomin at cursor position (current window)
o] ) zoomout at cursor position (current window)
p [Prev] previous window
q

r

S

t

——

quit (exit) the program
[Next] ("L)redraw screen
visible sub-terminals on/off
tracker (cursor position display) on/off
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Esc

visible setup menu

give coordinate (in lambda) to center window
yes confirmation to an asked question
escap&om current menu or enter string
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3. TheDB_MENU

This menu contains the following commands to interact with the data manager (database),
as well as some related commands:

1.

RETURN:Return to the main menu.

After selection of this command the DB_menu will be left andhtag menu will
be shown again.

READ_CELL:Read a cell from the database.

Dali presents the list of local cells from which one cell can be selebtetk that

only the local cells are presented and not also the alias names of imported remote
cells. Ifthis is a long list only part of it is presented at a time, -@nel, -next-
and-keyboard- menu items are included to alldhe user to mee back and forth
through the list. The -keyboard- menu item can be used tovgiinteractvely the
cell_name, but it can also be used to search for a cell_nagmiog with certain
character(s) (and it sets awnéist position). Or a cell_name containing certain
character(s). Inthe latter case, the asterisk '*' wildcard must be usédr
example, the following searches are valid: "a*4" (cell_name must start with "a" and
end with "4"), "a*4*" (cell_name must start with "a" and contain "4"), "*14"
(cell_name must end with "14"), "*14*" (cell_name must contain "14"), "via" or
"via*" (cell_name must start with "via")A cancel possibility is included as the
last menu item. Upon selection of a cell dali asks for a confirmation if there is
already a cell present in theovkspace. Ifconfirmed, the workspace is cleared.
The layout data of the selected cell is loaded into thkspace and the picture
appears. Thebjects that were present in the geometry and termuné& rowill

still exist after the xeecution of this command.

WRITE_CELL:Write a cell to the database.

With this command all the information pertaining to the edited cell that is present
in the workspace, can be stored in the datab@se has the option tovg the cell

a nrew nrame or to store it with its present name if it already has @éneancel
possibility is included as the bottom sub-menu item. Note thaelynamemode

the cell CREATE-mode is used, otherwise the cell BPB-mode. Ifthe edited

cell is stored under a wename while it already has one, then the old name will
still be related to the workspace goghat remains after therite_cell command

has finished. This permits a quiskveof an intermediate result under afelient
name. Havever, if the new modesetting (in settings menu) or tlise_new_name
command (".dalirc" setup file) is actted, then the ve name is used instead of the
old name for the edited cell. If the edited cell has been built from scratch and has
not been szed before, i.e. no name is yet related to therkgpace cop then the

nev name will be related to the workspace g@fter thewrite_cellcommand has
finished.
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If a design rule check has been performed with tle check command
(DRC_menu) on the cell that is beingyad, the results of this check are present in
the file "chk_mod.ck" in the project directorWrite _cellchanges the name of this

file to "cell_name.ck", where cell nhame stands for the name of the cell that is
written to the database. This file can then be used during a next session with the
same cell (see also chapter 7 on the DRC_menu).

4. ERASE_ALL:Erase the workspace.

After a confirmation has beenvgn, the workspace is cleared. The geometry and
terminal buffer will remain intact.

5. INDIV_EXP:Expand an individual instance.

Upon the selection of this command one first has to identify the instanceaote w

to expand. Thiscan be done by just pointing at a position within the bounding box

of the instance (repetitions included). See also section 1Af@&r a unique
instance has been identified a sub-menu appears from which one may choose the
level of the epansion. Thecurrent leel of the selected instance is initially
highlighted. Ifthe selected ie&l is the same as the currenvég the command is
canceled. Otherwisehe selected instance is (uxpanded to the selectedvéd

Thus, if the lgel is increased, additional detail will be shown on the screen for this
instance. Ithe level is decreased, the instance will be erased and drawn again with
less detail in it.

6. ALL_EXP:Expand all instances.

Upon the selection of this command a sub-menu appears from which one may
choose the lel of the expansion. Thecurrent global expansionvd is initially
highlighted. Notethat this current Ml can be the b, which is set with the
expandcommand from the ".dalirc" setup file. If the selectadlés the same as
the current leel, the command is canceled. Otherwise, all instances are
(un)expanded to the selectedvée Thatis, if the level has to be increased for a
certain instance because thewnglobal level is larger than its current Vel,
additional detail will be shown on the screen for this instariteéhe level is
decreased, the instance will be erased and drawn again with less detaaneit.
that level 10 can be ap selected lgel in the range 10 to 99. The maximum
possible lgel (= 100) can directly be chosen with theaximuncommand. Afast,

with the keyboardcommand can interagly every level be chosen in the range 1

to 100.
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4. TheBOX_MENU

This menu contains the commands for the manipulation of the pemiisk geometries.

1.

RETURN:Return to the main menu.

After selection of this command the box_menu will be left and the main menu will
be shown again.

GRID:Toggle grids.

Via this command the display grid and the snap grid can be displayed according to
the settings as controlled via thigsp_grid and snap_grid commands (settings
menu). Agrid is displayed only if it has been switched on. By subsequently
selecting theyrid command the display of the grids is alternately turned on dnd of
toggle grids. If the display of the grids is turned on, the display grid spacing is
reported in the TEXT viewport.

