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Netlist Processing and Editing

Gates-on-the-Fly or GOF

This is the manual for SynaptiCAD’s Gates-on-the-Fly, GOF,
an EDA tool for processing large Verilog netlists and making
changes to synthesized code.
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Gates-on-the-Fly Introduction and Quick Start Guide

Gates-on-the-Fly (GOF) graphically analyzes and edits large Verilog netlists that have been
generated from a synthesis or layout tool. Netlists sometimes require changes to either meet timing
closure specifications, fix functional logic bugs, or to repartition a design. Using GOF, you can easily
find and view specific logic cones in your design on a schematic to visualize just the paths you need
to see without unnecessary clutter. GOF also simplifies mapping from RTL level constructs to their
gate-level equivalents, so that you can pinpoint the locations where changes need to be made. GOF's
ECO mode supports both graphical and script-based editing features for tracking ECO changes.
Metal-only ECO operations are also supported with an automatic spare gates flow.
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GOF has four main parts: a netlist browser (GofViewer), a schematic viewer (GofTrace), a netlist
editor (GofECO), and a scripting program for automating changes (GofCall). You can also debug a
design using one of SynaptiCAD's Waweform Viewers to annotate GofTrace schematics with state
information from a waveform file (either from a simulation debug session in progress or from a VCD file
created during an earlier simulation of the design). Below is a typical design flow using GOF:

e Step 0: Setup Your License
e Step 1: Write a Script File to Launch GOF

e Step 2: Locate Sections of interest in the design in GofViewer

e Step 3: Investigate gates using the schematic display of GofTrace
e Step 4: Use GofECO to graphically add, replace, insert, or delete parts in the netlist

e Step 5: Use GofCall for automatic ECOs and checking the Schematic
e Step 6: Check the Design using the layout viewer and other design interfaces

Copyright © 2013, SynaptiCAD Sales, Inc.
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Step 0: Setup Your License

First

you should install the Gates-on-the-fly (GOF) software and then install the license.

Installing Node-locked Licenses

If you have not received a license file already, you will need to request a license from our sales
department at sales@syncad.com. For a node-locked license, you will need the hostid of your
system in the email request. To obtain the hostid of your system, run GOF, and select the
Help > Read Ethernet MAC Address menu.

Once you've receive a license file (typically named goflic.dat), place this file in the SynaptiCAD
product suite's top-level install directory. This directory is usually C:\SynaptiCAD if you
installed in the default location. When you run Gates on the Fly, it will find this license
automatically.

Installing Floating Licenses and the License Server

Download the GOF floating license senrwer.
e For Linux: ftp://murgen.syncad.com/pub/synapticad/current/gatesonthefly/gofim.tar.gz
e For Windows: ftp://murgen.syncad.com/pub/synapticad/current/gatesonthefly/gofim.zip

In order to obtain a floating license, you will need the MAC address of the license server. You
can get this by running "gofim -mac_address".

Once you've receive a floating license file (typically named license_gof.lic), you may place the
license server executable and the license file in any directory. The first line of this file will look
like:

SERVER <hostname> <hostid> <port>
You should edit this file and change the hostname to the actual hostname of your license
server. You may also choose to change the port number (port number defaults to 27200). Do
not change the hostid.
To start the license server, run:

goflm -license /path/to/license gof.lic
The license senrver has other options as follows:

goflm [-help] -license license file [-o logfile] [-timeout seconds]

* -license <file>: Specify license file location to the license server

e -help: Print out this message

¢ -mac_address: Read and display the MAC Address of the current machine
¢ -0 <logfile>: Specify log filename (defaults to goflicense.log)

¢ -timeout seconds: Specify the timeout (seconds) for the server to kill the client
connection. If a client connection has no response within the timeout time specified, the
connection will be terminated. The value should be larger than 100.

Using a Floating License

To use a floating license on your local machine, you will need to know the port number and hostname
of the license server. On each system where GOF will be run, set the environment variable
GOF_KEY_FILE to [port_number]@[hostname] of the license server. For example, if the license
senver is running on license.syncad.com on port 27200, set
GOF_KEY_FILE=27200@license.syncad.com.

Copyright © 2013, SynaptiCAD Sales, Inc.
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Step 1: Write a Script File to Launch GOF

GOF is usually launched with a batch script file that describes the design files, design libraries, and
options. The exact syntax and options are covered in the next Chapter Launching GOF with a Batch
script. If you are trying GOF for the first time, you can close the tool now and re-launch it using the
rundemo batch file that is located in the install directory under Examples > GOF_demos. This will
load GofViewer with an example design.

t+ cmd = runderm =101

_demos rundemo

e ssbhinsgef —1ibh Filesssynthesis.lib

b 14:24:87 286079
nthesis.lih —w filess/macros.u Files TH.gu

The rundemo batch script can also be ran from the Start menu on windows machines, under the
SynaptiCAD > Netlist Editor > Run GatesOnTheFly Demo entry.

™) Simulation+Debug 2
™) Testbench Generation  »
™) Timing Diagram Editors ¥
) Waveform Viewer 3
7] w#kras (OEM Products)  #
™) Hdl Translators 3

@ GatesonTheFky Help
Ei Fun GatesOnTheFly Dem

The rundemo batch script loads three files. The -synlib ./synthesis.lib option loads the technology
library that contains physical information for leaf cells in the netlist. The -v ./macros.v loads a Verilog
simulation library that contains module definitions for leaf cells (leaf cells are primitives that are
viewed as uneditable units by GOF). The ./TM.gv argument loads the Verilog netlist of the design
which you will be viewing and performing ECOs on. When writing a batch script, it is important to
appropriately specify the type of file being loaded, because this determines how GOF will use the
information in the file.

Step 2: Locate Sections of interest in the design in GofViewer

When trying to locate a section of interest (e.g. a logic cone) in a design in GofViewer, try to locate at
least one gate or net within the logic cone, then send it to a schematic window. Once you have
opened a schematic window with a relevant gate, it takes only a middle mouse click to expand from
that gate to show all the drivers of its inputs and the loads that it drives. See Chapter 2: GofViewer -
text viewer for a full feature overview.

Copyright © 2013, SynaptiCAD Sales, Inc.
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® Press the plus and
minus icons to
expand/collapse the
hierarchy tree under a
module instance.

¢ Double left click on a
hierarchy tree module
instance to display the
source code where that
instance is declared in
the netlist text window.

mﬂd\'iem [File:.  THugy ] [ Top:TH_geillt ] ID gabesal

File Find Commands bores

—=—ih 38 7 Wi

Log File
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(= clk gate grifhnusber reg(GHL T
— clk_gate goifhmmber ey 0 (GHL
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Double Click to =

Move between code views

1'b1} , .BE LY

ngei fhnmber (0] 1) . Bip:
L'}, . LT
fit DEmL inc 1 Sdd a5 |

e Click fo
inition code
prifen reg &

patdfly veg { .Dind

¢ The big Arrow buttons in the top left corner mowve you back and forth between the different
modules that you have viewed, so there is no fear that you will lose your place when looking at

a particular object.

¢ In the netlist text window, double left click to
view more information about an object. For
example, double clicking on a leaf cell will display
the gate in a schematic window, double clicking
on the type of the leaf cell will open a blue window
with the definition of the cell, and double clicking
on a hierarchical module instance will take you to
the module's definition in the netlist code.

¢ Right click to open context menus which can
generate reports and send gates to a schematic

of your choice.

® You can also select a set of gates and drag and
drop them onto an open schematic window using

the left mouse button.

Search

Show Selection on Schematic ¥

Driver of 'EM' Ckrl+d

Load of 'EM'
List Fanin EndPaints
List Fanaout EndPaints

Parent Module

List Conkexk

Step 3: Investigate gates using GofTrace schematic windows

Once you get a gate shown on a schematic, you can use the middle mouse button and the right click
context Show menus to draw more of the gates that are connected to that gate. See Chapter 3:
GofTrace - schematic viewer for a full feature review.

* Press the middle
mouse down on a gate
pin to display the fan in/
out, then drag the mouse
to a new location and
release to complete the
placement.

* You can rearrange gate
placement by left mouse
click and drag.

click the middle mouse down on a pin
and drag new part to a new location

Top---gte 343

par fromridth[4]

gte 343.U99
B[1] T~ n130

CLETHVYX1

Left-click drag to
rearrange parts
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e Left click on either an input pin,
an output pin or a gate symbol

itself to select it.

¢ Next, right click to open the context
menu for that particular point on the
symbol. The Show menu will add
more symbols to the schematic.

e Show Logic Cone
adds all of the gates
that drive all of the
input pins of the
selected gate.

¢ Right click and
choose one of the
Auto Place and
Route menus to
layout the
schematic.

Show Logic Cone
Showe buffers on Schematic

gte 344.U103

Show Logic Cone

Shows until non-buffer on Schematic

Show Logic Cone ¥ |

Gaol Trace, Schematic 2, Zoom 1.00:1, ID gabesol,

Fle Schemetic ECO Commends Optiors Help
= B8R ] 2k Ko o

Logic Cohne for the selected part

Step 4: Use GofECO to graphically edit the netlist gates and

connections

GofECO is a graphical method of changing a netlist. You can add, delete or replace gates. You can
also add or delete connections between gates. See Chapter 4: GofTECO - schematic editor for a full

feature review.

¢ |n a schematic
window, check the
ECO box on the
button bar to enable
changes to the
netlist.

¢ In this mode, the
ECO button bar will
appear and the
schematic will
change colors.

Enable ECO Replace the Delete Undo ECO Save ECO
M-in:le selectfd gate Gate Dperftjun l:?hanges
+

@ eoo DADIDED - (X 1 [ €l
Insert Gate Add Gate Claim
into the to Schematic Spare Gates
selected net Increase and Decrease
drive strength
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¢ To Insert a gate into a net, select one gte 343.U81 Select one or more nets
or more nets and then press the Insert nizJ II>C“123 I/
Gate button. This opens a dialog where THVS £ il
, : : ni2g
you pick the gate to insert from a list of — \Co N,
the available leaf cell types. Insert

3 Ecu[{>i[>{>§ >

Gate

* To Replace a gate with another type of
gate: select the gate, press the
Replace Gate button, then select the
desired leaf cell type from the list that
appears.

gte 313.Us1 +—— Select one gate
nlzﬂ_Enlzﬂ
THVX3 e

e To Add a gate to the schematic,
press the Add Gate button. There is
no need to select any gates or nets.
This opens a dialog where you pick the
gate to add from a list.

Add
Gate

o oo DEBIDED] >

* Use middle mouse click and drag operations to create connections from gate inputs to the
outputs of other gates. Note: the reverse operation, going from a gate output to a gate input is
not allowed by GofECO.

heisok

:ar cdp [0]
Middle Mouse drag to draw connections 0AT2BE1X4

Step 5: Use GofCall for automatic ECOs and Checking the
Schematic

Using GofCall's programming API, complicated ECOs can be performed with only a few lines of
scripting code. The APl lets the user focus on the logic changes, without having to specify all the
details like adding hierarchical ports or naming new nets. The GofCall API statements can be entered
through an Interactive Command window or executed using a batch file.

Below is an example of a three line script that borrows a gate from the spare gate list and makes the
connections needed to logically connect up the gate using change_pin API call. The first line
connects up the A input of u_spares.so to the Y output of gte_344.U101, the second line connects up
the B input of u_spares.so to the Y output of gte_344.U143, and the third line connects up the D input
of gte_344.gte_con_reg to the Y output of u_spares.s0. GofCall will automatically take care of all the
tedious aspects of naming nets and creating ports during the connection process. See Chapter 5:
GofCall -netlist processing for a full list of the GofCall API commands.

"gte 344/U101/Y");
"gte 344/U143/Y");
"u_spares/s0/Y");

change pin("u_ spares/sO0/A",
change pin("u_ spares/s0/B",
change pin("gte 344/gte con reg/D",

Copyright © 2013, SynaptiCAD Sales, Inc.



Gates-on-the-Fly Introduction and Quick Start Guide 15

Step 6: Check the Design using layout viewer and other
interfaces

GOF has seweral utilities for viewing a design and finding more information about each cell.

Layout Viewer

Gof can display gates Zoom Controls Name of Cell Selected
from a schematic in a i

layout viewer that shows
actual gate locations in
the backend layout (see

Section 3.9: Layout
Viewer).

=) ayoutViewer, I3 tsmc, Schematic layoutd,

LS EEal
L 111 RT3l 1 1
T T TT T [PTII0T T T I=TT AT
I A N |
I 1 0
[+ /1 T T[] :
LY A 11
i 1| D Al ||
LTI [T 1 [
LI TIMIT [ |
| T T |
| l I 1 :
[ — [ 1T [ ] O
5|:nn:l1:[ ] \
Search for a Cell Gates from Schematic
Match RTL nets to netlist nets
GOF has a feature that Equivalent net in netlist for net qcifl28oky in RTL module TM_qciflt

helps match nets in the

File Cpki
RTL code to nets in the Bl Lptions
netlist coce. e results SUMMARY : geif1280ky is driven by Top Gtech(TM gciflt) C20¢
are classified based on # FE@PATH: Top (TM gciflt)
how closely they match. whdkkk Best Matches : Same fanin, same or superset famout.
See Section 2.4: Match §ll§ (MMED3X1) (¥) — RTL:qeifl28oky 111
Net from RTL to E

*hkk  Good Matches : Same fanin, but imcomplete fanout.
£ FEPATH: Top (TH gciflt)
U524 (RAOT21BX1) (Al BOH) Fanout mizsing: 373. Extra Fanout
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Find the differences between two source code files

GOF has a difference window for comparing netlist code changes (see Section 2.5: Diff Utility for
RTL Files).

new TH_geilw

LEa ] il 421, ilanyiy W], hedanyd \daapi anshe [49] | \danydyanshe (48] . W
[ET] danyiy [45] , sy 4] \dampiyanshe [45] |, Ydanyiyanshes[$4] | Y
aseE danyiy 9] . \danyiy §] , Ef_goifk \danyiyanshe [3] | \danyiyanske[8] . £f_g
47 mource_gulbing), .svc bppifjsvc bpplS:4], =S . .mrc_bppi{src_bppl5:4] .
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Show VCD waveforms and logic states on the schematic

Using one of SynaptiCAD's waveform i cpu.i CCU.next MA reg[1]

viewers or editors, GOF can take T reset— Tvnext MA[1]
simulation waveform data and annotate = cg
a schematic with the logic values (see
Chapter 6: Waveform Viewer Support).

1

\next MA232[1]

BN

/

59 Signal States

Show Timing Violations on the schematic and other windows

GOF can help analyze timing

violations. Once you get a Prime Time Path 1
StartPoint: uwinst hahf/carinidex reg 3
ﬁ_le_you can use GQF to look at the. T T
timing violations using the schematic Vialate: -1.23
w!ndow, and severa] different listing IRpepp———
windows (see Section 2.4: Process —
Timing Violations). e
m ulﬂt mhi[ 1]
ik {.f’;_u! Trans Incy Fath
—] ___.-' 11 L] 0. 47 .42

test = ¥
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Chapter 1: Launching GOF with a Batch script

GOF is primarily used to investigate the gates of a design after the design has been synthesized or
comes back from a layout tool, so it is optimized to work with very large files with many library files.
Generally you will load your design using a batch script file that you have created with a text editor.
The batch file specifies the information contained in each file that is loaded using command line
options. The type of file determines how GOF will treat the information in the file. Very simple designs
can be loaded with the menu functions, but a batch script offers more options and flexibility.

=+ ocmd - rundemo = [=]

& S unapt ICADExamp les~GOF_demos »rundema

OF _demos . .~ .~bhinsgof —1ih filesssynthesizs_1ih
TH.gu
ts @ Thu h 14:24:87 26887
Command Line: gof —-1ib Fil nthesis . lih —v Filessmacros. v FilessTH.gu

If you are new to GOF, you can use the rundemo.bat file to launch GOF with an example design
that will allow you to test some of the features of the program. The rundemo batch file can also be
run from the Start menu on windows machines, under the SynaptiCAD > Netlist Editor > Run
GatesOnTheFly Demo entry.

1.1 Writing a Batch Script

GOF is launched using a batch script file that passes in all of the netlist code files, technology library
files (i.e. synthesis libraries), simulation library files, and run time options. When writing the batch file,
it is important to specify the type of file that is being loaded because this determines how GOF wiill
treat the information in the file. In particular, Verilog files can be loaded as either netlist files or as
simulation library files and there is no way for GOF to determine which way you want to treat such
files. Netlist files are editable whereas simulation libraries are not. You also need to indicate whether
to treat modules in simulation libraries as hierarchical modules or as leaf cells (see Section 1.2:
Concepts for GOF files for more information on this topic).

Write a batch file:

e Open a text editor (e.g. Notepad or vi) and type in gof [options] netlists

the GOF command which lists all of the files to load
and the options in the form of:

!I. rundemo.bat - Notepad M=l E3

File Edit Format Wiew Help

gaof -synlib fsynthesis.lib -v Jmacrosy STh gy =

— 7 v A

synthesis library simulation library Verilog
contains physical treats modules netlist file
data on leaf cells as leaf cells

* These options are defined in Section 1.3: GOF Command Line Options

e Sawe the file with a .bat extension for Windows or a .sh extension for Unix.

* From a command prompt, run the script to launch GofViewer with the design loaded.
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=+ cmd - rundemo

¢ See Chapter 2: GofViewer for
more information on moving
through the file. The first top level
instance in the netlist will be B
identified as Top followed by it's e é ‘!‘J'J H
module type in parenthesis (e.qg. Log File
To stem) in the picture). If the
net‘l)iéstycontai)ns mor(Fe) than ())ne TD p{SJStem} _______
top level instance, or additional o L [RTE e flt}']
netlists are loaded subsequently,
these top level instances will be
numbered consecutively (e.g in

File Options Commands Help

the pictured example, Top_1 output geif fr
(TM_qcifilt), is a second top level geiflt
instance). _

Refreshing a design or loading a simple design:

o If the design files ggt modified @Euﬁ'iewer [File:files/TM.gv] [Top:gte_:
during a GOF session, you can

use the File > Reload design to

File Find Commands Cptions  Help

refresh the netlist. Load Design
¢ If you have launched GOF without %iza?e[;:fgw Library File
using a batch file, then File > -
Open netlist can open a netlist open MNetlist
and build a new tree. This is only
valid for designs using the same Open Log Windaw
library files. Exit
T TR GErE ISt

1.2 Concepts for GOF files

When working with GOF for the first time, understanding a few key concepts discussed below will
help you get working productively. For example, when writing your batch files it is important to know
that how a file is loaded determines how GOF will treat the code inside it.

Netlist files are loaded by listing them after GOF on the command line. The module definitions inside
a netlist file will be treated as hierarchical models and will show up in the tree window in GofViewer.

Hierarchical models can contain a combination of leaf cell instances and instances of other
hierarchical models. GofViewer navigates through the netlist code using the hierarchical models tree
and the associated netlist text window. You can generate reports about the leaf cells that make up a
hierarchical model, but you cannot directly display hierarchical model symbols in a schematic
window (only the leaf cells that make up a hierarchical model can be shown as symbols on a
schematic).
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Leaf cells represent pre-layed out structures of the design. Leaf cell definitions are passed to GOF
either from simulation libraries (i.e. Verilog source code files) or from_technology libraries ( e.g. .lib
synthesis files). Library cell definitions are displayed in blue list windows instead of in GofViewer's
black netlist window to distinguish them from hierarchical models. Unlike hierarchical models, leaf
cell symbols can be shown directly on a schematic. Leaf cells are also the gates that will be available
when performing an ECO operation to change the design schematic.

Technology Library files are loaded using the -synlib command-line option. Technology library files
contain physical information about leaf cells of the design. When leaf cells are defined using a
technology library, GOF can use the library data to calculate information about the design such as
area and leakage current. GOF also uses technology library data to distinguish between
combinational gates and flip-flops for operations such as display of logic cones in schematic
windows.

Simulation Library files are loaded using either -v, -vn, -y, or -yn command-line options (these
options correspond to the common -v and -y options used by many Verilog simulators). Simulation
library files contain Verilog code for module definitions for library models provided by an ASIC/FPGA
vendor. These module definitions will be treated as leaf cells if loaded with -v or -y, or as hierarchical
models if loaded with -wn or -yn.

¢ The -v and -vn options assume that the library file contains many modules.

¢ The -y and -yn options require a path to a directory containing a library file for each library
module definition (with each library filename matching the name of the module it defines). This
library directory will be searched for a matching file whenever GOF's Verilog parser encounters
a leaf cell type for which it can't find a definition elsewhere.

Note: The key difference between passing Verilog module definitions using the -wn simulation library
file option instead of passing them as a netlist file is that uncontained modules in a netlist will be
treated as top level hierarchical models in the design, whereas uncontained modules in a library file
will not appear in the design at all (because the current design doesn't use these models).

1.3 GOF Command Line Options

Below is a list of command line options that you can use in batch scripts that launch GOF:

Loading Netlist files and Library Files
See Section 1.2: Concepts for GOF files for an explanation of how the models in these files are

treated.
netlists Load Verilog netlist file(s). Multiple netlist files can be opened in
GOF by listing them separated by spaces.
-synlib Specify a technology library (synthesis library) which contains
technology_library parameters for leaf gates. Multiple -synlib options can be specified if
or the design has more than one technology library file. The -v option

below should only be used to provide definitions for any leaf cells

-ib technology_library not covered by technology library files. You can also load a
technology library after launching GofViewer by selecting the File >
Load Technology Library File menu option.

-v simulation_library Specify a simulation library file which contains verilog definitions for
leaf cells (e.g. AND2X4). There can be multiple -v options if the
design has more than one simulation library. Both -v and -synlib
options are for leaf gate definitions and both options can both be
used in a single design, but technology libraries enable more
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features in GOF such as logic cone extraction. Simulation libraries
should generally only be used for leaf cell definitions when
technology libraries are not available for those cells. Multiple -v
options can be used.

-vn simulation_library Similar to the -v option, except that modules defined by this library

-y library_directory

are treated as hierarchical modules instead of as leaf cells by GOF.
Multiple -w options can be used.

Specify a "Verilog-style" library directory containing files that define
individual leaf cells (one file per leaf cell, with the filename for each
cell matching the cell name). +libext+.v should be used with -y
option. Multiple -y options can be used.

-yn library_directory Similar to -y option, except that modules found in this library

+libext+ext1+ext2+.

directory should be treated as hierarchical modules instead of as
leaf cells by GOF (e.g GOF can show these modules in schematic
form). Multiple -yn options can be used.

. Specify library file extensions to use when searching for module
definitions in library directories. For example, to indicate that .v, .vg
and .Mib are valid file extensions, use +libext+.v+.vg+.Mib. Only
useful when at least one -y option has been specified. Multiple
+libext options can be used.

Controlling how GOF works:

-h
-id mydesign

-0 log_file

+define
+PARAMETERO
+PARAMETER1

£ file_list_file

-textbutton

-usermenu
file_name.post

print out this info

Optionally specify a design id that will be shown in the title bars of GOF
windows.

Sets log file name.By default, the log file will be named gatesof.log

Define one or more preprocessor macros from the command line.

Load all the files and any command line options listed in specified file.

Replaces the ECO graphical image buttons with a set of buttons that have
text displayed on the face of the buttons.

Adds user-created menus to the GofTrace window under a main menu called
UserMenu. The file contains a list of the names of the new menus and
provides for the passing of information about the schematic to another
program. Here is an example of a file:

List Selected---SEL---wire,inst,pin---notepad.exe FILE
List Definition---SEL---def---notepad.exe FILE

Layout Viewer Support:

These files are used by the layout viewer to show where the gates appear in the backend layout (see
Section 3.9: Layout Viewer)

-def def_file

-lef lef_file

Load a DEF (Design Exchange Format) file. Multiple -def options
can be used. .

Load a LEF (Library Exchange Format) file. Multiple -lef options can

Copyright © 2013, SynaptiCAD Sales, Inc.



Chapter 1: Launching GOF with a Batch script 21

be used.

-pdef pdef file Load a PDEF (Physical Design Exchange Format) file. Multiple -
pdef options can be used.

Waveform Viewer Support:

Wavweform files can be used to show logic states on the pins of gates in a schematic. The logic states
will also be displayed as waveforms in a SynaptiCAD waveform viewer (see Chapter 6: Waveform

Viewer Support).

-vcd waveform_file Load in a waveform file for schematic annotation. Note that the file
can be in any waveform format recognized by the associated
waveform viewer, it does not have to be a VCD file (e.g. BTIM files
are supported by SynaptiCAD's waveform viewers).

Match an RTL net to a net in the Synthesized Netlist:

GTECH files are used to help match wires from the RTL code to wires in the synthesized netlist (see
Section 2.4: Match Net from RTL to Synthesis).

-gtech gtech_file Load a GTECH file for wire matching. Multiple -gtech options can be
used.

Metal-Only ECO Support:

GOF has a metal-only mode for doing ECOs where the only allowed changes are in the metal layers.
The spare cells list shows unattached gates that exist on the chip (see Section 4.6: Metal Only

ECOs).
-sparelist Load in an optional spare cells list from a file. If no spare cell list is
spare_cells_list_file loaded, you cannot add new gates during metal-only ECOs.

Logic Cone ECO Support:

Logic Cone ECO scripts change the entire logic cone that drives a particular gate input and replaces
it with a newly re-synthesized netlist (see Section 4.5: Logic Cone ECO).

-ecofile eco_file.eco To perform a logic cone replacement, setup by eco_file.eco
GofCall Support:
GofCall is a programming interface for performing large complicated ECO changes.

-run script_file.pl Invoke GofCall to run a netlist processing script. Gof will stay in
shell mode when the script finishes (see Section 5.1: Interactive
window & batch files).

-shell Run in text mode with a shell prompt. GofCall APIs can be run in
interactive mode from the shell (see Section 5.2 Command line text
mode).

1.4 Example Scripts to Launch GOF

There are several prewritten scripts that are shipped with GOF that let you launch GOF and test out a
specific feature. These are located under the SynaptiCAD\Examples directory in either the
GOF_features, GOF_demos, or GOF_logic_cone_eco subdirectories.

¢ rundemo.bat is the main demo design that is shipped with GOF. It is a large design that lets
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you generate schematics and test most of the features in the Viewer, Trace, and ECO windows.
See Section 1.1: Writing a Batch Script.

¢ rundemo2.bat is the same as rundemo except that it uses a simulation library instead of a
synthesis library. See Section 1.2: Concepts for GOF files for a discussion on the difference in
the library files.

e case_gtech.bat launches GOF with a design that has a gtech file and the RTL Code so that you
can experiment with the RTL-to-Netlist Matching feature which eases the process of locating
synthesized nets. See Section 2.4: Match Net from RTL to Synthesis.

e case_layoutview.bat launches GOF with layout files required to view the physical layout of cells
in the design so that you can experiment with the layout viewer. See Section 3.9: Layout Viewer.

e case_metalonly.bat launches GOF with a spare files list and layout information for performing a
metal-only ECO. See Section 4.6: Metal-Only ECOs.

e case_multilibs.bat launches GOF with a design that contains multiple leaf cell libraries. Leaf
cells are color-coded based on which library defines them to make it easy to identify which parts
of the design use cells from which library. See Section 3.6: Display Settings and Comments in
the subsection Change the color of cells defined by a particular library.

e case_timingvio.bat launches GOF with a design that has a primetime PT file so that you can
experiment with back annotating timing information into GOF. See Section 2.6: Analyzing Timing
Violations.

e case_vcd.bat launches GOF with a VCD file loaded so that you can do back annotation of
waveform data back onto the schematic. See Chapter 6: Wawveform Viewer Support form more
information. See Section 6.2: Load VCD and Launch Waveform Viewer.

e case_btim.bat is basically the same as case_wvcd.bat, but it loads a waveform file stored in BTIM
format. BTIM files load much faster than VCD files and require far less memory, so we
recommend converting larger VCD files to BTIM format if you plan to view them often. To convert a
VCD file after loading it into the waveform viewer, select the viewer menu option File>Save As
Timing Diagram. See Section 6.2: Load VCD and Launch Waveform Viewer.

¢ logic_cone_eco.bat launches GOF and performs a logic cone ECO operation. See Section 4.5:
Logic Cone ECO.

Below are some examples of different simple scripts and their behavior:
Simple GOF example:
gof -synlib tsmc.lib soc.v
# You have one netlist file 'soc.vV and one technology library, ‘tsmc.lib'
Loading multiple netlists and multiple technology library files:
gof -synlib tsmc_std.lib -synlib tsmc_io.lib top.v part0.v part1.v
# You have three netlists, top.v, part0.v and part1.v, two technology library files
# standard library cell, tsmc_std.lib, IO cells, tsmc_io.lib
Loading a macro cell library (library of hierarchical modules):
gof -synlib tsmc_std.lib -synlib tsmc_io.lib -\n macros.v top.v part0.v part1.v
# Same as abowve except a macros.v, which has defined macro cells like sync-cells.
Using -v to load a simulation library for some analog cells (treated as leaf cells):

gof -synlib tsmc_std.lib -synlib tsmc_io.lib -vn macros.v -v analog_models.v top.v part0.v part1.v
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# Same as above except some analog cells having no technology library,
# using -V option instead to load in analog simulation library.
Load a simulation library file:
gof -v /home/lib/tsmc_cells.v/home/netlist/soc.v
# Use abowe to use a simulation library instead of a technology library
Loading library where leaf cells are defined in a directory:

gof -v/home/lib/tsmc_cells.v -v/home/lib/macro_cells.v +libext+.v -y /home/lib /home/netlist/top.v/
home/netlist/soc.v

# Multiple simulation library files, and some leaf cells are defined in /home/lib' directory,
# which uses "-y' option to resolve them.
Loading macro cell files defined in a directory:
gof -v/home/lib/tsmc_cells.v +libext+.v -y /home/lib -yn /home/vmodule /home/netlist/soc.v
# ''home/vmodule' has some macro cells files.
Specifying a title for the design:
gof -v/home/lib/tsmc_cells.v/home/netlist/soc0.v/home/netlist/soc1.v -id the_soc_design
# You would like to display 'the_soc_design' as the title.
Loading Layout files:
gof -synlib tsmc.lib -def soc.def.gz -lef libcell.lef soc.v

# Design Exchange Format file soc.def.gz. And library exchange format file. For layout view
usage.

# See Section 3.9: Layout Viewer

Load a GTECH file to help match wires from the RTL code to wires in the synthesized netlist:
gof -v/home/lib/tsmc_cells.v/home/netlist/soc.v -gtech soc_submod.gtech.gv
# Load in gtech file for RTL wire to netlist mapping
# See Section 2.4: Match Net from RTL to Synthesis

Use a script to process the netlist:
gof -synlib tsmc.lib soc.v -run scripts.pl
# Process netlist with scripts.pl in text mode

# See Section 5.1: Interactive window & batch files

Load a Waveform file to annotate the schematic:
gof -v simulation_lib.v top.v netlist.vg -vcd top.vcd
# Load in a VCD file for schematic annotation

# See Chapter 6: Waveform Viewer Support
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Chapter 2: GofViewer - text viewer

GofViewer displays a netlist as a hierarchical tree of module instances with an associated text
window. This is the first window opened after launching GOF from the command line (see Chapter 1:
Launching GOF with a Batch script). From this window, the design can be quickly explored by double
clicking on the tree and viewing the code. Use the right click context menus and/or double click on
objects to quickly find related information such as the drivers and loads of a particular net. GOF is
optimized to handle very large netlists, so it only loads the module that you are looking at.

Right click context menus

Move back and forth  Launch Launch Find related open schematics
betwgen views Schematic Wa\fefurm Viewer source code and find more information
El’m“ iewer [Filew / TH.gv] [Topogte _343] lrjgﬂl esol
Fle fFind) Commands gptions telp |
—— NS 7|wa /]

an_PilE .J
B Topi{TH gciflt)
| =

| - oadd 454(TH geiflt
- clk_gate hbeatdly
— clk_gate lnstaddr
— Clk_gate pregeife)
— clk gate gcif s0 L i R(RLLD) f(nlis

— clk gate goif wrm RO(R[4] )

S Search
- clk gate geifcl PUREEL b
_gate_g= i 1 Us" TLIEIAR AT kY.  =how Selectionin Schematic ®
'.I — clk _gate goi fhowm . T
i . i i 1o va £ n e -

| ) Drivver of 1130°  Chiled

[ L gk qol fet (List: Connectivity of 130"

— clk gate goifvmun Ry X2 U BR{B[2]) ] /' Lisk Fanin EndPaints

- clk gate goi v i Us TCTEITON STLI8! |  List Fanout EndPaints

L gte 343(TH goiflt ¢ ug9 ¢ . Ain13{ESList Connectivity for Nek EN

@ gte_34d (gte) s (-

sat # Sl foard Pl IS o1k gate goifhnusber reg 0/EH has 3 comnectic

/ £ FEPATH: Top (TH_griflt)
Double click Double click to jump to [0 B sk Library Context For Leaf MANDZEL [:_
T

to show code, information, and # FEPATH : Togrrwer—y B gy i

| netlist code schematics 1: Larcrcx12 QR i womn (ENCLE

| # FEPATH: Top (TH_qc Find in Gofviewer 1

Generate Reports on Area, Leakage #: LATCHCX1? latc Find in Schematic  * (ENCLE
Leaf Cells, & Submodules Copy ko Schematic ¥

2.1 Moving within GofViewer

Designs are loaded into GofViewer using a batch file as described in the section Launching GOF with
a Batch script. The left pane of GofViewer shows a hierarchical view of the loaded design (the module
definitions located in the loaded netlist files). The right pane shows the actual netlist code for the
design. Nets and modules are hyperlinked so that double clicking will either: open up the definition of
the object or display a leaf cell in the schematic window. The right click menu provides functions for
finding related loads, drivers, fanin, fanout, parent modules, and the list context.
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Double click on left side to display code on the right:

e Double click on a B Golviewer [File:, TM.gv] [Top:TH_geiflt] ID gatesol
node in the hierarchy Fie Frd Commands Optors Mdp — —— Move between code views
tree to open netlist (@% e 7| Wi|
code on the right side. : —
File - goi Thneder[1:0]))
Log Fi Double Click to A
* Press the plus and 8 Tem{TLeclilt) . .show instance st cleemicmcitis
minus icons to A L L 5, nint, nats, g
expand the hierarchy [ i e : wumber (0013, .
tree nOdeS. - tlk_ma_lﬂlm_ﬂ_tﬂtﬂﬂ_m 11} F LT GT L¥

— clk_gate pregcifen reg{GHI_TH
- 1k gate qrif 80 gnod rey(GHI
- c1k gate guif wradds reg(SMl T Double Click to

— Clk_gate gelfclipdly reg(GHI_T ! ) show definition code
- l:lk_u'ﬂl:-u_ql:il]‘mm'ﬁur_m{ﬂﬂ_[ . : B H4TH)
- clk_gate_goifhmmber reg 0(GHT atitiy rog { .Dinid)

- 1k _gate geifunmber reg(GHI T

Use Arrow Buttons to jump to the previous and next views:

e The Arrow buttons on the button bar E@Elsuﬁriewer, [Top:clk_gate_qcif_s0_good
mowve between the last code that you

have viewed and back again.

File Find Commands Options Help

<=l = (7 i

Left click on code to find hyperlinks then double click or use the context menu to find stuff:

¢ If you left click on text in the RTL
window and it immediately highlights
itself, then the text is hyperlinked to
other parts of the design.

module GHI_TM goiflt ( CLE, EN,
ENCLE, TE );
input CLE, EN, TE;
output ENCLEK:
¢ Try double clicking and right-
clicking on the hyperlinks to get to
related code and schematics.

LATCECX12 latch ( _E{EN),
endmodul e

Right-click to search, show on the schematic, and find related gates:

¢ Right click on the highlighted text to open a context menu.
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e Search will open the Search dialog with the
highlighted text entered (Section 2.2 Search

the Netlist).

e Show Selection on Schematic will show a

leaf cell or net in a schematic window
(Chapter 3: GofTrace).

Search

Show Selection on Schematic ¥

Driver af 'EM' Ckrl+d

e Driver of will take you to the gate that drives Load of 'EN

the selected net.

¢ Load of will open a window that displays the

fanout of the selected net.

List Fanin EndPaints
List Fanout EndPoinks

Parent Module

¢ List Fanin Endpoints finds the flipflops and List Contest

ports that drive the net.

¢ List Fanout Endpoints menu finds the flipflops and ports that the net drives.

e Parent Module takes you to the surrounding module that the current text is located in.