BBOX: Set the windw to the bounding box of the edited cell.

The nev window is the smallest winde in which the bounding box of the design,
together with a small margin, fits.

PREV Set the windw to the previous winde.
The nev window is the windav that was displayed just before the current one.
CENTER:Set the windw with a nev center but at the same scale.

By fixing one point in the PICT weport, the nes center of the winde is
specified. Thepicture is redrawn at the same scalé with the specified point as
the nev center Thus, using the&entercommand one capan with variable step
and direction. This command is self-repeating.

ZOOM: Zoom in with the help of a rubber-box cursor.

By fixing two points with the help of a rubber-box cursor avhemaller, window
can be specified. The wewindow is the smallest winde of a given ratio, in
which the specified part of the design fits. This command is self-repeating.

DEZOOM:Fit the current winde in the cursor area.

An area has to be specified with the help of a rubb&rcursor The windav is

then set in such aay, that the current winde fits in the specified area. As a
consequence, a larger part of the edited cell becomes visible. This command is
self-repeating.

X,Y,MSKTOP: Shav the coordinates and layer stack of a certain point.

The old X,YMASKS command. After the selection of this command one may
point at a certain position in the PICT wigort. A small cross subsequently
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10.

11.

12.

appears at the closest grid point and the coordinates corresponding to this grid
point are reported in the TEXT wviport. Thiscommand is self-repeating; the
coordinates of multiple grid points can be retegwithout interruption. Also the

layer stack of the top Vel is displayed in the LAYER viewport after pointing in the
PICT viewport. Itshavs the layers which are laying on that point. Note that you
can use the dyboard-leys to ange the picture while using they,masks
command, for example zooming-in (i) or toggling dominant/transparent mode (D).

X,Y,MSKEXP: Shav the coordinates and expanded layer stack of a certain point.

See the ab@ command description. This command shows also the layers of the
sub-cells (till the expandedvd). Notethat you can use the numbeayk to choice
another expansionvel.

ADD_BOX: Add a box.

After the selection of this command one can addebdyy just fixing tw points.
After the first point has been &#, a rubber-box cursor supports the positioning of
the second point in an easyayw The command operates only on the \atéid
layers. Beforea s2cond point is gen any layer may be (de)agtted. Notethat
this is only true for visible and editable layers.

The add_boxcommand is self-repeating; veeal boxes can be added without
interruption until one selects another command or de-selects the command.

DEL BX: Delete a box.

This command operates in the samayvasadd_boxdoes, except that mothe
mask geometries for the aeied layer(s) araleletedinside the specified area
(box).

After the eecution of the command the deleted prinetilayout will still be
present in the geometryutber. This implies that one can re@ from non-
desirable results using thpt command. Alsca movecan be made by deleting
mask geometries at one spot guithem somewhere else.

ADD_POLY: Add a polygon.

After the selection of this command a menu is presented from which one can add
polygons by subsequently entering the corner points of the contour polygon. If the
45 degree mode has been switched on (the default), non-orthogonal mask
geometries can also be added. After the first point has been fixed a-lmbber
cursor assists the positioning of the other corner poldpgn entering such a point

the closest orthogonal or 45 degree line segment is generated by either adjusting
the x- or y-coordinate of the point that has been entered. Note that with the
use_bigsetting the opposite adjustment takes plabth theset_crossommand a

big cross is displayed on the position of the first poApolygon may consist of

up to 127 line sgments. Incorredine segments can be corrected by juatking
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13.

14.

backover the parts that he dready been entered or by the use ofwhadk back
command. Apolygon may be self-intersecting. Upon closing the polygon (last
point = first point), the corresponding mask geometries are added to the internal
workspace and painted on the screen. Closing of the polygon can be forced with
the next command. Theoolygon can be cancelled (if not yet closed) with the
cancelcommand. Wh thereturn command the ADD_POLmenu is &ited. The
add_polycommand is also self-repeatingditheadd_boxcommand.

DEL_POL: Delete a polygon.

This command operates in the same waywdd polydoes, except that mothe
mask geometries for the aaied layer(s) areleletedinside the specified contour

polygon.

After the eecution of the command the deleted prinetilayout will still be
present in the geometry buffdrike thedel_boxcommand.

ADD_WIRE:Add a wire, using a rubber-line cursor.

A menu is presented from which the wiring process can be controlled. It includes
commands to specify a wire width, to manipulate the display windud to start
and finish wire-editing.

If no wire width has been specified previously or from the ".dalirc" setup file, dali
first asks for a wire width. See the commaed widthbelon. A wire is entered

by specifying its center-line in the PICT wiport. After the first point has been
fixed, a rubber-line cursor assists the positioning of the other points. Upon entering
such a point the closest orthogonal or 4§rde line segment is fixed by either
adjusting the x- or y-coordinate of the point that has been entered. gdéede
segments can be entered only if #& dgreemode has previously been switched
on. The centerline may consist of up to 127 line ggeents. Incorrectine
sgments can be corrected by jushlking ba& over the parts that ha dready
been enteredA wire of the specified width is generated for the selected layers if
the nextor ready command is selected, or if the same wire-point is entered twice.
The wire is generated either with or without ateasion of half the wire width for

the first and last wire segment, as controlled byedtensioncommand. Defult is

no extension.