¢ List Context shows what the net is connected to and the hierarchical name of the scope

where the net was defined.

e Some of the above menus will open
other windows to show the relevant
information. The text inside these
windows is also hyperlinked, so you
can click, double click and right click
to navigate further into the design.

B, i<t Connectivity for Net EN

File Cptions

clk gate gcifhmumber reqg 0/EN has 3 comnectic
FfEPATH: Top (TM gciflt)

0: BREEEE  Liak Library Contest For LeaF MNANDZX1 t}
FFEPATH: T r i

1: LATCECK12 latehs mesmwy  womn ECK (ENCLE

# fEPATH: Top {TH_gc Find in Gofviewer hmmber

2: LATCECX1? latc Find in Schematic  * [ECK({EHCLE
Copy ko Schematic #

Double Left Click to jump to code, information, and schematics:

¢ Double-left click on a
net to jump to the code

that shows the net's LATCECX1? latch (.E{EH)),.SE{TE), .CH{CLE), .ECK{EHCLE) ) :

driver. The bottom left
corner will show red if
there is no driver, or

3% || | Found. Line: 577 %% || The net is INFUT PORT|

else the driver code will
be displayed.

‘Z‘Z| | | | The net i driven by u:-:unstantl
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¢ Double-left click on an
instance of a leaf-cell
module to display the part i
in a schematic window
(see Chapter 3: GofTrace). el GofTrace ema pom 1.00:1, ID gatesa
A leaf-cell is a module that File Schematic EXC Commands Opkions  Help

is defined via a synthesis
4 RS

or technology library. == @l

¢ Double-left click on an
instance of a
hierarchical module to

[~ ECO

clk gate gcif =0 good reqg.latch
2 — 0 i

display the definition of the EHE & CLE
module in the netlist text TE
. SE
window. IR
LATCKCX12

¢ Double-left click on

a leaf cell type to
find information from
the library that
defines the cell type.

- latch {.E{EH},.SE(TE), .CK{CLE) , .ECK(ENCLE) };

HEs eaf Library Context for Leaf LATCKCX12

The nature of the L]'.hrark!ill]g hv.slow is defined in the library file ./syn
information displayed cell (LATCKCX12) {
dependg on whether cell footprint : tlatnca;
the cell is from a area : 23.284800;
technology library or clock gating integrated cell : "latch posedge";
a simulation library. pin{E} {
direction : input;
clock gate enable pin : true;
capacitance : 0.004875;

2.2 Search the Netlist

You can search inside the netlist text window of GofTrace using either the <CTRL>-S key combo or
the search dialog.

Quick Search with <CTRL>-F keys:

e Left click on some text in the netlist window to select it, then CTRL-F
press the CTRL-F keys to search for other instances of that

text. Press <CTRL>-F again to jump to the next instance.
Search with a Dialog:

¢ Open the search dialog by p_SDFFROX2 hbeat2dly reg { .D{H177}, .CK{net1378

either: { .D{H333), .CE(ne

L -

¢ Right clicking anywhere
in the netlist window and
choosing Search from
the context menu to open
the search dialog.

1sh=s 0 ) ):
P _SDEFROX2? goif wrads
1shs 2 ) §:
p_SDFFROX2 hbeatdly
p SDFFROX? frpl=s2gcif reg { .D{n3l8), .CE{netl3

Show Selection an Schematic ¥

List Context 3

e Or press the Search
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button on the button bar.

¢ Using either method, any
selected text will be
inserted automatically
into the Find field in the
dialog.

¢ Press the Find button to start a
search for the next occurrence
of the string in the netlist.

Highlight all Instances of a module:

¢ The Select all matches
button highlights all strings
that match the search string
S0 you can easily see them
when scrolling through the
netlist text window.

¢ This function also selects the
instances into a buffer so that
if you right click and choose
the Show Selection on
Schematic menu, all of the
selected gates will be
displayed in a schematic
window.

@Euﬁl‘iewer, [Top:clk_gate_qcif_s0_good

Help

#

Commands

2=

File Options

——

@ﬁ:arch in MNetlist Window

Drirection: b ode; Case:
' fonward {* euact f* came
" backward " 1egesp " nocase

|qcif_wraddr_reg_[l_

Findl Select All Matches | Cancel |

@Euearch in Metlist Window

Drirection: b e Casze;
' fonward ¥ euact f* came
" backward " 1egexp " nocase

|qu:if_wraddr_reg_[l_

ADIZBB2X2 US? ( .BO(B[2]), .B1(nl37), .AOH{nl33)

Search |

Shove Seleckion on Schematic ¥ M
Schematic O

Parent Module

Schematic 2

Lisk Conktext

(R[14]},

2.3 Report area, leakage, leafs, & submodules

GofViewer can generate several different reports about the entire design or a branch of the hierarchy

tree. To generate reports using the Report Area or Report Leakage menus, GOF needs to have
access to the technology libraries for the leaf cells of the netlist.

Copyright © 2013, SynaptiCAD Sales, Inc.
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Generate Reports for different modules and parts of the design:

e To generate a report about a
particular module, left click on the
module name in the hierarchy
window to select it, then right click
and choose one of the Report or
Statistic menus.

e These menus are also available as
context menus in the hierarchy
window.

Report LeafCells and Statistic of Design:

mﬁuﬁ'iuwr_‘r [Filew/ T™Lgv] [Topegte_343] ID gatesol
Efe | Find Commands Options  Help

& o Z]
L zoko Line Mumber

y Report on object
me::i ' selected in
- s hierarchy window
Report leaf cell 1 inc 1)
Repart submodies [ - = .
| atistic of currene design | /120 Tt LERE_D e
peg (GHE TH goiflt 4 i

Lalaly b {CHI T geiflt 1

List Cell R
= aTE T | req{GHI TH griflt)
L c1k aate arif wraddy realGHT TH el 11t 3

Fieport area of GHI_
Bieport leaf cals of GHI_TM_gaflt_3_gcifdec
= Beeport submodules of GHI_TM_geifit_3_qofdec
~ Stakistic of GHI_TM_gafl_3_ocifdec...

Gobo Line MUM

¢ The Report Leaf Cells menu generates a report that lists all the leaf cells of a particular
module. This report is hyperlinked, so right clicking on the blue entries will give you more

information about that item.

¢ The Statistic menu opens a dialog
which gives you more control over
the reports about Leaf Cells.

¢ [f the Leaf Cells option is selected,
you can choose to report all leaf
cells, just sequential cells, just
combinational cells, or just a set
of leaf cells that partially match a
comma-separated list of strings.
GOF requires a technology library
to distinguish between sequential
and combinational leaf cells.

Click hierarchical window to select: GHI_TK_geiflt_3_goifdec
[tern: & Leaf Cell: ¢ Submodules

Leaf Type: &l € Sequential © Combinational
% Select |AMDZ<2, MORZ<1 Example: MakD 242

Execute | Cancel | Help |
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¢ Press the Execute button to B G atistic result

generate a report and display it in y X
a Statistic result window. The Bile  Optians
dialog will remain open so that you Leaf cell statistic of Top(TH gciflt)

can quickly generate additional CLEAHD 2X2 2
reports by selecting other MHD2X2 13
instances in the design hierarchy LHORZX1 38
and pressing execute again. HAHD X2 66
, , CLEHAN o
* You can right-click on leaf cell el List Library Cantext for Leaf CLKNANDZXZ
names in a S_tat/st/c res_qlt window Total 154 AHDZX2, T e h;
to see their library definitions.
Detail:

ycifdec 2 has 2 HANDZX2
TH gciflt DWO1 inc 1 has 1 XHORZX1
TH gciflt DWO1 inc 1 has 1 CLERHD2X2
TH gciflt DWO1 inc 1 has 10 HAHD 22
TH gciflt DWO1 inc 1 has 1 CLENANDZX2
TH gciflt DWO1 inc 1 has 4 HOR2X1

Report on Sub-modules:

¢ The Report Submodules menu EH 1 atistic result

generates a list of all of the

File Options
submodules (non-leaf cells) of a oe =P
selected instance in the hierarchy Submodules listing of TH geiflt
tree window. Top (TM qciflt)

add 454 (TH gciflt DWOl inc 1)

clk gate hbeatdly reg{GHI TH gciflt
clk gate Instaddr e reg{GHI TM gcifl
clk gate pregcifen reg{GHI TH gciflt
clk gate gcif =0 good reg(GHI TM grci
clk gate gcif wraddr reg(GHT TH gcif
clk gate gcifclipdly reg{GHT TH gcif
clk gate gcifhnumber reg{GHT TH gcif
clk gate gcifhnumber reg 0{GHI TM gc
clk gate gocifvmumber reg(GHT TH gcif
clk gate gcifvmumber reg 0(GHI TH gc

Reports on Area and Leakage:

One or more technology libraries (synthesis libraries) that define the leaf cells of the design should be
loaded before generating area and leakage reports. If a library is missing, a warning will appear and
the results will not be accurate. See GofViewer Commands Menu for information on loading the
technology library file(s).
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* The Report lgé?arfza of Top{TM_qcifit)
Area menu Eile Options
shows the total He =
area of the TM gociflt has area 6165.5328
selected object {Douhle click on hierarchical module to expand submodules)
and thenthe || e
area on each MODULE HUMBER  UHIT-ARER ARER FERCEHT
subcomponent. === =——==-——=-——=————-—————— -

GHI TM gciflt 1 0
GHI TM gciflt 1 geifdec 1 0
GHI TM gciflt 2 goifdec 1 23.28480  23.28  0.38
1 0
1 n

GHI TM gciflt 3 geifdec
FHT T ooed F1+ A ooed Fdar

L - - -

* The Report E=leak of Top(TM_qciflt)

Leakage shows

Fil=  Cptions
the leakage of ge =P
the selected TH gciflt has leak 1223.9§90119 oW
object and then (Douhle click on hierarchical module to expand submodules)
the leakageon |-
each sub MODULE HUMBER UNIT-LEAK LERK = PERCEHT
component. = |TTTTTT T T o T T m oo

GHI_TM gciflt 1 6 6 0
GHI THM gciflt 1 goifdec 1 6 6 0
GHI THM gciflt 2 goifdec 1 6.51229  6.51  0.53
GHI TH gciflt 3 goifdec 1 6 6 0
GHI TM gciflt 4 goifdec 1 6 6 0

*F F F F R

2.4 Matching a Net from RTL to Synthesis

One challenge when making a change to a netlist is to find the right spot in the modified netlist code
that matches the original RTL code. Constructs such as inputs, outputs and flip-flops are usually
preserved during synthesis so they are easy to spot when making a change. However, wires are
usually renamed or completely optimized away by the synthesis tool. To manually find these wires is
difficult and timing consuming (or even impossible when the net has been completely optimized
away).

GofViewer has an RTL-to-Netlist Matching feature which eases the process of locating synthesized
nets. To use this feature, you need to load in a GTECH file generated from the specific RTL-level sub-
module containing the RTL version of the net. A GTECH file is a generic unoptimized netlist that can
be generated using either Synopsys Design Compiler or Cadence synthesis tools from an RTL file.

Creating a GTECH file using Synopsys DC Compiler:

¢ From inside a DC shell, the following DC commands will create a Verilog version of a GTECH
file for a given RTL file (you will need a DC license to perform these operations):

read -f verilog submodule.v

write -f verilog -hierarchy submodule -o submodule.gtech.gv
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e Optionally, the Commands > RTL-to-Netlist Commands

Matching > Read in Verilog files menu =t

can be used to automatically launch DC and RTL-to-Metlisk Matching  * G s pTlpte KUY
silently perform these commands. DC must Read in Ghech File
be installed on the computer to execute this Read in Yerilog filels)
function.

Load the GTECH file into GOF:

A GTECH file from either Synopsys or Cadence can be loaded at GOF startup time using a -gtech
option or loaded later using the Read in Gtech file menu. Shown below are examples of both
methods of loading a GTECH file. Note that GOF also requires access to the design's technology
library(s) to setup a register pattern for the RTL to Synthesis matching function.

¢ | oading a GTECH file at GOF startup time:
gof -v library.v top_netlist.gv -gtech submodule.gtech.gv -synlib synthesis.lib

¢ The Commands > RTL-to-Netlist Matching Commands
> Read in Gtech file can be used to load in = v -
a GTECH file after GOF launch. RTL-to-tetlist Makching  * G E T RUN =S
Read in Gkech file
Read in Yerilog Filels)

Matching a Wire from the RTL to the Netlist:

e When a GTECH file is loaded, GofViewer will
display two trees hierarchies in the left side
window.

« Double click the GTECH tree to load the &~ = i a8 (7

GTECH file into GofViewer.

@Euﬁfiewer [File:runfiles;/ TM.gtech.gv¥] [Tog
File Find Commands Options Help

Log File

[ Top_Gtech(TM gciflt) |
Top (TH_gci £1t)

¢ Find the GETCH net that needs to be H330, H331, H332, H333, H3I34,
matched to the design's netlist, then right 330 ;
click on it and choose the Matching Search
net_name to Netlist from the context menu
to open a window with the results. Show Selection in Schematic

Matching 'geif1 28aks’ o ketlist

a4 Driver of 'goifl 28oky" Chrl+d

e There is also a Commands menu, Matching Commands
Wire, that opens a dialog that lets you type =t
in the net name that will be matched. RTL-to-Metlist Makching [ EE s la KU
Read in Gtech File
Read in Yerilog File(s)

e The results are classified into different lewvels: Best, Good (same fan-in but incomplete fan-
out), Good2 (different fan-in but exact fan-out). If a netlist net exactly matched the RTL net, it

Copyright © 2013, SynaptiCAD Sales, Inc.



Chapter 2: GofViewer - text viewer 33

will be highlighted in red.

¢ Right click on a net
and choose Send to

lgé?Eluui'.rf:ilnznl: net in netlist for net qcif128oky in RTL module TM_qgeiflt

Schematic to Ble Options

display the net in a SUMMARY : gcifl128oky is driven by Top Gtech({TM gciflt) C20¢

GofTrace schematic # FEPATH: Top (TH gqciflt)

window. *&&kkk Best Matches : Same fanin, same or =superset fanout.
USiS (naDax1) (¥) = RTL:gcif128oky 111

Ea Find in Gofviewer

*h&k% Lood Matches : Same famin, but imcomplete fanout.
FPEPATH: Top (TH gciflt)
U524 (RAOT21BX1) (Al BOH) Fanout mi==sing: 373. Extra Fanout

* You can display
more gates
connected to the

EEDI’TI‘EEE, Schematic 0, Zoom 0.67:1, ID gtech,
File Schematic ECO  Commands Options  Help
gate for the net by

& |&|a|iF iw] [k ]| o
middle mouse

clickingand [T A I A T
dragging pins of the
gate as described

in Chapter 3:
GofTrace.

B

® You can also display gates from the GTECH file to the same schematic containing the netlist
gates to do cross checking.

@Euﬁl‘iewer [File:runfiles,/TM.gtech.gv] [Top_Gtech:TM_qciflt] ID gtech
File Find Commands Qpkions Help

—— 2= 7

Log File BARE n330, w331, W3I32, W333, W334, H335, H336, H337, W
Top Gtech{TH qc:iflt}| , H339, frpls2gcif, H340, H341, ‘source
= = Search 18, H349, H3i50, H

Top (TH gciflt)

kion in Schematic Schematic New

Schematic 0

Matching 'geifl Z8aksy' o Metlisk
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e GTECH gates are displayed in a
different color in the schematic to
prevent confusion with the real
(optimized) netlist gates.

¢ Right click on a pin and choose List
Fanin Endpoints to open a window
that shows all the fanin gates for
that pin. List Fanout Endpoints is
also helpful in comparing different
parts.

Example of Matching Net from RTL to Synthesis Features:

In the SynaptiCAD > Examples > GOF_features directory, the case_gtech.bat file launches GOF
with a design that has a gtech file and the RTL Code so that you can experiment with the features in
this section.

2.5 Diff Utility for Netlist files

GofViewer can launch a file comparison utility that shows the differences between two netlist files or
other text files. To use this function, you need to have a "diff" program installed. Diff is a standard
program installed by default on most Unix system. On Windows, you can install the diff program
from www.cygwin.com to enable this functionality.

* Choose Commands > Launch @Euﬁ'iewer [File:./TM.gv] [Top:gte_343] Il

Compare Files Window menu to i . li .
open the Diff two text files dialog. Ble Find | Commands ~Optiens  Help
SynapkiCal »

Launch Compare Files Window

Diff two text files

file1: | REsae T I _Ccif.se Browse

file&: |newfverilug2.\,| Browse

W Metlisthode W Jump 1o first mismatch

FunDiff Close |
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¢ Choose the files to perform the diff on and press the RunDiff button to open the Diff window
and display the results in either netlist mode or line-by-line difference mode (set by checkbox).

Eﬂjnaw.'fTH_q:'if v v newnalverilogl. v

Fle Wew Hep

neswn Th_gilw newyhuariiog v
[EETY Ydanyiyanehs[43] | Vdsgriyseeks[48] | Gl Ndamyiyanahe [43) | \danyiysnahs (48] |
LEet] iy y [45) . sy 441 | hdanp \danyiyanshe [43) | Vdangriyanshe [44] W
FEITS gy 21 . ‘lanyiy 8] . ff_goint \lamyiyassbs [3] | Sdanyiyanshe[8) . £8_q
LE2 i mource_gultingl, .svc_bppilsvc Beel¥-4], aE aource_gultingk, . svc_bppi{svc_bpp[5:4] .
CEXT] CREFl_dabrdyThEfl dsbrdy), . pamshes | yameks ) (REFl_datrdy(REfl_daktedyl, .yansheiysnsh
(LT Pp_rdy(pp_wdy), .go_rdigoif_vd sn), svoths pp_rdyipp_rdyl, .go_vdigoif_vd_snk, =n
LEEL] SYWOPSYS _UNCONNECTED 3. STHOFSTS WMOOMMECTIED SEORSYS_WRCOKNECTED 1, SYWOPSYS UNCONNE
LELES SYWOPSYS UNCONNECTED & STHOFSTS WMOOMMECTID MEORSYS _WRCOKNECTED &, SYWOPSYS UNCONNE
CEEF] tamt_goifshE[Z1:001F 3: toat_golfskE[20: 9116 b:
'TEH EORINA W4 [ .Rin2}, .Bin%F, .Cind). _Tisrc 41 EDEITA W4 { .Rim2b, .Bin%k, .Cind, .

LELH a
LLLES i

LEET i

LEER] e

LELEL] .

LELE] .

LELL] .

LEIS .

LELTS |

LELE] FARDZAZ WAL { .AChifl datrdyd, . Binddd. Tim3) 3, EREFIEY Wl ( .ACRif]l dabtedyl, .Binddl, .Tind3
LET™ THWE2 WA2 §  AinddF, _Tinddd 3o IETED FI2 . Bind¥), . Yinddb b:

LETTS CLETHWNL W83 § _ACEE heElh, . Tindd3 3 CLEINTEL WY € RCEE REE1h, .YinddF }:

LETTY AKDANZ WS4 ( .Ainél, BOfE_grited). Cimkil, ¥im BMBIET WA (. Remkd, (BOEE grifedd, COnkgl,
LETE IEYEZ WAS © . ACnd8l, .Tinker 1o INTEZ ¥905 ¢ .Bimd®), .Yinddb bs

4| | ki 4] | r

¢ The differences are marked in red. Click on the colored bar in the middle to move between
differences.

¢ Once a comparison has been performed, you can
switch between netlist mode and line-by-line mode
by checking the View > Netlist mode menu.

Ihcrease Font Size
Decrease Font Size

Shiow Line Murmber
v Show Compare State

v Metlist Mode

2.6 Analyzing Timing Violations
GOF can help investigate timing violations. Once you get a Prime Time report file, you can use GOF
to look at the timing violations using the schematic window and sewveral different listing windows.
View Timing Violations:

* In GOF, choose the Commands > Process @Euﬁl‘iewer [File:runfiles,/ TM_qcif.¥
Timing Violations menu to open the PT
violations controller dialog.

File Find | Commands Options  Help
]

Process Timing Yiolations I
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EEPT yiolations controller

Input a PrimeTime violation report file and parse =]
PRARSTING: C: /nandigits/runfiles/pt.timing.report pa
DISPLAY PATHS: Load 1 of 100 paths

. . e
Input Report File: II::.-"nanu:ligits.-"runfiles.-"pt.timing.repu:-rt M
Start Paint: ||ar'|_l,l ﬁ Exclude
End Pairt: ||an_l,l ﬁ Exclude
Through Paint: ||an_l,l ﬂ Exclude

Mumber of Path: ||'I il
Yialation bype: (% Ary © Setup ¢ Hold
Parze | Drizplay PathzDretail | Surmmary | Cloze | Help|

¢ Enter the name of a timing report file in in the Input Report File edit box.

¢ The Start Point and End Point boxes let you specify a place in the hierarchy to start or stop
the search for timing violations

e The Through Point box can specify a point in the hierarchy that timing violations should be
associated with.

e The Number of Paths indicates the number of paths to display in a list window or draw on a
schematic.

¢ Press the Parse button to find the timing violations that meet the settings in the dialog.

¢ Once the Parse operation has completed, view the information using the Display, Paths
Detail, and Summary buttons.

¢ The Display button shows the B i e L D

timing violation on a schematic. Path
StartPoint : winet hahf foerindes oeg 3
Emclfoant : manst hshi /passhe reg 77

uimst hshi.curindexs reg 3
net LI 193

HiGy,
ghret ey tent ski[1]
— 1 F amout Tranm IRy r |
» 11 ). 4 n.42 .47
—
SDFFRHIEA
wimiet haki 4957
test sl -
—I-L' % mAGE1
RESTH, NOm—
- i 1 0.l 1 )
HEED -
winst Rali. U077
il 77—
A Ty 5 miLEY
— N )
§ . lly
- - u u 1 &
HURTX
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e The Paths Detail button opens a listing window with timing information about all the nets and

gates in each path.

B st detail of paths -

File  Optiores

Startpoint: winet hehf/curindes req 3
Endpoint : winst hshfiyanshe reg 37

Path Growp: clkdgh dstw clk
Path Type: max

(rising edge-triggered [lip-flop clocked by clklgh grifr clk)

{rising edge-triggered flip-flop clocked by clklgh dstw clk)

™ gocif HHI®IDC 36000 artizan mecilyg hv.synth

Point Fanout Cap Trans Incr
clock clkigb goife clk {rise edge) 0.00
clock network delay (ideal) 0.u0
uwingt hshifcurindex reg 3 /0K (p SDFFRHINA) .00 0.80
winst hshffcurindex req 3 70 (p SDFFRHOX4) n. .42
winst hshfftest shi[3] (net) 11 n.o7 0.00
winst heht/UL9ST/ R (MAMD 20 ) o, 0.00
wingt hehifAMITTSY (HAHD 20 ) o1z 0.17%
winst hshifmé581 (net) ] .ol . il
uwinst hshfAIS077/8 (NOREXE) .12 0. a0
winst hahf A0 (HORIN) .15 0.16

- s B e a8 s s B e s
= @ & ¥ = @ @ ® o ®
=
-
HemAaHRRABMHAHR

e The Summary button opens a listing window with summary information about each path (e.g.

total delay time of the path).

Igé',?"'iu:nlatiu:nns summary

File Cptions

List paths:

0 5:winst h=hffcurindex reg 3 E:uwinst hshffyanshe reg 27 VIO: -1.25 max
1 S5:uinst hshffcurindex reg 3 E:uinst hshffyanshe reg 25 VIO: -1.25 max
2 5:uinst hshffcurindex reg 3 E:uinst hshffyanshe reg 27 VIO: -1.24 max
3 5:vuingt hehffcurindex reg 3 E:winst hehffyanshe reg 25 VIO: -1.24 max
4 5:uwinst hshffcurindex reg 3 E:uwinst hshffyanshe reg 27 VIO: -1.23 max
3 Siuwinst hehffcurindex reg 3 E:winst hshffyanshe reg 23 VIO: -1.23 max
6 S:uwinst hshffcurindex reg 3 E:uwinst hshffyanshe reg 21 VIO: -1.22 max
T S:uinst hshffcurindex reg 3 E:uinst hshffyanshe reg 19 VIO: -1.32 max
& 5:uinst hshffcurindex reg 3 E:uwinst hehfjfyanshe reg 7 VI0: -1.22 max
9 5:vuinst hshffcurindex reg 3 E:uwinst hshffyanshe reg 6 VID: -1.22 max
10 5:winst hshffcurindex reg 3 E:uwinst hshifyanshe reg 4 VIO: -1.22 max
11 S:wingt hshffcurindex req 3 E:winst hshffyanshe reg 3 VIO: -1.22 max

Example of Analyzing Timing Violations Features:

In the SynaptiCAD > Examples > GOF_features directory, the case_timingvio.bat file launches
GOF with a design that has a primetime PT file so that you can experiment with the features in this

section.
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2.7 GofViewer Menus and Options

The following is an ovenview of the menu commands in the GofViewer window.
File Menu:

¢ Load Design loads libraries, netlists, and other
options.

@Euﬁfiewer [File:files/TM.gv] [Top:gte_:

Fle Find Commands Options Help

¢ Reload design gets the modified design files
after making changes with the GofECO feature
and refreshes the screen.

Load Design
Reload Design
Load Technalagy Library File

¢ Load Technology Library File loads into
memory a technology library which contains
parameters for leaf gates. This performs the
same function as the -synlib option that is used
in the batch file that launches GOF (see Chapter Exit

1: Launching GOF with a Batch script). = =

Open Metlisk

Cpen Log Windows

e Open netlist can open a single netlist file, but not library files. GOF usually should be
launched using a batch file as described in Chapter 1: Launching GOF with a batch script.

* Open Log Window launches a list window that shows all of the GOF commands that have
been performed.

¢ Exit closes GOF and all GOF sub-windows (such as the schematic windows and list report
windows).

Find Menu:

¢ Search opens a dialog that lets
you find strings that match a

Hmr"ﬁewer [Filew/T*Lgw] [Topegte_343] ID gatesol
Eie | Find Commands Options Help

pattern (see Section 2.2 Search
the Netlist).

Goto Line Number opens a
dialog which accepts the line
number to scroll to.

Report and Statistic menus open
list windows with the associated
information (see Section 2.2
Report area, leakage, leafts &
submodules). These are also
available in the right click context
menu.

List Library opens a list window
that shows all of the cell types
defined in the loaded technology
libraries. Technology libraries are
loaded using the -synlib
command (see Section:
Launching GOF with a Batch
script) or with the File > Load
Technology Library File menu.

é Search
L zako Line Mumber

Report zrea
Report leakage

Report leaf cells

Report submodiles

| Statistic of current design

Lisk Libeary
Lisk Cedl

= Report submodules of

{Goio Line WUM

V|

Report on object
selected in
hierarchy window
[1_11-:_:.1
(GHI_TH geiflt 9 ge
e (BHI TH geiflt 4 i

g (BT TH geiflt 1 g

“FETE GATE GETT ¥UG000_req(GHI_TH geiflt)

~ Feport leaf oals of GHI_TM_gaoflt_3_gcifdec

GHI_TM_qeift_3_qofdec

~ Statistic of GHI_TM_goflt_3_gcifdec...
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e List Cell opens a dialog which lets you type in the name of a cell and then opens the library
context for that cell. If you do not know the cell name, choose the List Library menu and find
the cell in the resulting list, then right click to get the list context for the cell.

Commands Menu:

* SynaptiCAD menus @Euﬁfiewer [File:files;TM.gv] [Top:gte_343] ID gatesof

launch the waveform - : )
: Eil= Find | Commands ©Options  Help
viewer, load the —_—
i SvnapkicCah Launch SvnapkiC”A
W|avefor[n f;:e ﬁnd ! Load Waveform File
also set which viewer - ——— | aunch GofTrace Schematics =elct WaveForm Viewar
will be used (see CONE 5o etlist Matching C
Section 6.2: Show B Top({ 6E LT &
logic states from . Launch GofCall Script Interface input [14:0]
VCD file). . Swibch b GOF Shel Mode . input [14:0] B
I c (¢ (4] .
e Launch GofTrace ~ Sparecels [ 3 input
Schematics opens —c _ _ M input TC, GE
. | Launch Files Compare Window —
a blank schematic — O output GE LT §
window (see Chapter | o Process Timing Yiolations [ T2
3: GofTrace). . 5DF T
— C.ﬂll:g —y — =y _TH_

¢ RTL-to-Netlist Matching maps a net in a Gtech file to a netlist net (see Section 2.4: Match
Nets form RTL to Synthesis).

¢ Launch GofCall Script Interface opens a window that runs Netlist Processing APIs in
interactive mode (see Section 5.1: Interactive window & batch files).

e Switch to GOF Shell Mode closes the graphical GOF interfaces (GofViewer and GofTrace
windows) and enters into the GOF's shell script mode where you can directly enter GofCall
API commands. You can switch back to GUI mode from shell script mode with the shell
command run start_gui (see Section 5.2: Command line text mode).

e Spare cells menus are used to create a spare cells file and load it. This is used in metal-only
ECOs (see Section 4.6: Metal Only ECOs).

¢ Launch Compare Files Window opens a window that will compare two netlists and show
the differences between them (see Section 2.5: Diff Utility for RTL files).

¢ Process Timing violations displays timing violations from a Prime Time file using the
schematic window and seweral listing windows (see Section 2.6: Process Timing Violations).

e SDF creates an index for an SDF file and loads the SDF index file. GOF uses SDF index files
to speed access to SDF timing data (see Section 3.8: SDF timing).

Options Menu:

¢ Right Win Font and Left Win Font Options
control the font size for the left and '
right windows of the GofViewer. The

Increase Fonk Size

Right ‘Win Font

. Left Win Font L4 Decrease Fonk Size
actual font types are controlled using
the GOF Setup dialog (see below). Durnp Waveform Restore File
Setup

e Dump Waveform Restore File will create a filter file that can be read by Verdi and other
programs (see Section 6.3: Create Wawveform Restore File.
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e Setup opens a dialog that lets you set the colors and fonts for each of the windows in the
GOF tool suite.

¥ setup window

DifwinTest | GofECO | GofTrace || Misc | PapwinTest |

I Fu:untsl I:Iptiu:unsl
Set Default

testfareground textzelection
RTLCarmments RTLCade RTLDigitz
R TLMumber
RTLOMer | ProgreszB arB ackground

* The Options Tab

controls line spacing

between lines in the DitPsin T et I GofECO I GofTrace I Gofyiewer I bizc I PophainT ext I
source code
window. Color I Fontz I Options I

Set Default

Line Space: |3

* The Fonts Tab oot

the font for each

type of GOF DiffwinTest | GofECO | GofTrace | | Misc | Pc

window.
Color I I Options I
Set Default

Hierarchy window: ||:|:|urier 12 bold
Netlist_window: |courier 12 bold

e Iie
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Chapter 3: GofTrace - schematic viewer

Once a netlist is loaded, you can view sections of the design as a schematic using a GofTrace
schematic window. GofTrace allows you to quickly display only the portion of logic that you are
interested in by focusing on tracing just the fan in/out of a particular path, unlike other schematic
tools which force a fixed placement of the gates that makes it difficult to rearrange the gates to
visualize just the area of interest.

Zoom Show  Schematic Pointer Mode for moving  Manually Route
Schematic logic states  yngdo gates & tracing logic connections

EnfTracE, Schematic 0, Zoom 0.44:1, ID gatessai,

(] [

"Show Logic Cone”
context menu
draws all logic
that drives a gate

(]

Automatic
Place & Route

G

<] [ [+ [

Middle Mouse draws all gates
that are attached to a pin

3.1 Open a Schematic Window

There are several different ways that you can launch a GofTrace window and fill it with a partial
schematic. Once you get a single gate into a schematic (either by double left clicking, dragging-and-
dropping, or using the right click menu), you can use the commands in the next section (Section 3.2:
Draw Fan In/Out of a Part) to trace the buffers and logic attached to the selected part.

It is important to remember that schematics only display leaf cells that are defined in the Technology
or Simulation libraries that you loaded into GOF. Module definitions in the netlist are treated as
hierarchical models and can be viewed in GofViewer, but will not be displayed in the schematic as a
distinct part. Only the leaf cells and their connections will be displayed in the schematic, because
that is what can be changed during an ECO. See Section 1.2: Concepts for GOF files for more
information on this topic.
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Launch GofTrace with Command Menu or Double Left Click:

* szhOpen a blank schematic window @Euﬁfiewer [File:/TM.gv] [Top:gte_343
elther:

File Find Commands Options Help

¢ Press the GofTrace button on

the GofViewer window. @ % “ n @ .m

¢ Or choose the Commands >

Launch GofTrace @Euﬁfiewer [File:./TM.gv] [Top:gte_343] ID
Schematics menu. File Find | Commands ©ptions  Help

é _ SynapkiCAal k

T Launch GofTrace Schematics

* To open a schematic window 028 24 . {.B0{nl136), .B1(B[1]}, .AO{(B[0]}, .RIH{R
with a gate symbol loaded, =

double left clickona Double Click to display in a new schematic
module instance in the netlist or
text window. If the double Drag-and-Drop to an open schematic
click takes you to a new
SeCtllon of code 'nSFead of e, Schematic 2, Zoom 1.00:1, ID gatesof, [il=] E3
opening a schematic, then - : Waver . EI— o
the module is a hierarchical e SemempEdc E0C dEvEloiiE ComnEncE Qs ZE
model and you need to drill = (& &%) (| &0 ﬁ | |k [R| | ECO
down to find the leaf cells to I
display on the schematic. 1L -

¢ Drag-and-Drop one or more
selected leaf cell from the h gte 343.U88
viewer window to an open ni36Trn
schematic window using BI1l| iny o0
either the left or middle BL01| 5 a
mouse button.

ALO1 aan
R02B 24
Send Several or all Gates to a schematic using the right click menu:
¢ Select one or more lines of AOIZBBZ2X2 U7 { .BO{B[2]), .Blinl3?), .ROM{ni133)

code, right click and choose one
of the Show Selection on
Schematic > Schematic # to |

load the selected gate or gates - —— - .

. . . Show Selection on Schematic

into a schematic. Selecting .
Schematic 0

Schematic New will open a new Parent Madule )

. . Schematic 2
schematic window (the other _
entries in this popup menu are LaliCayles: {R[14]1), .Bo{nll

for existing schematic windows).
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¢ For small modules, <CTRL>-A input TC, GE LT, GE GT EQ:
will select all of the text. This output GE LT GT LE, EQ HE;

AU vire 0109, nl10, nill, n1l2, nii3, n
option called Draw Full

Schematic that sends all of the

- nl123, nl24, n

selected gates and the nets WLk, OhlEd,
connecting them to the Craw Full Schernatic
schematic and places and ;, -Rl(ni123), .B

routes the schematic. Parent Module

List Conkext , -Alinl126), .H
ni22)y ):
I3 Usl ( .A(n129), . ¥{nl28) };

Sending all Instances of a module to a schematic window:

¢ In the GofViewer window, right click Ej?ﬁearch in Netlist Window
and open the Search dialog.

) o Direction: Mode: Caze:
¢ Type in a module definition name (* forward - o
and press the Select all matches
i~ backward i~ regesp i nocasze

button to highlight all strings that
match the search string so you can |q.:if_wraddr_reg_lil_

easily see them when scrolling
through the file. Fir'u:II Select &l Matchesl Eancell

¢ All the selected instances can AOT2BE 22 U8T ( .BO(B[2]), .B1(ml37), .RAOH{nl3i3)
then be displayed in a
schematic window using the
Show Selection on |
Schematic menu.

tion on Schernatic ¥ M
Schematic 0

Parent Module

Schematic 2

Lisk Conbesxk (RA[14]), .BO{nil

Use GofTrace Load Gate menu to load a gate or net into the schematic:

* From inside a GofTrace EufTracE, Schematic 0, Zoom 0.67:1,

schematic window, choose
. , File: ic ECO  Waveforms Comma
either the Schematic > Load - Sanemele | 12 = =

Gate or the Schematic > Load = List Gate

Gate Driving Net menu to m
open a dialog for specifying the | Load Gate Driving MNet

object to display on the
schematic.

Copyright © 2013, SynaptiCAD Sales, Inc.



Gates on the Fly Manual

* Enter the name of the gate or ﬂEnter gate instance to draw on the schematic

the net depending on which
E.G. 'u_abc 234" o 'u_abedU1 234

1 H *
dialog y(,)u open.Wild cards * are Alternate way iz to draghdrop from Gofiewer
allowed in the name. The path )
Gate instance: |L|BE

can be specified using "' or /'
characters. The search is CASE IIIK| Cancel

SENSITIVE.
¢ Press the OK button to display 586 uss
the gate/net on the schematic. - )1; >:n".'9
nd04

HOR 22

Transfer Gates between Schematics by drag-&-drop or context menu

¢ For either method of transferring gates, you must first specify the gates to transfer by
selecting them. Multiple gate selection can be achieved by left clicking down and drag on
an empty part of the window to open a selection box, and then dragging until the selection box
surrounds the parts to be selected. More parts can be added to the selection by pressing the
<CTRL> key while left clicking on objects. <CTRL>-A will select all the gates in the active
schematic window.