The wire-menu contains the following commands:

— ready. A wire is generated for the center-line that has been entered sthe
corresponding mask geometries are added to the edited cell and appear on the
screen. Thisfinishes theadd_wire command and a return is made to the
box_menu.

— next A wire is generated for the center-line that has been entereat sbhe
corresponding mask geometries are added to the edited cell and appear on the
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screen. Asopposed taeady this does not finish thadd _wirecommand. A
new centerline for thenextwire, having the same width, can be entered right
away.

— cancel The center-line that has been entered so far is erased and one may start
again to enter a mecenterline. Nochanges are made to the edited cell.

— grid: Toggle grids. See description of this commandvabo

— bbox Set the windav to the bounding box of the edited cell. See description of
the bbox command abee. This command can be intermixed with the
specification of center-line segments, therebywatig the user to vie the
complete layout while specifying the wire.

— prev. Set the windav to the previous winde. See description of th@rev
command abee. This command can be interret with the specification of
center-line segments.

— center After this menu item has been selected, one can entav eeméer for
the windav, just as with theentercommand described ai® As this can be
intermixed with the specification of center-line segments, it allows the user to
move ove the layout while specifying the wireThis increased fiability
permits longer wires to be added, while viewing the layout at a reasonable
scale.

— zoom After this menu item has been selected, one can specify a smaller
window, just as with thezoomcommand described a® As this can be
intermixed with the specification of center-line segments, it allows the user to
focus on a small part of the layout when fixing e.g. a start- or end-point of the
wire.

— dezoom After this menu item has been selected, one can specifyger lar
window, just as with thedlezoomcommand described ab® As this can be
intermixed with the specification of center-line segments, it allows the user to
display a lager part of the layout, e.g. after fixing a point at a more detailed
level. By subsequently zooming-in on another part of the layout long wires can
comfortably be entered with reasonable acgurac

— set_width As shown in a sub-menu, a wire width can be specified either by
selecting a predefinedalue, by entering a width via theeyooard keyboard
command) or by interas#ly pointing at two points in the PICT vieport
(interact command). Inthe last case, the selected width is the maximum
distance in either the x-direction or the y-direction between tbeppints that
have keen entered A wire width can not be specified while a center-line is
being entered. If the snap grid is on onlgrewire widths are permitted.
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15.

16.

17.

— extension As can be controlled with this command, a wire can be generated
either with or without an extension for the first and last wirgmsmnt. |If
extension is switched bthe generated wires will start and stop at the first and
last point of the center-line that has been entered (with rounding to grid for odd
wire widths). If extension is switched on avedap of half the wire width will
be generated around the first and last point of the ekmeer This is
particularly comenient when editing wires on a course snap grid to connect, for
instance, contacts positioned on this snap gbefault is no extension,ub
extension can be switched on via the ".dalirc" setup file (section 1.12).

— 45 dgree With this command the 45 degree mode can be switched om. or of
This mode can only be switched, before the first point of the center-line has
been entered.

YANK: Fill the mask geometry buffeusing a rubber-box cursor.

A rectangular area has to be specified with the help of a rbbBecursor
Primitive mask geometries of the edited cell that lie within the specified area are
copied into the geometryulfer. Theyankcommand operates only on the eattid
layers.

PUT Add the contents of the geometry buffer to the edited cell.

After the selection of this command one can position thieb contents by
specifying a position for the \wer left corner of its bounding box in the PICT
viewport. While an impression of theuffer contents is being displayedwe
positions can repeatedly be specifiefihe put command can be finished by
selecting theeturn menu item in the sub-menu that is presented. By selecting the
put_bufmenu item on the other hand, the contents of the geomsdtey bre added

to the edited cell at the specified positidris is also performed if the same cursor
position is entered twice. Note that only théfer contents for the visible layers is
put back. The cursor position related to the contents of thigeb can be changed
with theset_cursomenu item. In the PICT weport this position is marked with

a aoss. Atlast, the bffer contents can also be mirrored and rotated around this
Cross position.

CHECK:Perform a single-layer design-rule check.

A rectangular area has to be specified with the help of a rslolezursorwhich is
subsequently checked for design rule violatioA#. visible layout geometries (i.e.
primitive mask geometries, terminalsxpansion information and sub-terminals)
within the specified area are checked: Whati bee Is What You CheclOnly
single-layerchecks are performed (width andpj. Thatis, it doesnt check for
design-rule violations caused by a combination of mask geometries froror tw
more different layers (compare datocheck1ICD)). Theviolations that are found

are displayed on the screen. No check is performed if dali has not been able to

The Nelsis IC Design System



Dali User’s Manual 27

retrieve the design-rules at the start of the session (section lldlhis case, a
message is generated.
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5. The TERM_MENU

This menu contains the commands for the manipulation of the terminals of the edited
cell.

1. RETURN:Return to the main menu.

After selection of this command the term_menu will be left and the main menu will
be shown again.

2. GRID:Toggle grids.

Via this command the display grid and the snap grid can be displayed according to
the settings as controlled via thigsp_grid and snap_grid commands (settings
menu). Agrid is displayed only if it has been switched on. By subsequently
selecting thgyrid command the display of the grids is alternately turned on dnd of
toggle grids. If the display of the grids is turned on, the display grid spacing is
reported in the TEXT viewport.

3. BBOX: Set the windw to the bounding box of the edited cell.

The nev window is the smallest winde in which the bounding box of the design,
together with a small margin, fits.

4. PREV Set the windav to the previous windw.
The nev window is the windav that was displayed just before the current one.
5. CENTER:Set the windw with a nev center but at the same scale.

By fixing one point in the PICT weport, the nes center of the winde is
specified. Thepicture is redrawn at the same scalé with the specified point as
the nev center Thus, using the&entercommand one capan with variable step
and direction. This command is self-repeating.

6. ZOOM:Zoom in with the help of a rubber-box cursor.

By fixing two points with the help of a rubber-box cursor avnhemaller, window
can be specified. The wewindow is the smallest winde of a given ratio, in
which the specified part of the design fits. This command is self-repeating.

7. DEZOOM:Fit the current windw in the cursor area.

An area has to be specified with the help of a rubb&rcursor The windav is

then set in such aay, that the current windwe fits in the specified area. As a
consequence, a larger part of the edited cell becomes visible. This command is
self-repeating.

8. ADD_TERM:Add a terminal, using a rubber-box cursor.
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10.

11.

12.

13.

This command operates in the same wawpdts boxdoes, it nowv dali also asks
for a terminal name, which has to be entered via #ypdard. Onlynames that
have rot yet been used for other terminals in the edited cell arevedlo This

command operates only on the eated interconnectiorlayers. er each of these
layers dali prompts for a name and adds a termimhke add_termcommand is
self-repeating.

DEL_TERM:Delete a terminal.

The terminal that has to be deleted must be identikpticély by pointing at it in

the PICT vievport. Thisterminal selection procedure is described in more detail in
section 1.6. After a unique terminal has been identified it is deleted. The name of
the deleted terminal is reported in the TEXTwpert. Thedel_termcommand is
self-repeating.

DEL_AREA:Delete all terminals within a specified area.

After the selection of this command a rectangular area has to be specified with the
help of a rubber-box cursoAll terminals (arrays of terminals) of editable layers
that lie completely within this area are deletéithat is, a terminal that is partly
situated outside the specified area is left in its present sfdte.del area
command does not takhe actvated layers into account.

All deleted terminals are ged in the terminal bffer. Thus, one camundo the
deletion by placing thisuifer at the old position or one camovethe terminals to
another position by means of the command sequagicareaandput_buf

YANK_AREA: Yank all terminals within a specified area.

This command operates in the same wagledsareadoes, but in place of deleting,
the terminals are copied to the terminal buffer.

PUT_BJF: Add the contents of the terminal buffer to the edited cell.

One can position the terminaliffer contents by specifying a position for thevés

left corner of its bounding box, just as with thet command in the box_menu.
For the operation of this command see thé command. Notehat theput_buf
command only wrks if the terminals are visible and not takes in account the
visibility of the layers.

MOV_TERM: Move a erminal to a ne position.

The terminal that has to be wenl must be selected explicitly in the PICT wigort.

If a terminal is selected, then amposition may be entered by pointing at a certain
position in the PICT vieport. Thisspecifies the e position for the laver left
corner of the terminal. If the terminal has beerayed the laver left corner of the
(0,0) occurrence is tak as the reference point. In this case the complete array is
moved. Themov_terncommand is self-repeating.
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14. ARRAY_TERM: Change the array parameters of a selected terminal.

15.

The array parameters are the number of repetitions in both direatioasd ny,

and the repetition spacing in both directiods:anddy. The default value for nx

and ry is 0. The repetition spacing in the x-direction, dx, is defined as the distance
between the left side of the (0,k) occurrence and the left side of the (1,k)
occurrence. Inhe same ay, dy is cefined as the distance between the bottom side
of the (k,0) occurrence and the bottom side of the (k,1) occurré@efault values

for dx and dy are the width and height of the individual occurrence: abutment.

A sub-menu is presented for the selection of one of the array paramkteasscel
possibility is included as the bottom menu item. If nx gris1selected, a ng
value can be entered via theeyboard. A negaive mx or ny will cancel the
command. Ifdx or dy is selected, a wespacing can be specified by pointing at a
position in the PICT viport. Incase of dx, the x-coordinate of the specified point
is taken as the meleft side of the (1,k) occurrence(shh case of dythe y-
coordinate is taken as thewmbottom side of the (k,1) occurrence(s).

LIFT_TMS:Create terminals on top of the terminals of an instance.

First the user has to select an instance by pointing at it in the Pl@porte See

also section 1.7.2. Then he has to specify at which side(s) of the bounding box of
this instance he would kkto aeate terminals. This can be done by toggling the
corresponding side-specifietsy§, bottom, right, lejtin a sub-menu until theeady

menu item is selected. After that, another sub-menu is presented from which the
user has to choosewdie would like to &sign the names to thewéerminals: use

the names of the underlaying terminaidd(name, give an extension to the old
names g€xensiorn or gve totally nav names fewv namg. A cancel possibility is
included as the bottom menu item.

When all the necessary information has been supplied, dali starts with the creation
of the terminals. Only the terminals of the selected instance thatalatyeon the
specified side(s) of the bounding box are lifted. This may be interrupted if the
name that has been generated for & terminal is already associated with an
existing terminal (which thdift_tms command itself might just ka aeated). On

this occasion dali prompts for awename, which has to be entered via the
keyboard. Afterthe complete process has been finished the generated terminals
become visible (note: if the terminals are visiblBlote that the terminals of non-
editable layers are skipped by fife tmscommand.
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6. TheINST_MENU

This menu contains commands for manipulation of instances.