¢ Press the middle

mouse button down @@ a[a T x| Bl Mididle Mogse drag-S-drap
on one of the ’ s i =1 selected parts between windows

selected gates, then S _— _ ,
drag the mouse to the S e A T A, ol

new schematic
window and release ol
the mouse button.
During the drag you
will see the symbol P wa— | %,
"Drag & Drop Circuit" P m ot D
moving along with the o i .
mouse cursor. T — e R

e i R b, |

\ RS 8 ST 4y En oo
i SR T e 1w e

whm_BULNRE A1) L FL
BL% -, s

Bl El

i e bl

¢ Another way to transfer gates - m = . gte 343.U87
is to right click and choose
Copy Selected to >
Schematic # from the
context menu. This menu will
only be visible if you have
gates selected. CLETHY1

Schematic Mew
mi3d::

gte 343.U938
B3] nl33

g‘tE_343.Uﬂ4
o N |
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3.2 Show Fan In/Out of a Gate

GofTrace is optimized to allow you to quickly trace a gate's fan-in and fan-out so that you can
determine how the gate is connected in the design. Once a gate is loaded into the schematic as
described in Section 3.1: Open a Schematic Window, use the middle mouse button on the pins of the
part to display the parts connected to the pin. If a technology file was loaded with the netlist, there
are also several Show context menu functions that can display special types of trace paths when a
pin or gate is selected (e.g. show all pure buffer paths driven by a pin).

IMPORTANT: Tracing more gates with the middle mouse button:

® Press the middle
mouse down on a pin to
display the fan in/out,
then drag the mouse to a
new location and release
to complete the

! Top---gte 343
placement. If you don't par_fromridth[4] 4

click the middle mouse down on a pin
and drag new part to a new location 4. 343 199
B[4] ni3n

CLETHVYX1

Left-click drag to

have a middle mouse rearrange parts
button, press both the
Left and the Right
mouse buttons at the
same time.
e Use the left mouse button to rearrange existing gates.
e When you trace the fanout on a Uil U615
pin, the number of gates driven el
is displayed as a number after niod

the pin name.

Automatically trace special gate paths using the right click Show menus

e To use the Show features, a gof -synlib tsmc65.1lib dsp chip.v
technology library must be loaded
(instead of a simulation library). The
technology library file can be loaded at [¥ Gofviewer [File:./ TM.gv][To

GOF startup with the -synlib File Find Commands Options
command option or later using the File Load Design |
> Load Technology Library File -

menu function. Load Technalogy Library File |

* Left click on either an input pin,
an output pin, or the gate itself to
select it.

Show Logic Cane
Showe buffers on Schematic

gte 334.U103

e Then right click to open the context
menu for that particular point on the
part and select the Show menu for
the desired type of trace path to
display in the schematic.

Show Logic Cone

Show Logic Cane k
Show unkil non-buffer on Schematic
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e Show Logic Cone
displays all of the
gates that drive all of

Gaol Trace, Schematic 2, Zoom 1.00:1, ID gabesol,

fie Schematic ECO Commends Options Hel
= B8R ] 2k Ko o

the input pins of the
selected gate. This
function will trace
through all
combinational logic
back to a port or flip-
flop. This menu is
available on both pins
and gates.

e [f the resulting logic
cone is very large,
then a warning dialog
may pop-up and
recommend that you
view it as text.

e Show Buffers on Schematic is
available only on output pins. It
draws all of the buffers and inverters
that are driven by the pin until it
reaches an non-buffer-type gate.
This menu opens the Setup
Fannout Buffers Trace dialog.

¢ Trace logic level limits accepts a
number that sets the maximum
number of logic levels to investigate.

e Bypassing Gates allows you to
exclude certain gates from the
function. This is useful when tracing
buffers on a clock pin, where the pin
may drive some gated clock cells
along with clock buffers. By
entering the gated clock cell name,
the Show Buffers feature will not
stop on these gates.

¢ Show until non-buffer on
Schematic is only available on
input pin menus. It draws all the
buffers and inverters that drive the
pin up to and including the first logic
gate.

Logic Cohne for the selected part

Setup fanout buffers trace

Chooze level limit and
Bypazzing gatesz, ke BMDEZ, zame as
buffers_trace_exceptions parameter in setup

= — =
|Trace logic level limit: ||'I 2 I j
|B_I,Ipassing Fates: IL.-'E-.T CK.
Hunl Eancell Helpl
Jfop --u:nrl'_r_uh.l. b Ak sE-ukngl BEkT, C1k Gatle @
elichyie_ gty ok Eige WAANE Mt 33 WITEL BaNT. S0k g l.,l;.gnﬁ,"p,,_kd_'?_,,
N
T T J_-'_‘
c1klgh : 11 gk Fl 1 LATE]
L Hpht unel "\'!'I.l' '\.'.‘- gatle #l h l"-"‘!‘""'t‘:’! 'IH::'{"'“
"elnTh goiirclk :F 1 =
gl
— |
Bt usha L St 1k gate o1 h.dal_ren LEFH
g iR o
X winak_hihg_clh_gats
h_gats |
_J\L-r:::w. uins Hehs.cih gate_turinden ST
’ R ]- _—"'.l |
e | i
T _chagh_qck_chMoDUT
gte 3440143
B[14] - ni?1
H A — 1__\

ml gte 34.U102
e 344 *

RL14]
par fr m'rm'lrrll‘l'.['l-l_] F—;Fr["m] n”_j)‘ :: n135
U'RZKZ

THFUT pax Erl:ilm:,dth[i-i]
. E -.El.'n.rrwiqll h14]
LA

Buffers an Input pin
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3.3 Show Circuit between two Gates

This function can draw the circuit between two gates or ports. For example, it can find out if there is a
path from a flipflop to another flipflop. The function does not work across connector parts (marked with
an 'X) which have different hierarchies on the left and right sides.

Find Circuit between two parts:

e Select just two gates or ports in the
schematic.

¢ Right click and choose the Find
Circuit between two points menu
to open a dialog box (this menu is
only available when two or more
gates are selected).

Find circuit between bwo points

* Draw Type determines EEEDraw circuit between two ports/gates Ed
whether the results are
sent to a schematic or to Crraws Type: " Display On Text Window ¢ Draw On 5chematic
the netlist text window. Lizt Gates Detail I Enatle

* From Point and To Point
show the gates that the
function will look for paths Fram Paint: |acifhnumber_req_14_

between. To Paint: GEE

¢ Press Execute to perform
the search. Execute| Cancel

¢ [f Draw On Schematic is selected, you can also choose to enable Auto Place Gates to
automatically place the gates in a reasonable manner. To route the resulting nets, right click
and choose Place & Route > Auto Place & Route from the context menu.

= :*@%‘—_ﬂ_ﬂr ; JT'D'“““EBF—?'ELDF

| o - -

= e

Auta Place Gates: f* Enable { Dizable

e e

Fird cirouit betvwesn baa points

Place & Route Auko Place & Roube
Suto Place e

F 1 = . =0 =0 ] )

1
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¢ |f Display On Text Window is
selected, then you have a choice
of whether to enable or disable
List Gates Details to control the
amount of information that is
generated. If enabled, a text
window will pop up that lists all
connections from the starting
leaf cell to the ending cell.

lE?Fim:l circuit between two ports;/'g

File Cptions

Path 0:
U198 /R0
Ul10/h
U334 sno
Ul62/R
Ul63 /7R
U234/n
Top (TM gqciflt).gte 343(TH .
Top (TM gqciflt).gte 343(TH .
COHH #[14] PATH Top Top gt

Path 1:
U198 700

iminifn

3.4 Search & List Info for Schematic

Use the right click context menus to search or find out more information about a particular gate. You
can search for a gate or net inside the schematic by choosing one of the Find Matching menus.
The Find in GofViewer menu will take you back to the source code displayed in GofViewer. The
List menus will display text information about the particular gate or pin that is selected. The List
windows display information that is hyperlinked and gates in the List windows can be sent to a

schematic window.

Search for Gates or Nets in a Schematic

¢ Right click anywhere in a
schematic window and choose one
of the Find Matching menus to
open a Find dialog.

¢ Enter a partial search string. Any
gates or nets in the schematic that
partially match the search will be
selected and the schematic will be
adjusted to show the gates.

¢ In this example, the search string
U9 to find gates found two
matching gate instances:
gte _343.U91 and gte_343.U97.

| n53? 1{;1011542
THUIE?

Fin-:i r'-:la;:n:hing Gates in Schematic
Find Matching Mets in Schematic

EFind Gates [ x|
Miode: Caze: Marne:
' exact ¥ case ¥ instance
' regexp " nocase " module
U3
Fin-:ll Cancel
:'_lljﬁ midd "m.f-. — 1 il ¥e !.E_Il_lm?_ i
L —_ e x
n113). . i 1"'. AL ety 4 A EE LT
L 1 J a1 &)“' ."I .-’J
nlll 31 'Fll I-- me‘—u‘:p !
LTREN ]
ninsl 5-" rJ"II

AOTF2XEA
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View the code for a particular gate:

o Lfeﬂ click on one gate (rpt thg gte 344.U102
pins) to select it, then right click A[14] e
and choose Find Selected in nlo?l J }.&
GofViewer. Show Logic Cone
ORZ

Find Selected in GofYiewer

¢ This action will bring ? GoFviewer [File:./ TM . "
i ./ TM.gv] [Top:gte_344] ID gatesof
GofViewer to the top and ﬁ

highlight the code for the

gate that you have i bmmall L | n Edl 7|

selected.

File Find Commands Options Help

AHD2X? U101 { .A(A[14]), .B(nl21), .¥{(nl138) ):
OR2¥X2 - { .A(R[14]), .Binl21), .¥{nl35 ):

INVX?2 U103 { .A(n56), .Y{n58} ):
HAHD2X? U104 { .RA{nl124}, .B(n132), .Y{(n70} ):
OAT21X2 U105 { .A0(n128), .RA1{n129), .BO{nl05},

Finding Information Using the List Menus:

e The context menus for pins and
gates have several different List
menus which provide information

gte 344.U103

List Connectivity For Met nSa

about the selected object. HLE H LB ot e et
1 List Fanout Endpoints
Lisk Logic For INW®Z
List Conkexk For INWx2

¢ List Connectivity shows a list of gates that touch the pin.

¢ List Fanin Endpoints show a list of gates that can affect the value of this pin.

¢ List Fanout Endpoints shows a list of gates that are directly affected by this net.
¢ List Logic shows the gate logic function for the selected gate.

¢ List Context shows file information about the definition of the selected gate.

® Each Listvindow s oxt

hyperlinked to more information Fie Options
about a particular gate or leaf cell. as =
Right click on the highlighted text HAHD 3BXD 17§ 2

to open the context menu for that OAT2 1 List Library Context For Leaf NAND3EXZ |
type of object and choose what to IHD (2 TS
look at. HOR2HX1 WE'T

CLETHVE? U Find in Gofviewer k
CLETHVX1 U Find in Schematic ¥
MHD 31 UB6 Copy ko Schematic
AHDAX2 US0
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Find All the gates with a similar name and send them to a schematic:

e Choose the Schematic > List Gate to open the
Enter gate instance to list dialog.

e Type in a search string. Wild cards * are allowed.
The path can be specified using "' or /'
characters. The search is CASE SENSITIVE.

* Press OK to perform the search and open a list
window.

¢ All instances matching the [OF]

EEDI‘TracE, Schematic 0, Zoom
File | Schematic ECO  Waveforms

D’“
Load Gate Ctr -!g

—

ﬂEnter gate instance to list

E.G. 'u_abc. 1234* or 'u_abe/UT 234+

Gate instance: |15

0k | Cancel

) > &= List cells
name are listed in a new ) )
. File Cptions
window.
. FFEPATH: Top {TH gciflt)
[ ) —
ohamatio, fight Gk o an o sexe
» N9 OAT 211 s Find in Gofviewer

instance name and choose
Copy to Schematic >
Schematic #.

AHD X2 UES
HORZEX1 US

Copy ko Schematic m
v ;
CLETHVA2 Schernatic 0

CLETHY1 g1

Selecting All Gates and Nets in the schematic:

¢ Pressing the CTRL key and the A key at that
same time will select all objects in the
schematic window.

3.5 Place and Route Schematic

} |

Find in Schematic

CTRL-A

Initially a schematic is drawn with straight wires between connections so that you can quickly view
the circuit and get an idea of the gates and buffers that have been added by the synthesis tool. The
nets can then be automatically routed using the Place & Route menus, manually routed with the
Line Select Mode, or a combination of manual and automatic techniques.

Copyright © 2013, SynaptiCAD Sales, Inc.



Chapter 3: GofTrace - schematic viewer 51

Manually Route a Net:

¢ Press the Line Select
Mode button on the button
bar, so that the left mouse
button will be able to route
the nets. Right-click menus
and gate dragging are NOT
available in this mode.

e Left mouse click down on
a net to insert a corner
point and drag to route the
net.

¢ Right mouse click on a
corner point to remowe it.

¢ To discard the routing of a
net: first select it, press the
delete key to remowe it,
then middle mouse click
on a pin to redisplay the
unrouted net.

EEDI’TI‘EEE, Schematic 0, Zoom 1.00:1, ID gatesof,

File Schematic ECO  ‘Waweforms Commands  Opkions  Help
= P& & G | | kI[FE]|T Eco
1) Line Select Mode
gte 343.U88
nlie . .
B[1
g1 ni3s
B[0] a0
(AL0] (aw
AR08 24
gte 343.U85
A2 n137:2
e
LAl 21 Lefl-click drag and drop qlq
T —— L 1

Automatically Place and Route an Entire Schematic:

e The Place & Route menus
operate on the entire
schematic and are located
under the Schematic main
menu or any of the right click
context menus.

e Auto Place and Route
rearranges the gates and
routes the nets.

¢ Auto Place rearranges the
gates without routing the
nets.

¢ Auto Route routes the
nets without changing
gate placement.

¢ Reset Route returns the
nets to the default
straight connection
display (unrouted state).

i

EufTral:E, Schematic 0, Zoom 0.67:1, ID gatesof,
File | Schematic ECQ  Waveforms Commands  ©pkions  Help

=

Flace & Route

Auto Place & FLDUtEk
Auto Place

Auto Rouke
Reset Route

1. Hd
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e After a place and route, you
can still rearrange gates by —r— fiN=
left-click drag and drop. Then \—r-»— /
when the gates are placed, == \. .'" e

you can choose to Auto e J

Route to preserve the —2— — ==
placement and just route the ———]

new nets.

3.6 Display Settings and Comments

The schematic display is fully customizable, so you can control what types of objects are displayed,
how the logic is drawn, and the colors for different objects. Comments can also be added to a gate or
to the schematic sheet.

Control the types of objects shown on the schematic:

e The View menu controls

EufTracE, Schematic 0, Zoom 1.00:1, ID gatesof,

what types of objects are s .
displayed in the Options  Help
schematic window. H

Increase Fonk Size

. v Show Part 1] 2 21
L L L L L L L L L
v Show Wire ullm I!m_
v Show Title Aw
v Show Type
gte 343.U84

v Show Connections Hh\\'“ nl3d o0 =
v Show Comment n135 E

" 1

ars1l=

nl3ij

gte 343.U99 B1
B[41] niso o
CLET1 nll

~ RADIZ27H4

Control the Logic Display for each Gate

To make the logic easier to follow, sometimes it is helpful to switch a cell to an equivalent gate
symbol, so that the symbol is composed of either AND gates or OR gates. Using DeMorgan's Laws,
GofTrace can switch any two or more input cell from its original symbol to its equivalent
representation.
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e Select a cell, then right click and
choose Equivalent Symbol from
the context menu. This menu is
only available when the logic
symbol's components are ANDs
and ORs.

e You can switch back to the other
symbol by selecting Original
Symbol from the right click
context menu.

Change the Color of a Gate:

¢ Right click on a gate and choose
Edit Gate Display from the
context menu to open the Edit
Gate Display dialog.

¢ Press the Cell Color button to
open the Choose Color dialog.

¢ Choose a color and close both
dialogs. The gate will be redrawn
with the color that you chose.

gte 343.1084

nl3j2

g‘te 343.U9%0

B[12]
ni1?
B[11]
nils
nild
n115

|

nll3

List Lagic Fu:ur CATZAERS

EEdit Gate Display

Path |

Cco
Cl
B0
Bl
o
nl

Change Colar; | CellCalar

nil3

ORI 22 X4
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Change the color of cells defined by a particular library:

¢ The Setup Window dialog has | Options  Help
a Library tab that controls the

colors forcells n a particulr T

library. Open this dialog using

the Options > Setup menu.

¢ Click on the colored button to S . -
change the color for the library. Dyiffin T et I ofECO I GofTrace I [ ofiiewmer I I

Color I

Set Default |

alk gate goif ald g__h ig---T_,
Za- L

n2 46
—

HAND2XZ

INFUT rasat

HANDZBEXA

Control the color of comments and different elements within GofTrace

* Choose the Options > EufTracE, Schematic 0, Zoom 1.00:1, ID gates

Setup menu to open ; :
the Setup window. File Schematic Commands | Options  Help

’* 'I o Increase Fonk Size
e Choose the GofTrace [ ]
tab, then the Color DiftwiiTest | GolECD | (GorTracs)| Gotviewsr | Liveary | Misc | FopwinTewt | Dorshow |
tab, and then press
on any button to {Eolary| Fonts | Geomety |
change the color of SeA Defowk |

the stated object. CelLightCa -
GolTraceB ackGround
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Add a Comment to a Gate

¢ Right click on a gate and choose Edit
Gate Display from the context menu
to open the Edit Gate Display dialog.

* Type a comment into the Comment
Edit box and click OK to close the
dialog.

¢ The resulting comment is attached to
the gate and will keep the same
distance when the gate is mowved.

Add a Comment to the schematic sheet

e Left click into a blank space on the
schematic, so that no gates or nets
are selected.