1.

RETURN:Return to the main menu.

After selection of this command the inst_menu will be left and the main menu will
be shown again.

GRID:Toggle grids.

Via this command the display grid and the snap grid can be displayed according to
the settings as controlled via thigsp_grid and snap_grid commands (settings
menu). Agrid is displayed only if it has been switched on. By subsequently
selecting theyrid command the display of the grids is alternately turned on dnd of
toggle grids. If the display of the grids is turned on, the display grid spacing is
reported in the TEXT viewport.

BBOX: Set the windw to the bounding box of the edited cell.

The nev window is the smallest winde in which the bounding box of the design,
together with a small margin, fits.

PREV Set the winda to the previous winde.
The nev window is the windav that was displayed just before the current one.
CENTER:Set the windw with a nev center but at the same scale.

By fixing one point in the PICT weport, the nes center of the winde is
specified. Thepicture is redrawn at the same scalé with the specified point as
the nev center Thus, using the&entercommand one capan with variable step
and direction. This command is self-repeating.

ZOOM: Zoom in with the help of a rubber-box cursor.

By fixing two points with the help of a rubber-box cursor avhemaller, window
can be specified. The wewindow is the smallest winde of a given ratio, in
which the specified part of the design fits. This command is self-repeating.

DEZOOM:Fit the current winde in the cursor area.

An area has to be specified with the help of a rubb&rcursor The windav is

then set in such aay, that the current winde fits in the specified area. As a
consequence, a larger part of the edited cell becomes visible. This command is
self-repeating.

ADD_INST. Add instance of local / imported cell to the edited cell.

After selecting this command one must first makdoice between thical and
theimportedcells.
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10.

11.

12.

13.

After the choice, if present, dali displays this list of cells in the MENWpget. If

this is a long list only part of it is presented at a time, -pnel+ and-next-menu

items are included to alothe user to mee back and forth through the lisOne

can either select a cell_name or cancel the command by selecting the last menu
item. Aselected cell can be placed in the edited cell by fixing its lower left corner:
by pointing at a certain position in the PICTwpmrt the placement of thever

left corner of the selected component cell is specified and its instance will appear
there. Theexpansion information of the meinstance will be displayed righivay,

up to the global expansionvig (set byall_exp.

With the keyboard menu item the cells can interaely be selected.lt is also
possible to search for a cell_name (sead¢hd_cellcommand in the DB_menu).

DEL_INST Delete an instance.

An instance has to be identified by pointing at a position within its bounding box
(repetitions included). See also section 1.7The instance that is identified is
deleted. Thaname of the component cell of the deleted instance is reported in the
TEXT viewport. Explicitspecification is required in this case tovarg anngying
mistales. Thedel_inst command is self-repeating; multiple instances can be
deleted without having to reselect the command.

MOV_INST: Move a instance.

By pointing at a certain position in the PICT viewport thev rmsition for the
lower left corner of the selected instance is specifiédhe instance has been
arrayed the lower left corner of the (0,0) occurrence is taken as the reference
point. Inthis case the complete array isvet. Themov_instcommand is also
self-repeating.

MIR_INST. Mirror an instance.

If an instance is selected, then dali presents a sub-menu by means of which the user
has to specify whether the mirroring should be performed around the xpais (
around the y-axisyj. A cancel possibility is included as the bottom menu itéfim.

an axis is selected, the instance is mirrored around this axis in sue that its

lower left corner remains at its original positioifi.the instance has beemrayed

all individual occurrences will be mirrored.

ROT _INST: Rotate an instance.

The selected instance is instantly rotated 90 degrees calotkwise. Thdower
left corner of the instance remains at its original position. If the instance has been
arrayed dl individual occurrences will be rotated.

ARRAY_INST: Change the array parameters of an instance.
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14.

15.

16.

17.

The array parameters are the number of repetitions in both direatioasd ny,

and the repetition spacing in both directiods:anddy. The default value for nx

and ry is 0. The repetition spacing in the x-direction, dx, is defined as the distance
between the left side of the (0,k) occurrence and the left side of the (1,k)
occurrence. Inhe same ay, dy is defined as the distance between the bottom side
of the (k,0) occurrence and the bottom side of the (k,1) occurré@efault values

for dx and dy are the width and height of the individual occurrence: abutment.

After the selecting an instance, a sub-menu is presented for the selection of one of
the array parameter® cancel possibility is included as the bottom menu itéim.

nx or ry is elected, a ng value can be entered via theykoard. Anegaive rx or

ny will cancel the command. If dx or dy is selected, & ggacing can be specified

by pointing at a position in the PICT wport. Incase of dx, the x-coordinate of

the specified point is taken as thevrleft side of the (1,k) occurrence(s). In case

of dy, the y-coordinate is taken as thevattom side of the (k,1) occurrence(s).

NAME_INST: Name / rename an instance.

The instance name of the selected instance of the component cell can be set or
renamed. Thecurrent instance name and cell_name are reported in the TEXT
viewport and there is asked for ameame. Thenen name must be entered via the
keyboard. Thissommand is also self-repeating.

SHQV _INST: Show and set the name of an instance.

The instance name and cell_name of the selected instance are reported in the TEXT
viewport. The selected instance can also be used by some other commands
(rot_instandmir_instfor example). Thiscommand is also self-repeating.

SHQW_TREE: Shw complete cell tree at geén position.

The complete hierarchical tree of cell cg. instance names, existing at thedclick
pointer position, is outputted tetout’. Thecoordinate position must lay in a cell
instance bounding box. This command is also self-repeating.

UPD_BBX: Update the bounding box of an instance.

If one has edited a cell that is instantiated in the edited cell, dali may no longer
display a correct bounding box for the instance(s) of the modified component cell.
By selecting such an instance and performing dpel_bbox command, the
bounding box can be corrected.

In order to maintain data consistgmneith respect to the bounding boxes one has to
apply this command to all the 'father’ cells, ifsoh’ cell has been edited in such a
way that its bounding box has changed.
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7. TheDRC_MENU

In this menu an interag® interface to thedimcheck(1ICD) package is praded. It
contains the following commands to perform design rule checks andtiséin results:

1.

RETURN:Return to the main menu.

After selection of this command the DRC_menu will be left and the main menu
will be shown again.

GRID:Toggle grids.

Via this command the display grid and the snap grid can be displayed according to
the settings as controlled via thigsp_grid and snap_grid commands (settings
menu). Agrid is displayed only if it has been switched on. By subsequently
selecting thgyrid command the display of the grids is alternately turned on dnd of
toggle grids. If the display of the grids is turned on, the display grid spacing is
reported in the TEXT viewport.

BBOX: Set the windw to the bounding box of the edited cell.

The nev window is the smallest winde in which the bounding box of the design,
together with a small margin, fits.

PREV Set the windw to the previous winde.
The nev window is the windav that was displayed just before the current one.
CENTER:Set the windw with a nev center but at the same scale.

By fixing one point in the PICT weport, the nes center of the winde is
specified. Thepicture is redrawn at the same scalé with the specified point as
the nev center Thus, using theentercommand one capan with variable step
and direction. This command is self-repeating.

ZOOM: Zoom in with the help of a rubber-box cursor.

By fixing two points with the help of a rubber-box cursor avnhemaller, window
can be specified. The wewindow is the smallest winde of a gven ratio, in
which the specified part of the design fits. This command is self-repeating.

DEZOOM:Fit the current winde in the cursor area.

An area has to be specified with the help of a rubb&rcursor The windav is

then set in such aay, that the current windwe fits in the specified area. As a
consequence, a larger part of the edited cell becomes visible. This command is
self-repeating.

X,Y,MASKS: Shav the coordinates and layer stack of a certain point.
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10.

11.

12.

After the selection of this command one may point at a certain position in the PICT
viewport. A small cross subsequently appears at the closest grid point and the
coordinates corresponding to this grid point are reported in the TEXipeorte

This command is self-repeating; the coordinates of multiple grid points can be
retrieved without interruption. Also the layer stack is displayed in therER
viewport after pointing in the PICT weport. Itshavs the layers which are laying

on that point. Note that you can use tkegldoard-leys to change the picture while
using the x,y,masks command, for xample zooming-in (i) or toggling
dominant/transparent mode (D).

IND_ERR:Shaw error-data of an error pointed at.

Upon selection of this command one may point at an error in the PI@poie

The errors can be displayed as white rectangles bymay, chk_fileor do_check

The details of the error pointed at are displayed in the TEXTwvpag.
Information displayed is e.g. the design rule that was not obeyed and the
coordinates where the error occurrethis command is self-repeating; one may
point at the next error without interruption.

NXT_IN_W: Display the next error from the error list inside the current windo

Using thenxt_in_wcommand, one mayalk along the internal list of design rule
errors that has been built with thBk_file or do_checkcommand. Uporselection

of this command the meerror from the list that liemsidethe current winde is
displayed as a white rectangle in the PICTwgert. More detailed t&tual
information about the error is presented in the TEXT_ wind®he list is traersed

in a wrap-aroundashion; when the end of the list is reached, dali continues with
the first list item.

NXT_ERR:Display the next error from the error list.

Using thenxt_err command, one may walk along the internal list of design rule
errors that has been built with thiBk_file or do_checkcommand. Uporselection

of this command the meerror from the list is displayed as a white rectangle in the
PICT viewport and more detailed textual information is presented in the
TEXT_window. If the next error does not fall within the current wiwdaali
automatically maes the windav at the same scalg@pénning comparecente) such

that the error will be located in the center of the wimddhe list is traersed in a
wrap-around fashion; when the end of the list is reached, dali continues with the
first list item.

ERFOR: Toggle the visibility of the current error list.

By subsequently selecting this command the visibility of the errors from the list of
design rule errors, which may bailb with the chk_file or do_checkcommand, is
alternately turned on andfoflf the visibility is turned on, all errors from the list
are displayed in the PICT viewport as white rectanglésither all errors or a
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13.

14.

single error were being displayed, selection of én®r command will turn df
their visibility.

CHK_FILE:Load the errors from a previously generated error file.

Upon the selection of this command dali tries to read a file named "cell_name.ck"
from the project directorywhere cell_name stands for the name of the cell one is
editing. Thisfile contains the results of a previously performed dimcheck upon the
cell, before it was called for the edit sessidine errors are placed in the internal
error list and are displayed in the PICT viewport.