¢ Right click and choose Add
Comments from the context menu to
open the Enter Comments dialog.
This menu is only available when no
gates or nets are selected.

gte 313.U90

B[12] 5o

117 .,
=L Spo nii3

niiel L.

ni1a =

nll5 M
m——/  List Logic for OAIZZEx4

Efedit Gate Display

Comment;

:IThis gate i=s responsible
for something important

gte 343.U84

nlj2

AOT 22 2%
qI‘]lii: gate i= responsible
for something important

gte 343.U103
ALsT n125
CLETHVX1
gte 343, Eg

Find Matching Gates in Schematic /s
Find Matching Mets in Schematic

arn —E
T CIEIRF
Place & Route
mﬁﬁ'—.ﬂ;uw

_/_,__f'
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e Type in the comment into the edit —
box ofth diaog ., EECIEr

This is an where
3, [the ECO is going
to be made.

* Press OK to close the dialog.

o
43

¢ The comment can be moved by left

clicking and dragging it around. gte 343.U103

ALST n125

CLETHYX1 Thiz iz an where
the ECO i=s going
to bhe made.

gte 343 .U%6

From within a schematic, you can get the timing information for each gate or net in the schematic if
you have a Standard Delay Format (SDF) file for the netlist. SDF files are timing files generally
created by timing estimation tools after a chip has been placed and routed. These are the same SDF
files used by Verilog simulators to perform timing simulations on a synthesized design.

3.8 Accessing SDF timing files

Create and Load an SDF Index file:
Since SDF files can be very large, GOF does not load an SDF file directly. Instead, GOF creates an
SDF index file so that it can quickly find timing information on demand as required.

* In GofViewer, choose the Commands > @Euﬁfiewer [File:runfiles/TM_qcif.v] [Top:
SDF > Create SDF Index File menu to

N di Eile Find | Commands Options  Help
open a File dialog. = i

e Locate the SDF file for your design and Create SOF Index File
press OK to close the dialog, create the = Load SOF Index File

index file with a .SIF extension, and then
load it into GOF.

¢ The next time GOF is launched, if the SDF file is the same, then you can just use the
Commands > SDF > Load SDF Index File to load the index file and skip the creation step.

SDF Timing for Gates and Nets:

¢ To get timing information on a selected gate,

right click and choose SDF timing to open a 1y us1
listing window that shows the delay = S M’
. ; 11 )
information. Show Logic Cone # l
HAHD : - "
SDF Liming I
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EHESpF info [_ O]

File Qptions

{CELLTYPE "HAHD2X2"} -
{INSTANCE U$1)
{DELAY
{ABSOLUTE
{IOPATH A Y (0.130:0.145:0.145) {0.212:0.221:0.221))
(IOPATH B Y (0.115:0.115:0.115) {0.155:0.155:0.155))
)

) L

f i

¢ To get information on a Usi
selected net, right click latrdy
and choose Connection ndd L]
SDF timing from the B
context menu. HAHD 2X2
nd3bto WOH hﬂisukil
PR rdy A1H
ORI ZBE 1¥4

E SDF interconnect info

File Options

| {INTERCOHHECT U$17Y US0/B0 {0.000:0.000:0.000))

3.9 Layout Viewer

GOF can display gates from a schematic in a layout viewer that shows where the gates are placed in
the backend layout. To enable this feature, you must load the files generated by your layout tool that
contain the layout information into GOF. The following layout file types are supported:

¢ LEF library exchange format, loaded with the -lef command.
¢ DEF design exchange format, loaded with the -def command.

¢ PDEF physical design exchange format, loaded with the -pdef command.
Load the LEF, DEF, or PDEF files:

¢ In GofTrace, choose the Commands > Load Commands  Options  Help
Layout Files to load in the layout information from a

View Gates in Layouk
LEF, DEF, or PDEF file.

= I‘: Load Layaout Files :l

¢ The layout files can also be added to the project when launching GOF using the -lef, -def, or -
pdef command line option that matches the type of file you are loading (see Chapter 1:
Launching GOF with a Batch script). For example:

gof -synlib synthesis.lib mydesign.v -def mydesign.def -lef mylib.lef
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Select Gates and View in Layout:

* Select some gates ina EufTral:E, Schematic 0, Zoom 0.67:1, ID gatesof,

zgr;e(;r::(a)::ia“:l;:gple gate File Schematic ECO  Waveforms | Commands Opkions  Help
achieved using area == F=IRICRICT [0e7 ﬂ Yiews Gates in Layout h
selection. To select an Load Layout Files L
:f;’;;@%l;c:nion:zt’y Xe E i Launch GofCall Script Interface

. " 5 el r
space in the schematic el

to open a selection box,

Launch Files Compare ‘Windaw

then drag to widen the af3 E 133 ———  Process Timing Yiolations -
box until the selection CLETRV SOF 3
surrounds the gates of L SR

interest. More gates can

be added to the selection ] } — b h13s
by pressing the CTRL T p—
key while left clicking 1 > wzel ]

on objects. Alternatively, e
<CTRL>-A can be used

to select all the gates in
a schematic.

* Once the gates are selected, choose Commands > View Gates in Layout to open the
Layout viewer. The selected gates will be shown with red arrows pointing to them.

Zoom Controls Name of Cell Selected

B ayout¥iemer, I tsmc, Schematic lyyout3,

Inst fnfd:
Hosdu Lg:

Seanch:

Search for a Cell Gates from Schematic
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* You can also show selected gates reset IE S0
and nets in a Layout Viewer window IB [=_jreset IB &
using the right-click context menu ' =
Copy Selected to > Layout 0. pabhy| o Legle ans

Copy Selected ko # Schematic Mew
Schematic 0

Layoult Mew

Layouk layouts
Layout layoutd

e The Search box searches for a cell in the layout window. The search string accepts wildcards
(e.g. NAND").

Example of Layout Features:
In the SynaptiCAD > Examples > GOF_features directory, the case_layoutview.bat file launches
GOF with design layout files loaded so that you can experiment with the features in this section.

3.10 Printing a Schematic

To print a GofTrace schematic, choose the File > Print menu to open the Printer Page Setup dialog.
Below are a list of the options you can set when printing a schematic:

@Printer Page setup B

Select Pages to Print. & Curert Wiew  Select Pages [0.2

Schematic Size Selection: % & size 1024x768 € B #ize 15802990 ¢ User defined: | 20481024
Schematic to Paper Ratic: |1
[ Portrait Page

[ Prirt To File ||::a"nanu:|igits.-"page.ps
k. | Eann:el| Helpl

¢ Select Pages to Print determines what will be printed. The Current View button will print so
that the top left corner of the current schematic view will line up with the top left of the printer
paper. Selecting the Select Pages radio button allows you to enter a comma separated list of
the pages to print (e.g. "0.2,1.2,2.3" will print three pages).

e Schematic Size Selection specifies the size of paper that will be printed. The default is
1024 X768 which corresponds to an A4 paper size of 11x8.5 if the Schematic to Paper Ratio is
1. You can choose a larger schematic size and shrink it down to fit on a smaller paper size by
changing the schematic to paper ratio.

¢ Schematic to Paper Ratio determines whether the schematic will be shrunken down to fit on
the paper. At the default value of 1, the schematic is printed at full size on the paper. If you
choose a User Defined size of 2048x1024, you can set the paper ratio to 0.5 to fit a big
schematic onto an A4 paper size.

¢ Portrait Page, if checked, will print with portrait orientation instead of landscape.

¢ |[pr command (Linux version only) passes additional command-line options to the printer

(e.g. -Pmyprinter specifies to print to a printer called myprinter). See your Linux manual for
available Ipr options.

¢ Print to File, if checked, creates a Postscript file instead of printing to the printer.
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3.11 GofTrace - Menus and Buttons

Below is an overview of the menus and buttons in GofTrace schematic windows.

Key Commands:

¢ Pressing <CTRL>-A key combo selects all
objects in the active schematic window.

e When one net is selected, press 'n’
key to highlight connected pins and
keep on pressing 'n' to jump between
all pins that the selected net connects.

e When a set of gates or nets are selected,
press <CTRL>-digit (where digit is 0 to 9) to
sawve the selection for later re-use.

* You can restore a saved selection at any time
by pressing the appropriate digit (without the
<CTRL> key).

e Press <SHIFT> and roll mouse middle wheel to
move schematic window horizontally

¢ <CTRL>-C and <CTRL>-V copies between
schematics

Context Menus:

<CTRL>-A to select all

Select part of a net and then
press the n key to highlight
each pin connected to the net
in succession fr

<CTRL>and 0,1, 2, 3,4,5,6,7,8,0r9
To save a selection
0,1,2,3,4,5,6,7,8,0or9

To restore a saved selection

SHIFT and mouse roller to horizontally
scroll

<CTRL>-C and <CTRL-V> to copy and
paste

The context menus for GofTrace change depending on what is selected. Below are some images that
will give you an idea of where the different commands are located.

Context menu when more

gte 344.U143
B[14]] ni21

e

than one part is selected

gte 344.U102
e 1 ot ) i
o Find circuit bebween bwo points h § nlis
Copy selected to »
OR2XD
H

Find Matching Gates in Schematic
Find Matching Mets in Schematic

Flace & Fouke
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Show Logic Cone L
Select one part or one pin Show buffers on Schematic

List Cannectivity For Mek nSa
List Fanin Endpaoints

gte 344.U103
o~ TOT List Fanout Endpaints
e Find Matching Gates in Schematic
Find Matching Mets in Schematic

Show Logic Cone » N R
Showe until non-buffer on Schematic acE S o
List Connectivity For Met nSa Show Logic Cone k
Lisk Fanin Endpoints

i Copy Selected ko k

List Fanout Endpoints

Find Selected in GofYiewer

Find fMatching Gates in Schematic ) )
Edit Gate Display

Lisk Logic for AQI22204
Flace & Raoute L Lisk Conkext For A0I222%4

Find Matching kets in Schematic

Equirvalent Symbaol

Find Makching Gates in Schematic
Find Maktching Mets in Schematic

Place & Route *

Context menu with no parts selected

gte 343.U92
B0

| nlng ~——
Add Comments

— Find Matching Gates in Schematic
Find Matching Mets in Schematic

Flace & Route L

GofTrace Buttons:

e The zoom buttons change the view size of the Eunrace schematic 8 Zoom 1.00:1
L] Ll - "

screen. Maximum zoom is 1. The little display Fle View Options Commands ECO He

shows the numeric zoom level i -
Elgla@lalin i F
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¢ The Undo button reverts the schematic view back e
ECO
to it's previous state (i.e. undoes your last change ] K =] |
to how schematic is displayed). This button is _,_,_,_,_,_,_,_ZZIIJ.V_,_,_,_,_,_
grayed out if you are in ECO mode (in ECO mode,
you must use the ECO Undo button, see Section ngl?ﬁ—aﬂ'“,}fz%
4.1: Enable ECO).

¢ The Pointer Mode button is the default editing
mode where right click menus and drag-and-
dropping of gates work.

CLETHWX]1

¢ The Line Selection Mode button is used to manually route nets on the schematic (see
Section 3.5: Place and Route Schematic).

¢ Checking the ECO box puts the schematic in a state that allows the netlist to be altered (see
Section 4.1: Enable ECO). In this mode, gates can be added, replaced, and deleted. Changes
to an ECO Schematic will change the netlist itself, instead of just how the netlist is displayed.

File Menu

The GofTrace File menus operate on the schematic image only. If you have been making ECO
changes to the netlist, then use the saving features in Section 4.1: Enable ECO, Undo, and Sawe.
The schematic image and place-and-route information are stored in files with a .st extension.

e Save writes out the schematic image and Eﬁufﬁace Schemat
L]

gic;isa:gg rot;litztlnformanon to a file with an IE Sthematic ECO ¢

. Save E
* Open loads a .st file and displays the Open
schematic. = —
* Print sends the image to the printer. Brint
¢ Exit closes the GofTrace window. Exit  Chrl-x

¢ The three buttons on the left side of the button
bar also perform the Schematic Open, Save,

. . Fil ach ki
and Print functions. T

= EH S

—

Schematic Menu:

e List Gate shows a list of all gates that match a

case sensitive search (see Section 3.4: Search ¥ li
& List Info for Schematic). These gates can LE Sl ] 250 RS Q:'mma{

subsequently be sent to a schematic using the = List Gate |
right-click context menus. ——  loadGate Cirlg
Load Gate Driving Het
¢ Load Gate and Load Gate Driving Net open a E‘ 0af Bate Hrving ==
dialog that lets you enter a search string. All = Find Matching Gates in Schematic

gates that match the search string (or gates Find Matching Mets in Schematic
driving nets that match the search string) will be
displayed in the schematic (see Section 3.1:

Open a Schematic Window).

I

Flace & Route L
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¢ The Find Matching Gates/Nets in Schematic will highlight matching gates or nets and
rearrange the schematic so that you can see them (see Section 3.4: Search and List Info for

Schematic).

¢ The Place and Route menus rearrange the schematic and draw the nets using horizontal and

vertical lines rather than straight lines (see Section 3.5: Place and Route Schematic).

Waveforms Menu

SynaptiCAD's Waweform viewers can be used with GOF to show logic states on the schematic.
These menus are covered in Chapter 6: Waveform Viewer Support.

Annotate Schematic writes the logic
states from simulation data onto the pins of
the gates.

Display Schematic Waveforms opens the

B

&

waveform viewer with the nets that are show
on the schematic.

Launch SynaptiCAD Viewer opens the
waveform window with all signals hidden.

Annokate Schematic
Display Schematic Waveforms

Launch SynapbiCal Wiewer
Load Waveform File
Select Waveform Yiewer

Schematic 0, Zoom 0.67:1, ID gatesof,
ic ECO | Waveforms Commands  Options |

A

T Tl

Load Waveform File loads the VCD file into the Viewer and prepares the schematic to be

annotated.

Select Waveform Viewer specifies which of SynaptiCAD's viewers to load.

Options Menu

Increase Font Size and Decrease Font Size
affect the font size in the schematic window.

Dump Waveform Restore File is an older method
of working with waveform data (see Section 6.3:
Create Waveform Restore File). A new graphical
method is covered in Section 6.2: Show logic
states from VCD file.

Save String to Clipboard puts GOF in a mode so
that when you click on an instance name or a net
name the name will be copied to the clipboard (no
need to press Ctrl-C to copy). The Ctrl-V will paste
into edit boxes or other text based tools.

Setup opens a dialog that lets you set the colors
of each type of object in a schematic (see Section

3.6: Display Settings and Comments).

| Options  Help

Increase Fonk Size
[Decrease Faonk Size

L L 5 S LK

Shows Port

Show Wire

Shows Title

Shows Type

Show Connections
Show Corarnenk

Dump "Waveform Restore File
Save String ko Clipboard

Setup
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e The Show menus control

- X EEDI’THEE, Schematic 0, Zoom 1.00:1, ID gatesof,
which object types are P

shown on the schematic. Options  Help

Increase Fonk Size

. ' Show Port
v Show Wire
v Show Title
v Shaow Type gte 343.U84
v Show Connections oo ~
v Show Comment
L | cl
AL31Rg n132
gte 313.U99 2221
B[4] ni3o e

CLETHYX1

AOT222564

Commands Menu

* View Gates in Layout ic 0, Zoom 0.67:1, ID gatesof,

shows the selected gates in
. Waveforms Options  Hel
a layout window so that you _— Commands Op ner

can see the physical 3 |[0E7 ﬁ Wien Gakes in Layout [
placement of the gates —————  Loadlayout Files s
(see Section 3.9: Layout

Launch GofCall Scripk Interface
Spare Cells ¥
Launch Files Compare ‘Window

Viewer).

=8

¢ Load Layout Files will load
the LEF, DEF, or PDEF file
needed for the layout viewer

(see Section 3.9: Layout
Viewer).

LIS

Process Timing Violations
SDF k

¢ Launch GofCall Script Interface opens a window that runs Netlist Processing APlIs in
interactive mode (see Section 5.1: Interactive window & batch files).

e Spare cells menus are used to create the spare cells file and load it. This is used in metal
only ECOs (see Section 4.6: Metal Only ECOs).

¢ Launch Compare Files Window opens a window that will compare two netlists and show
the differences between them (see Section 2.5: Diff Utility for RTL files).

¢ Process Timing violations displays timing violations from a Prime Time file using the
schematic window and seweral listing windows (see Section 2.6: Process Timing Violations).

e SDF creates an index for SDF file and load SDF index file. When SDF file is large, indexing
the file first and load in the index file will be much faster (see Section 3.8: SDF timing).
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Chapter 4: GofECO - schematic editor

GofECO is a special mode of the schematic window that lets you make changes to the netlist.
Normally, when you are working in a GofTrace schematic window, actions like adding or deleting
gates and nets only affects what gets displayed in the schematic and does not change the actual
netlist. When you put the schematic in ECO mode, such changes will actually modify the netlist.
Once ECO mode is activated, the ECO buttons will take over many of the schematic features like
saving files, undoing operations, and adding or deleting gates and nets, to ensure you are aware that
the actual netlist is being changed and not just the schematic view.

Enable ECO Replace the Delete Undo ECO Save ECO
M-fde selectfd gate Gate Dperftjon Fha nges
f

 cco PEIDTBL* MA@
t t t

—
Insert Gate Add Gate Claim
into the to Schematic Spare Gates
selected net Increase and Decrease
drive strength
gte 343.U81
n129_{>c ni?s New Gates are
a different color
THVE 3

gte 343.ecoll12345 ECOCELL 1
~ /S nl?s {>CeEul]1234ﬁ:n123_l]

Il

12345 ECOCELL 2
0 DCEE0012345:11123_I]_1

IHVX1 gte 343.U50
ecoll12345 nlgﬂ 01 - 'I".—\"
- (8]

In addition to graphically performing ECOs, there are also two scripting methods for performing ECO
operations: Logic Cone ECO and GofCall API scripts. The Logic Cone ECO interface accepts a
script that changes the entire logic cone that drives a particular part and replaces it with a newly re-
synthesized netlist (see Section 4.5: Logic Cone ECO). The GofCall API mimics most of the
graphical ECO commands (see Chapter 5. GofCall - netlist processing).

ecol12345 n

4.1 Enable ECO mode, Undo, and Save

To make changes to the netlist you must first put GOF into ECO mode. After the tool enters ECO
mode, the schematic background will change to blue and the ECO button bar will appear. From this
point forward, any changes that you make will be recorded and written out to the ECO files.
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Enable ECO Mode:

e Check either the ECO box on the button bar or
the ECO > Enable ECO Mode menu to open the ! - Hel
GofECO Preferences dialog. This dialog is used I

to specify the different options for the ECO. 1.00 ﬁ e B tv ECO]
During the ECO if you need to change these

options than this dialog can be reopened by -.—|—2-1P—V—|—|—|—|—|—|—|—32|"—V—|—|—|—|—|—|—|—4

choosing ECO > ECO Preferences menu.

e ECO Name is a string that is used as a prefix to Eﬁufﬂ:u P —
name new gates and nets that are added during
the ECO session. It should be unique to awid a ECO Name: [ecol12345
conflict with any existing string in the netlist. For ECO Header Comment(0ptional)
example, it can be a bug ID string, like bug23456. ;|

e ECO Header Comment is a comment that will

be inserted into the ECO result files. ﬂ

¢ Delete floating gates deletes gates that no LI _'I
longer have any fanout after the ECO is performed [ tdetal ol v Delete floating gates
(i.e. the nets connecting to the output pins of Library Mame: [tsmcB5_hwt
those gates were deleted during the ECO so -
these gates no longer have any purpose in the M
design).

¢ Library Name is used when writing out the ECO results as a Synopsys DCSH/TCL file. This
library name is used as a prefix to leaf cell types written out in the ECO results file. If you don't
need to specify a particular library name, leawe it with the default library name.

e Metal only option is for making changes to silicon when only metal layers can be changed
(see Section 4.6: Metal Only ECOs).

¢ Notice that the schematic background is
now blue to indicate that ECO mode is
enabled. The background color is
controlled through the Options > Setup
menu and the GofECO tab in the Setup
Window dialog.

|

ECO Mode buttons for Undo and Save:

Enabling ECO mode also causes the ECO button bar to appear.
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e While in ECO mode

the Undo function is Enable ECO Replace the Delete Undo ECO Save ECO

controlled by the Undo M-i:de Selectfd gate Glate Dperfnon Fha nges
ECO button. The 3 —h| + 4+ | TR
v ECO -|>—|} ECl
regular schematic d : {>3 ;[>' ><J1:I_i C;
Undo will be disabled. Insert Gate Add Gate Claim
into the to Schematic Spare Gates
selected net Increase and Decrease
drive strength
e Only the Save ECO button or menu will save the ECO
operations that you make in the ECO mode. The regular File i
Save button and menu will only save the schematic, not the FCo
ECO operations. = i
Sawve ECO

¢ Before saving ECO changes, GofECO will check if any pins are disconnected, and show a
warning if more changes are needed.

EEIII Error

One Eco cell ECOPATH. eco0l2345 ECOCELL 0 is mnot connected properly.
Do you Wwant to move on?

I Dant show this message agan

pes L

® You can choose to save ECO
results to a Verilog file, a
Synopsys TCL script file, orto .
a DC script file. File name: Iverllug.v j
[

iverilog netlst [° v
[ Compiler farmat for spnopays [©icc)
Tl zonipt for synopzps [~ bl

DC scrpt for spnopsays [*.dozh)
GafCall zoript farmat [*.pl]

Al filez 5.5

e After saving the ECO results, it is a good idea to use an equivalence checker or perform a
post-ECO simulation to verify the modified netlist.

4.2 Insert, Replace, or Add a Gate

ECO gates can be inserted into net connections between gates, replace existing gates, or just added
to the schematic. These actions are done by selecting the object to act on and pressing the Insert
Gate, Replace Gate, or Add Gate button. A selection dialog will allow you to choose the gate type,
and a connection dialog will allow you to hook the gate up. After a gate is added to the schematic,
you can use the techniques in Section 4.3: Add or Delete Connections to change how the gate is
connected.
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Press the Insert, Replace, or Add button to start the ECO change:

¢ To Insert a gate into a net, select one
or more nets and then press the Insert

* To Replace a gate with another type of

Gate button.

gate, select the gate and press the
Replace Gate button.

To Add a gate to the schematic,

press the Add Gate button (there is no

gte 343.U81

nl? 9_{>~c ni?g
THV3

I/Select one or more nets

gte 343.U80

T

ni2é

Insert
Gate

~ eco| PEDIDS

S

gte 343.Us1 +—— Select one gate

nl? 9@2}11128
3

gte_

nl2é

R?.;F:;m w eco PEPIDED |-

Add
Gate

o eco pEDIPED >

need to select any gates or nets first).

Select the gate to insert, replace, or add to the schematic:

Pressing the Insert, Replace or Add button will open a selection dialog.

If you are Inserting, you can choose
to insert multiple gates by entering a
number into the Gate Number to
Insert in One Connection box. In
this example, two inverters will be
inserted in series into each selected
net.

Select a gate from the leaf cell
library list. The list can be filtered by
typing in a string and pressing the
Filter button.

Press the OK button to close the
selection dialog.

If you are Adding a gate,
closing the selection dialog will
add the gate. The hierarchical
scope is not known for newly
added gates, so the first
connection you make will set
the hierarchical level for the new
gate. The next section will show
you how to make connections
to the gate using the middle
mouse button.

Eﬁelect ECO gate to insert into selected connec...
[Zate Mumber ta Inzert in One I:::unne-:ticun:

Select a gate to ingert into the zelected connections

Filter ||rwJ

Filte by: @ Shking ¢ File

CLETHYX4
CLETHYX40
CLETHYX 6
CLETHYXS

PO THYX A

V=l +—
THV10

THIMA 172

=

Undefined Hierarchy

ECOPATH.eco012345 ECOCELL 0

DC €co012345 ECOHET 0 ¥

Il

Connection Defines Hierarchy
343 eco012345 ECOCELL 0

nl23

gte 343.U97

_£Cc0012345 ECORET 0 Y
THVX1
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Specify the connections for each pin:

o After the selection dialog closes, a Connections dialog will open. Each pin of the new gate will
be listed in the dialog.

SEIEEI: ECO cell pins Connectivities Ed
NS f* Complete Loop © Unconnected
A f* Complete Loop ¢ Undiven © Diriven by |

¢ If you are Inserting, the Complete Loop option inserts that pin into the selected net.

¢ Unconnected and Undriven leave the pin unhooked. You can use the techniques in Section
4.3: Add or Delete Connections to hook the pins up at a later time.

¢ If you are Replacing, GOF will attempt to match the pins from the original and new gate using
the pin names.

Pin List of Pin List of
Replacement Cell Original Cell

Eﬁﬁlect Pins Connectivities

i " Unconnected [ ¢ A

AON: | Undriven a0 AN O BD O BT Drivenby: |
AIN: |7 Undriven A0 & AN O B0 T B1|CT Driven by: |
|

EO. [T Undriven a0 a1 & BO O BT | Diiven by
B1: ™ Undriven Jﬁ a0 1M RO ¥ Ei'l_)'f-h Diriven by:

e To connect to a net that is different 1) Left click info the edit box
than the selected net, choose
Driven By and type in the name of % Driven by: ||
the net to connect (e.g. n121).
o gte 343.U79
¢ Or use the fast way, by left clicking B[#] =
into the Driven by edit box to ni25 ) Left click on
activate it, then left clicking on the net or pin name
net or pin that should drive the new —BL1 niz?1
pin_ nl2q
wort fh=[0]
nl2i

DAT22xx4

' Driven by: | [n121

¢ Press the OK button to close the dialog and complete the ECO change.
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¢ The new gates will be gte 343.U31
displayed in green to indicate nizy Dcnlzﬂ New Gates are
they are ECO gates. e a different color

¢ Newly created nets are
named using a combination of
the ECO Name (specified in
the GofECO Setup dialog),
the original schematic net
name, and an index number.

4.3 Add or Delete Connections

ecol12345 n

gte 34¥.eco012345 ECOCELL 1

nil?g {>ceEul]12345_n128 ]
T

12345 ECOCELL 2
0 DCEE0012345:11123_I]_1

IHVX1 gte 343.U50
ecoll12345 nlgﬂ 01 - 'I".—\"
- (8]

Nets can be deleted and gates connected to new pins.

Use the middle mouse button to add net connections

e Middle Mouse click on an input pin of a gate and drag the mouse to an output pin and
drop to make a connection. An output pin on one gate must be connected to an input pin on
another gate. Output pins cannot be connected to other output pins, and input pins cannot be

connected to other input pins.

ar lcdp[0]

heisok

Middle Mouse drag to draw connections 0AI2BE1Xd

Edit Gate dialog

¢ Left click on a gate to select it, then right
click and choose Edit gate from the
context menu to open the Edit Gate dialog.

¢ This dialog lists the pin connections for the
gate. For unconnected pins, you can type
in the name of the net to connect to.
Another way to get the pin name is to first
click into the edit box, then click on the
pin to connect to and the name will
automatically appear in the box.

gte 313.U9%1

ci

c1

B0 ! then click
here

B1 A
STl P e dit Gate

a1 Path[ECORATH |

] Instanc;ffec:n:-[l'l 234h ECOCELL_#
5 meo 2lote_343n114  Telick here first
y : |ecol12345_ECONET_2

e Comment;
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Select and press the Delete Key

e Select a net or a gate and press the =~ '@PCRA/SLASAIPOTTAZLUL
ECO Delete button or the Del key R niz3j L
on the keyboard.

J DAL 2
e The item deletion will be recorded in nl23 %
the ECO result file.

@ eoo DEDDER (XN

Undo ECO
Dperftjcn

T e =

4.4 Drive Strength Adjustment

¢ If you make a mistake, you can use
the Undo ECO button to go back to
the previous change.

The up and down arrow buttons on the ECO button bar are used to change the drive strength of the
cell. To use this function on a gate, the library must contain multiple versions of the selected gate
with different driver strengths.

e Select the driver by left clicking on it. lacerary.Ugol
. nldd? 1448
¢ Press the Up arrow button to increase the
driver strength. CLKINVYL]
* Press the Down arrow to decrease the 4 P | 4
v ECO -|>—|> ELO
driver strength. 4 {>2’ -[>- /I\ i C
¢ Notice that the part type for the driver laoerary.Us91
changes as you press the Up and Down nidiz nid4

arrow buttons.

CLKIHU]@I/

4.5 Logic Cone ECO

When a change inwolves many gates, sometimes it is easier to perform the ECO using scripts rather
than using the graphical commands discussed earlier in this chapter. There are two methods for
writing ECO scripts: Logic Cone ECO and GofCall. The GofCall APl is covered in Chapter 5: GofCall -
netlist processing and mimics most of the graphical ECO commands. Another type of script is a
Logic Cone ECO script that changes the entire logic cone that drives an input pin and replaces it with
a new set of logic from a newly re-synthesized netlist.

Write a Logic Cone Script file:
e Use a text editor to write the script file and save it with an *.eco file extension.

Below is an example of a Logic Cone script file called eco_file_sc.eco. Notice that no semicolons
are needed at the end of the commands. The first line in the file is a comment line (indicated by the #
prefixing the line). The script below will replace the logic cones to the D inputs of three registers.
#This is an ECO file for GOF
set _eco_number ec056789
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current design send controller

replace register state reg 0 -pin "D"
replace register state reg 1 -pin "D"
replace register state reg 2 -pin "D"

write eco -f verilog neweco_sdc.v
Close Gof and execute the script using the command line:

Below is an example of how to launch GOF in batch mode to execute a logic cone ECO script.

gof -o sc_cone.log -1lib technology.lib -imp netlist under eco.v
-ref netlist reference.v -ecofile logic_cone_eco.eco
-nogui O

Description of options passed to GOF:
-0 sc_cone.log: Write ECO results to sc_cone.log file
-lib technology.lib: Loads the synthesis library file.

-imp netlist_under_eco.v: loads original netlist which needs some logic cones to be
replaced.

-ref netlist_reference.v: Newly synthesized netlist with replacement logic cones.

-ecofile logic_cone_eco.eco: Load and run the ECO script. The script filename must have
a file extension of *.eco.

-nogui 0: No GUI is set to false to display the GUI windows while the ECO script commands
are performed. By default, the GUI is disabled when an ECO script is executed.

In the above example, GOF will replace some logic in netlist_under_eco.v with new logic from
netlist_reference.v. The logic cones replaced are defined by logic_cone_eco.eco script.

Available Commands for Logic Cone ECOs

Below is a list of commands that can be used in a *.eco batch file. There should be one command on
each line. No semicolons are needed at the end of each line.

set_eco_number eco_prefix_name

Sets the prefix for newly added cell instances or nets in the modified netlist file. Example:
set eco number eco 01234

current_design module_name

Defines the module instance containing the logic cone that will be replaced by replace_register
commands. Example

current design tx controller
replace_register instance_name -pin pin_name
Tells GOF to replace the logic cone driving instance_name's specified input pin. Example:
replace register state reg 2 -pin "D"
write_eco -f verilog new_netlist_name
Write the current ECO result to a new netlist file (using Verilog netlist syntax). Do not use the same
filename as the original netlist. Example:

write eco -f verilog new controller.v
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4.6 Metal-Only ECOs

GOF has a metal-only mode for doing ECOs in which the only allowed changes are in the metal
layers. In this mode, you can change the wiring and connect up existing spare gates, but you cannot
add new gates that are not available on the spare gate list. When you add a spare gate to the netlist,
GOF will find the closest spare, claim it, and remowe it from the spare gate file. The spare gate list is
shared across multiple ECOs to prevent the same spare gate from being used by two different
ECOs.

When you commit the changes from an ECO, any spare gates used by the ECO will be commented
out in the spare gates text file. If you need to redo an ECO, just reuse the same ECO Name when
you start the new ECO attempt, and GOF will automatically recover the spare gates used during the
previous attempt at the ECO.

If you plan to keep track of spare gates manually (e.g. by loading the spare gates instances on the
schematic before performing any ECOs and then awoid adding or replacing any gates), you do not
need to check the Metal only option.

Check Metal Only when enabling the ECO Mode:

¢ Open the GofECO Preferences dialog either ECO Commands Qpt
by: v Enable ECO |'::'"R (v Ecg)
¢ Choosing the ECO > ECO Preferences = = =
menu, [ECO Preferences) |
e Or if the menu is grayed out, check the EnfEl:u [y ——

ECO button on the button bar.
e Check the Metal only box, then close the

dialog. This will limit your ECOs to metal-only .
changes. ' ¥ Delete floating gates |

Set up the Spare Gate naming pattern

ECO Mame:  |ecol12345

The metal-only flow requires spare gate names to match a regular expression specified in GofECo's
Setup tab in GOF's Setup Window. Below are the steps to set this SpareCellPattern regular
expression.

¢ Choose the Options > Setup menu to open the

Setup Window dialog.
¢ Choose the GofECO tab, and the Setup tab. Briiinlcs? | | EEECD | [ Er e I B3|
* Type in the spare gate pattern into the Calar

SpareCellPattern box. For example, the regular

expression shown in the picture, spare_\w+_\d St Defalt

+, will match gates named spare_ NANDX2_42 . s

and spare_ REGDA42_2 in the netlist and identify
them as spare gates.

@pareEeIIF‘attern: |spare_'xw+_"u:|+ j

Create and Load the Spare Gate file.

e Commands > Spare Cells > Create spare Commands
cells file creates the spare cells file for this .

design (finds all cell instances that match
the SpareCellPattern and puts them in this
file).

Spare Cells Create spare cells file

Load spare cells file
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¢ The spare gates file will EEcpare cells

open in a blue file window. _ _
Choose the File > Save File ©Options '

as menu to save the file. Find

1= list
07.01 MX2X1 spare MX2¥4 156 Top(TM gcif)
5.94 MX3¥4 spare MX2¥4 142 Top(TH gcif)
5.35 MXXX4 spare MXZX4 92 Top(TM gcif)

0 47.97 MX2d spare MXX4 7§ Top(TM gcif)
1500.06 29.52 MX3¥4 =spare MXI¥4 47 Top(TH gcif)

e Commands > Spare Cells > Load spare Claim
cells file will load a spare cell file that was Spare Pates
previously created during a GOF ECO. The -
Claim Spare Gates button on the ECO IV ECO - - - \g, @I |1|
button bar does the same function as this
menu.

Example of Metal-Only ECO Features:

In the SynaptiCAD > Examples > GOF_features directory, the case_metalonly.bat file launches
GOF with a design that has a spare gates list so that you can experiment with the features in this
section.
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Chapter 5: GofCall - netlist processing

GOF provides a programming interface, GofCall, that is useful for checking a design and performing
substantial ECO changes on a design. GofCall scripts are executed by an embedded Perl interpreter
which has been extended to provide commands for netlist processing. GofCall APl commands can be
entered into an Interactive Command Console, grouped together in a perl script, or typed into a shell
version of GOF. For relatively simple ECO changes, you can use the graphical interface described in
Chapter 4: GofECO - schematic editor.

gte 344.U101
Af14])
ni2l s
gte 3d44---Top
ﬂirrll;'?.qmg-gn u spares---Top D 22 nlﬂEmr:ﬂ
n s intd = Intd = intD gte 344.gte con req
Top---u_spares b E cloc oEen hit
Wmﬂq & intd

K Et
e 344---Top
y SOFTR: Zi et
gte 344.U143

B14] nidl
CLETHVXL

The GofCall APl lets the user focus on a set of desired logic changes, without having to specify all the
low-level details inwolved in making the changes (such as adding hierarchical ports or naming newly
created nets). In the example abowe, a designer needed to change a flip-flop's D input pin so that the
pin was a NAND of two other nets. However, the NAND gate was not available in the module that the
flip-flop was in, so the gate needed to be borrowed from another hierarchical module (in this case,
using the module that contains the spare gates). A total of 6 ports and several wires with multiple
connections had to be created in the two sub-instances (gte344 and u_spares) to complete this ECO.
However, this change was specified with only three lines of code in a GofCall script (the green lines in
picture above show the new net connections added by GOF while performing this ECO):

change pin("u spares/sO/A", "gte 344/U101/Y");

change pin("u spares/s0/B", "gte 344/U143/Y");

change pin("gte 344/gte con reg/D", "u spares/s0/Y");

GofCall scripts can be used to nest ECO changes and add multiple gates in one line. All actions of a
GofCall script are reversible. The resulting ECOs can be loaded into the schematic on the fly.

5.1 Interactive window & batch files

GofCall APl commands can be entered individually into the GofCall Interactive window so you can
check the result of each command as you enter it. The APl commands can also be grouped together
inside a *.pl script file and executed either through the GofCall Interactive window or through a
command-line option to GOF at startup. See Section 5.3: GofCall API List for a complete list of
GofCall commands.
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Execute individual GofCall commands using the GofCall Interactive window:

* In GofViewer, Choose_the Commands > @Euﬁl‘iewer [File:./TM.gv] [Top:gte_343] ID
Launch GofCall Script Interface to

open the GofCall Interactive window.