DO_CHECKPerform a design rule check on the edited cell.
A choice can be made out of the following sub-commands:

— check This command starts the requested design rule chiakdo this, the
edited cell that is present in themkspace of dali is sad in the database as a
temporary cell with the name "chk_mod". This cell is subsequerpgreled
by the progranexp (11ICD) and checked by the progratimcheck(1ICD). By
default, expansion is performdderarchically (exp is run with the option "-h").

Via the ".dalirc" setup file (section 1.12) this can be switched to linear / flat
expansion. Theesults ofdimcheckare placed in the file "chk_mod.ck" in the
project directory This file is subsequently read by dali, an internal error list is
built and the errors are displayed in the PICTwpert. Thetemporary cell
"chk_mod" is remeed from the database, after the check has been performed.

— cancel This sub-command cancels the DO _CHECK command.
— linear: Selects linear expansion mode in place of hierarchical.
— hierarch: Selects hierarchical expansion mode in place of linear.

— set_opt This sub-command mak it possible to set command-line options for
either the progrardimcheckor exp.

— show_opt With this sub-command it is possible to shthe used command-
line options for either the progragdimcheckor exp.
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8. TheINFO_MENU

This menu contains the following information commands

1.

RETURN:Return to the main menu.

After selection of this command the info_menu will be left and the main menu will
be shown again.

WINDOW: Present information about the current windo

The current winde settings are reported in the TEXT wiport. Thisincludes the
coordinates of the piece of layout that is currently being displayed in the PICT
viewport.

PROCESS: Present information about the process of the current project.

Some information about the process that corresponds to the project in which dali is
running, is reported in the TEXT wigort. Thisincludes the name of the process
and the type process and tlaue of lambda in microns (micrometer) that has been
set for this project.

CELL: Present information about the edited cell.

Some information about the edited cell in therkspace is reported in the TEXT
viewport. Thisincludes the name of the cell and its bounding box and its current
level of expansion.

S-O-GAES: Present information about Sea-of-Gates items.
There is information about the following Sea-of-Gates items:

— image_name Displays the instance name which is used for the Sea-of-Gates
‘image’ cell.

— via_name Displays the first three characters of instance names which are used
for the Sea-of-Gates 'via’ cells.

— maxdraw Displays the value (datlt: 120) of the maximum number of
repetitions of the Sea-of-Gates 'image’ which are drawn.
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9. TheSETTINGSMENU

This menu contains the following settings commands

1.

RETURN:Return to the main menu.

After selection of this command the settings menu will be left and the main menu
will be shown again.

GRID:Toggle grids.

Via this command the display grid and the snap grid can be displayed according to
the settings as controlled via thigsp_grid and snap_grid commands (settings
menu). Agrid is displayed only if it has been switched dBy subsequently
selecting theyrid command the display of the grids is alternately turned on dnd of
toggle grids. If the display of the grids is turned on, the display grid spacing is
reported in the TEXT viewport.

DISP_GRIDControl display grid settings

A sub-menu is presented from which the settings for the display grid can be
controlled. Thekeyboard commands (see section 2.3) operates also in this menu.
The visibility of the grid can be switched on antiwé thevisible menu item.The

grid spacing can be controlled either by explicitly selecting a value from the
possible grid spacingalues displayed in the menu, or by setting the display grid to
auto-adjust In the latter case dali will select an appropriate grid spacing, based on
the size of the PICT viewport in terms of lamlsd@ize of the winda). Notethat

in auto-adjustmode the user can not change the grid spacing values.

SNAP_GRID: Control snap grid settings

A sub-menu is presented from which the settings for the snap grid can be
controlled. Thekeyboard commands (see section 2.3) operates also in this menu.
The visibility of the snap grid can be switched on arddiaf thevisible menu item.

The snap grid spacing can be controlled by explicitly selecting a value from the
possible grid spacing values displayed in the meki.offset with respect to the
origin can be specified interagily via the offsetmenu item. By fixing a point in

the PICT viewport, the snap grid is positioned such that twyrentered point is

one of the snap grid pointOf actual snapping is performed, i.e. snap grid is
active, depends on the setting of teetivemenu item.

ZOOMMODE: Set zooming mode area / point / fixed.

The zooming mode can be set to area (default), pointex.fix\ith area mode one
must specify the zooming area, with point mode only a point must be specified and
with fixed mode nothing need to be specified with the cursor (centre of the PICT
viewport is used). By fi@d and point mode the zooming factor igais two. The

zoom mode can also be set via the ".dalirc" setup file (section 1.12).
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10.

11.

12.

NEWMODE: Set use of old / mecell_name after write.

Normally after thewrite_cell command (in the DB_menu), if you write the cell
under a n& name, the old name remains in use for the cell in twkspace which
can be edit agn. Innenv mode havever the nev name is used for the edited cell.
The nev mode can also be set via the ".dalirc" setup file (section 1.12).

HASHMODE: Set drawing mode for instances normal / hashed.

In hashed mode the layers of the cell instances amendreshed, with leer
intensity Thus one can good see the difference between the layers of the edited
cell and the layers of the instances of other cells in the editedT¢ed hash mode

can also be set via the ".dalirc" setup file (section 1.12).

SET_FILLST Set fill style for layers.

Select one layer to change the fill styt@ick on the menu items to (de)select a fill
style item. Hashed and Stipple styles can also be shifted. Select another layer or
click return to leae the menu.

SET_COLORSet color for layers.

Select one layer to change the col@tick on one of the menu items to select a
new color. Click on "black_lay" to (de)select the auto dominant feature for the
layer Select another layer or click return toVeahe menu.

UNSET_ORDERUnNset drawing order for layer.

This command puts the PICT and YR viewport in dominant mode. Click on a
layer to unset its dominant drawing order positi@nly the layers left of the red
line in the LAYER viewport can be unset (if thare not black_lays).

SET_ORDERSet drawing order for layer.

This command puts the PICT and YR viewport in dominant mode. Click on a
layer and click again to set it in dominant drawing order position.

DRAN MODE: Set drawing mode for layers transparent / dominant.

The drawing mode can be set to either transparent or domifilaatcommand has

only efect if a drawing order for the layers is specified. In transparent mode mix-
colors are displayed if mask geometries ofedént layers are stacked on top of
each other In dominant mode ’'top’ layers hiddower’ layers. The order of the
layers in the LAYER vie/port are also changed, to shérom left to right which
layers are most dominanin transparent mode, the order of the layers is the order
from the "maskdata” file. In transparent mode, there can still be some dominant
layers. Thesare the ‘black” lays (normally contact hole layersThe draving

order of the layers can also be controlled via the ".dalirc" setup file (section 1.12).
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13.

14.

15.

16.

17.

DEF_LEVEL:Set default expansionvd.

Normally the default expansion vig after the read cell command (in the
DB_menu) is one, lweever another leel can be selected. If a defaulté of ' no’
is selected, then dali is asking for adeafter eachread_cell command. The
default level can also be set via the ".dalirc” setup file (section 1.12).

ASK_INST Set query for instance name on / off.

By the placing of instances of cells, théd_instcommand (in the inst_menu), it is
possible directly to ask for the instance names (if set).

TRACKER: Set tracker mode.

The tracker which displays coordinate information in the rightmost part of the
TEXT viewport can be switched between orf,afautomatic. Inautomatic mode,

the tracker is only on when the cursor is switched to rubberor rubbeiine
cursor.

LQOAD: Load settings from .dalisa file. Thesaved settings can be loaded @g.
The result is directly visible in the PICT and LAYER viewport.

SA/E: Save ttings to .dalisze file. Thesettings current in use can beehto a
".dalisave" file in the current working directaryThey can be easy loaded again.
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10. TheVISIBLE MENU

As opposed to the other sub-menpgesented in the previous chapters, thstble menu

actually is a dedicated menu femecommand: therisiblecommand. Upomntering this
command, the LAYER vieport is used to control the visibility setting of the layers of the
current process, and a menu is presented containing some menu items which are control
commands, together with some menu items corresponding to certain classes of design
data / graphical features:

disp_grid (display grid)
snap_grid (snap grid)

terminals (terminals)
sub_terms (sub-terminals)
instances (instances)

bboxes (bounding boxes)
term_name (terminal names)
subt_name  (sub-terminal names)
inst_name (instance names)
labels (see annotate menu)
comments (see annotate menu)

Each of the menu items can &et/ resetby toggling the corresponding area. The menu
items that are set (visible) are highlightelhitially, dmost all items are set Xeept
sub_termsand snap_grid. Pointingat an item causes it to be res@winting at items
that hae peviously been reset will set it. The newly chosen visibility setting will
become directly ééctive. Upon selection of theeturn menu item the visible menu is
exited.

The other menu commands are:

— restore Restores the last gad visibility setting. If no visibility setting \as saed
before, the initial dali defaults are restored. Note tbstiorealso saes the
current visibility setting.

— [ve Saves the current visibility setting for later use.

—dl_on: Puts all "visibles" on.

—dl_off: Puts all "visibles" off.

Note that the layers and the graphical features can also be set withiltleecommand
via the ".dalirc" setup file.
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11. The ANNOTATE MENU

With the annotate sub-menu you can add and delete comments and Gdralsients
can be lines with or without ams and text strings. Labels are text stringse(lik
terminals) used to specify names to (interconnection) layhis is for back-annotation
and specification of net-names.

Besides the standard menu commands, the following menu commands exists:

i : Add line (comment).

Enter begin and end points to add a line.
2. - >: Add line with right-arrav (comment).

Enter begin and end points to add a line.
3. < : Add line with left-arrav (comment).

Enter begin and end points to add a line.
4, <-------- >: Add line with double-armw (comment).

Enter begin and end points to add a line.
5 ... . Add right-adjusted text (comment).

Enter the position to add adjusted text and type the text in the text input area.
6. ..... Add left-adjusted text (comment).

Enter the position to add adjusted text and type the text in the text input area.
7. .... . Add center-adjusted text (comment).

Enter the position to add adjusted text and type the text in the text input area.
8. LABEL: Add a label.

Enter the position to add the label and type the label string inxhenpat area.
You can specify a layer in the layer area to add the label Toe label string
contains the label name and may be feéld by the label class name and a layer
code (#number) or name. Each separated from each other by a colbme(glass
name may be empty.

9. DELETE: Delete comments and/or labels.

Click with the mouse on the position ¢ or end point) to delete the comment
(line or text) or the label.

Note that all these commands are self-repeating.
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