Eile Find | Commands Cptions  Help

Launch GofCall Script Interface I

* In the GOF > edit box, enter GofCall @Euﬂ:all, Metlist Processing APIs

commands and press the return key to

execute them. File telp

a9
e For example, enter get_cells(™"); and U657

press return. This causes the instances U595

in the current top level to be displayed in U475

the GofCall log window. U525
fci fhmber reqg 5
Lr3 &9

]
GOF » |get_c!e_'|_'|_s{"*" ¥;
Cloze

Execute Multiple GofCall Commands using a Script file:

e Use a text editor to create a Perl script file containing GofCall commands. The script filename
must have a file extension of .pl. For example, the following 4-line script was saved to
ecol.pl:

undo_eco;

set_top("TM_qciflt");

change_pin("u_abc/u0/A", "AOI21X2", "u_abc/new_eco _inst", "frpls2qcif,beat4fig,Instaddr_ e 3 ");
write_verilog("TM.ecoed.V");

e The script file can be launched from the GofCall |
Interactive window using the run command. ﬂ

e Scripts can also be launched from within the batch GOF>  |run ecol.pl

file that launches GOF using a -run command line
option.

= Command Prompt (2)

Cisgofcall>gof —synlib synthesis.lib TM_gcif.v —run ecol.plyg

¢ When the script runs, GOF loads in the design and reports any errors or warnings if there are
issues with the design. If there are errors, fix them and try again.

Verify ECO by viewing in the schematic:

¢ You can verify your ECO by viewing the affected leaf cells in the schematic window. One way
to do this with GofCall is to use the sch leafcell_name command from the interactive
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command window.

¢ In the below example, we used the command "sch u_abc/u0" to display one leaf cell in the
schematic. Then we used middle-mouse click and drag operations on the pins of the cell to
display the fanin and fanout of the cell.

Top---u abc
Instaddr e 3 g’lnﬂtﬂdﬂr_e_S_

u abc.new eco inst
Inst BEFiE _Bl]_

Top-—-u ahc frpls2gcit a0 mrirel

frpls 2qcifE"frn132 i heatdflyl, .

n0I21X2 u abc.ul
wireld ]1_
Top---u abc outd
heat4 flggliﬁeatdf all.
AHD 2%4

e All the items marked in red were created by a single GofCall command: change_pin("u_abc/
u0/A", "AOI21X2", "u_abc/new_eco_inst", "frpls2qcif,beatdflg,Instaddr_e_3 ");

5.2 Command line text mode

In addition to the GofCall Interactive window and batch scripts covered in the previous section, GofCall
commands can also be entered from the command line when GOF is launched in the shell mode
rather than the normal graphical mode.

Launching GOF in text mode:
¢ When launching GOF, if you put a -shell command in the batch file, GOF will open in text
mode and will not open the GofViewer window.

C:wgofcall>gof —-synlib synthesis.lib THM_gcif.v —shell

* OR, if_ you hawe already launched the @Euﬁ'iewer [File:files /TM.gv] [Top:gte_34 3
graphical GOF, the_n choose the Fle Find lm Options  Help
Commands > Switch to GOF Shell R
Mode menu. This will close the e SAREREEAD i’
GofViewer and the GofTrace windows and ———— (Suitch to GOF Shell Mode) I
enter the shell mode. Log . .. .

Entering command in the GOF in text mode:

¢ In text mode, GOF will load the design, report any errors, and then give you a Gof > command
prompt.
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C:wgofcall>gof —synlib synthesis.lib TH_gcif.v —shell
GOF starts 0 Fri Aug 1 17:52:20 2068
Command Line: gof —suynlib synthesis.lib TM_gcif.v —shell

Load synthesis library file synthesis.lih

Done loading synthesis.lih

Top tree creating...

Parsing TH_qgcif .v

Loading TM_gcif .v. ..

ERROR? Leaf gate LATCHCH12 doesn't have pin SE
Topdezign iz TM_gcif in Top tree

Total 575885 bytes netlist loaded

The deszign has total cell counter 94@7.

GOF U2.488.82 is wup @ Fri Aug 1 17:52:21 20688
GofCall, Hetlist Processing APIs, Interactive Mode

Warning? There are errors in the design,. »un ‘check_design® for detail

GOF > m

¢ The Gof> command prompt accepts any of the GofCall Api commands.

¢ To see a list of available comamnds, type help. To see the syntax and example usage for a
specific command, type in Help api_command_name to get help for that API commandl

* You can always start the graphical portion of GOF from the GOF shell mode using the
command start_gui.

5.3 GofCall API List

This is a complete list of GofCall commands grouped by function. After this section is an alphabetical
list of the commands and their syntax (in Windows help, shown in topics tree to the left instead).

Controlling GofCall

¢ run($script name): Run GofCall script

e read_design($file_name, @options): Read in a Verilog design file

e read library($file name): Read in a standard Verilog file

e strict_syntax: Use strict syntax
e set quiet: Run script in quiet mode
¢ set_verbose: Run script in verbose mode
e set_max_lines($num): Set max output lines, default is 500 lines
e set_keep format($value): Set to true to keep format of the original netlist when ECO is done
e gexit: Exit the GofCall interactive mode
¢ gprint($info): Print a message
ECO Commands
e setup_eco($eco_name, $library_name): Setup the ECO naming prefix and the technology library

¢ set inwerter($inverter name): specifies the inverter to use during subsequent ECOs

¢ change_pin($pin_name, $net): Modify pin connection

e change pin($pin name, $leaf cell, $new instance, $connection): Modify pin connection

¢ change port($port, $gate, $instance, $connections): Add a gate to a port
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¢ change gate($instance, $new reference, $pin_mapping): Modify an instance

¢ change_gate(Sinstance, $pin_connections): Modify an instance

e change net($net, $gate, $instance, $connections): Change the driver to an existing net
¢ new_net($new_net, $reference, $new_instance, $connections): Create a new net

¢ new_gate($new_net, $reference, $new_instance, $connections): Create a new gate

¢ new_port($name, $direction): Create a new port for the current top level module

¢ replace logic_cone($pin_list, @options): Replace logic cone

¢ set_power($leaf _cell, $connections): Set power pins connections for a leaf cell

¢ del gate($inst): Delete a gate

¢ del_net($net): Delete a net

¢ del port($port): Delete a port

¢ buffer($net_names, $buffer name, $fanout): Add buffers to high fanout ECO nets

e undo_eco: Undo an ECO

o write verilog($verilog_file): Write out the changed netlist to a Verilog file

o write tcl($tcl script name): Write out ECO result to Design Compiler tcl script format

o write_dcsh($dc_script_name): Write out ECO result to Design Compiler dcsh script format

o write cdn($soc _encounter script name): Write ECO results to Cadence SOC Encounter format

Fixing Setup and Hold Timing Violations

¢ read file: Reads a static timing analyzer file into memory for the fix_hold and fix_setup
commands

¢ fix_hold: Inserts buffers to fix hold violations detected by static timing analyzers
¢ fix setup: Fixes setup violations detected by static timing analyzers by making paths faster.
Checking the ECO

e sch(@instances or nets): Launch schematic to verify ECO

e check_design: Check if the design has unresolved modules or other errors

Top-level Module Commands
¢ set_top($module): Set the current top level module

¢ push_top($module): Set the top level module and push the previous setting to stack

e pop_top: Pop out the saved top level module from the stack and discard current top level module
setting

Getting information about different types of objects:
e get conns($net_or_pin): Get connections of a net or pin in the top level module
e get leaf types($leaf cell name): Get leaf cell type
e get_drivers($point): Get the drivers of a net or pin
¢ get net of($pin): Get the name of the net that connects to a specified pin
e get_cell_info($leaf_inst): Get the cell connections for a leaf cell instance
e get cells($pattern): Get all cells in $path
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¢ get nets($pattern): Get nets that match the pattern

¢ get_def(Sinst): Get line number where instance is instantiated

¢ get modules($pattern): Get all hierarchical modules in the top level module

e get_instances($pattern): Get all hierarchical instances in the top level module

e get logic_cone($net_or pin_list, @options): Get the logic cone of the listed pins

. get_resolved($relative_path)

® get roots: Get name(s) of the root module(s) of the design

e get ref($instance): Get the leaf cell name or hierarchical module name of an instance

e get ports($direction, $pattern): Get all ports matching the direction in the top level module
¢ get pins($direction, $instance): Get pins of instance

¢ is_leaf($name): Check if a module or instance is a leaf cell

¢ is seq($leaf name, @type of gate): Check if the leaf cell is of the specified gate type

¢ exist_inst($inst): Check if the instance exists

e exist wire($wire): Check if the wire exists

¢ get_lib_cells($pattern): List gates in libraries

e get lib_cells($pattern): Get leaf gates in libraries

e get leafs_count: Get all leaf cell names and count in the top level module

¢ get leaf pin dir($pin, $leaf name): Get leaf cell pin's direction input/output/inout

buffer

This is an ECO command that buffers high fanout ECO nets.
Usage:
buffer (Snet names, S$buffer name, $fanout);

$net_names: Net names to be buffered. Use "," to separate multiple nets, like
"eco1_net1,reset2"

$buffer_name: The buffer module name from library, leave it blank to automatically
extracted.

$fanout. How many fanout to insert a buffer.
Examples:
1) For every 10 fan outs of test_mode add a BUFX6 buffer:
buffer ("test mode", "BUFX6", 10);
2) For every 10 fanouts of 'clock’, add repeaters, INVX2,INVX16
buffer ("clock", "INVX2,INVX1lo6", 10);

3) Let the tool pick a buffer
buffer ("clock", "", 10);

change_gate

This is an ECO command that modifies a gate's type or pin connections depending on the
arguments.
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Usage:
change gate(Sinstance, Snew reference, S$pin mapping);
change gate(Sinstance, S$pin connections);

$instance: The instance under ECO. Support hierarchical name, "u_abc/U123"

$new_reference: The new reference which the instance will change to, E.G. '"AND3X1". If no
reference is present, the ECO operation is assumed to change the instance's pin
connections.

$pin_mapping: Input pins mapping, "new=>old" or".new(old)" like "A1=>A,B1=>B", ".A1
(A),.B1(B)" if two references have same input pins. The option can be empty

$pin_connections: New pin connections, ".A(n242)", the unspecified pins will keep the
original connection.

Examples where U123 is an OR3X1 with input pins, A,B,C:

#change U123 to an AND3X1, where all input pins are the same.
change gate('U123', 'AND3X1', "");

#change U123 to an AND2X1l, keep A and B connections, discard C
change gate('U123', 'AND2X1', "");

#keep A, new B connects to old C's connections, discard old B
change gate('U123', 'AND2X1', "B=>C");

# keep A B & C the same, and new D pin connects to net nl23
change gate('U123', 'AND4X1', "D=>nl23"");

#A021X1 has input pins, A0, Al and BO
change gate('U123', 'AO21X1', "AO=>A,Al=>B,B0=>C");

# change U123 A to nl23, B to nl24, keep C connection
change gate("U123", ".A(nl23),.B(nl24)");

# Rotating A/B/C connections
change gate ("U123", ".A(B),.B(C),.C(A)");

# Rotating A/B/C connections.
change gate("U1l23", "A=>B,B=>C,C=>A");

change_net

This is an ECO command, that changes the driver of an existing net.

Usage:
change net ($net, $gate, $instance, Sconnections);

$net. The net to be changed
$gate: New leaf gate to drive the net
$instance: The instance name of the new gate. If this is empty, GOF will assign a name.

$connections: The new gate input pins connections. These can be specified using the
following formats:

1. Very detailed: .A(net0),.B(net1),.C(net2)
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2. Connect to the pins in alphabetical sequence (net1,net0,net2 ) indicating A->net1,B-
>net0,C->net2.

3. Other instance/pin "U408/Y,U409/Y,net2" indicating A->U408/Y,B->U409/Y,C->net2
4. Special character -' is used to connect up the original connection
Examples:
1) Drive n123 with BUFX2 driven by n40
change net ("nl23", "BUFX2", "", "n40");
2) Drive n123 with AND2X2 driven by n40 and original n123 driver
change net ("nl23", "AND2X2", "", "-,n40");
3) Insert a buffer into n123
change net ("nl23", "BUFX2");

change_pin

This is an ECO Command that modifies a pin connection. This command accepts two types of
arguments, which GOF automatically detects the type by checking the reference of the second
argument.
Usage 1: Connect pin to another net.

change pin($pin_name, $net);
Usage 2: Insert a new leaf cell to drive the pin

change pin(Spin name, S$leaf cell, $new instance, $connection);

$pin_name: In the format of "instance/pin", e.g. "U123/A". Multiple pins connecting to the
same net can be listed and separated by a comma, e.g. "U123/A,U345/B". Hierarchical
naming style is supported as well, "u_abc/U123/A".

$net. The net name the pin will connect to. Hierarchical naming style is supported, "u_abc/
net123". When the pin and the net are in different hierarchies, ports will be added
automatically. See examples section a different hierarchy examples.

$leaf_cell: The name of the leaf cell type that will drive the $pin_name

$new_instance: The instance name for the new inserted leaf cell. This is optional, and if
blank Gof will assign a name. If use "', the instance will be added to the same hierarchy as
the $pin_name.

$connection: Describes how to connect the pins connection for the new cell. Supported
formats:

1. Detail format: ".A(net0),.B(net1),.C(net2)"

2. Simple format: Connect to the pins in alphabetical sequence "net1,net0,net2"
3. Mixed format: "u_abc/U123/Y,.B(net1),net2"

4. Special format: "-" in the pin connections, to connect up the original net.

5. Advanced nesting format: change_pin("U189/A", "AOI21X2", "", "U190/Y,,BUFX6(BUF X6
(BUFX6(n412)))");

Note: All strings should be quoted by ' or " to awid syntax error or undesired effects. If net or instance
name has '\', single quotation has to be used. The best choice is to omit the \' in the name, the tool
can automatically decide if \' is needed in the name.
Examples for Usage 1 where U123 has input pins A,B,C, and U234 has input pins A0,A1,B:

# Change A pin of U123 to netl2345
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change_pin("U123/A", "netl12345");

# Change B pin of Ul23 to $net which is defined in the ECO script.
change pin("U123/B", $net);

# Change A pin of U123 and B pin of U234 to netl2345
change pin("U123/A,U234/B", "netl2345");

#When the pin and the net are in different hierarchies,
#ports will be added automatically. The following will
#create 4 ports across the hierarchies to connect the net to the pin.
change pin("u_abc/u_cde/U200/A", "u xyz/u stv/net300");

#The tool will get the net tie to Y pin of U300 and
#do the the same as the previous example.
change pin("u_abc/u_cde/U200/A", "u xyz/u stv/U300/Y");

Examples for Usage 2 using same gates as above

# Insert "NAND2X2 ecol2345 UO(.A(netl234),.B(net5678));"
# to drive U123/A
change pin("U123/A", "NAND2X2", "ecol2345 UO", "netl234,net5678");

# Same as above, with more detail of pin connections
change pin("U123/A", "NAND2X2", "ecol2345 UO",
".A(netl234), .B(net5678)");

#Insert a buffer to Ul23 A pin
change pin("U123/A", "BUFFX4", "", "-");

#Insert NAND2X1 to drive CK pin and new A connects to the original net
change_pin("abc_reg_l_/CK", "NANDZ2X1"™, "", "_A(-),.B(1'b1l)");

# Do hierarchical connection
change pin("u abc/u _cde/U200/A", "u xyz/u stv/U300/Y");

#Advance pin-connection mode

change pin("gcif/num2/u_sparel/B", "AOI21X2", "eco inst on topl",
"NAND2X2 (gte 344/u smod/U100/Y, gte 344/nll4),
gte 343/U111, BUFX6 (BUFX6(nl05))");

change_port

This is an ECO command that changes an output port's driver, or adds a gate after an input port.

Usage 1:
change port (S$Sport, $gate, $instance, S$connections);
Usage 2:
change port(Sport, $inst pin);
$port. The port that will be changed

$gate: A new leaf gate that will become be attached to the port. If it is an output port then the
gate will drive the port. Ifit is an input port, then gate will be added after the port.
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Sinstance: The instance name for the new leaf cell. If this parameter is left empty, then GOF
will automatically assign a name.

Sinst_pin: In the format of 'u1234/Y", instance-name/pin-name

$connections: The new gate's input pin connections. If this parameter is empty, the gate will
be inserted in the connection. Supported formats:

1. Named association: ".A(net0),.B(net1),.C(net2)"

2. Connect nets to the pins in alphabetical sequence: "net1,net0,net2" indicating A->net1,B-
>net0,C->net2

3. Other instance/pin: "U408/Y,U409/Y,net2" indicating A->U408/Y,B->U409/Y,C->net2
Note: The difference of change_net and change_port command
change_net changes all drains of the net.
change_port changes only the port driver.

Examples: Add buffer to output port 'out1’
change port("outl", "BUFX1", "eco bufQO", "-");

check_design

Check the design to see if it has unresolved modules or other errors, like floating multidrivers.

Usage:
check design(@options);

@options:
-ignore list. Ignore the issues matching the list, E.G. 'FE_UNCONNECT*,SCAN_*".

-eco: Only check instances/wires having been done ECO. Default check all instances/
wires

fixfile filename: Create ECO fix file

Examples:

check design;

check design('-ignore', 'FE UNCONNECT*');

check design('-ignore', 'FE UNCONNECT*,SCAN *'");
check design("-eco");

compare_nets

Check equivalence of two nets in the reference and implementation netlist

Usage:
my S$result = compare nets ($netO, Snetl, @options);
$net0: The net in the reference netlist.

$net1: The net in the implementation netlist.
@options:

-flatten: Work in the flatten, by default, the check is done in current module scope
Sresult. If 1, they are equal, if 0, they are not equal.

Examples:
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# Compare regl/D in the reference and regl/D in the implementation netlist
compare nets("regl/D", "regl/D");

# Compare regl/D in flatten mode

compare nets("regl/D", "regl/D", "-flatten");

del_gate

This is an ECO command that deletes the specified gate.

Usage:
del gate($inst);
dinst. The instance name of the gate to be deleted.

del_net

This is an ECO command that deletes the specified net.

Usage:
del net (Snet);
$net. The net to be deleted.

del_port

This is an ECO command that deletes the specified port.

Usage:
del port ($port);
$port. The port to be deleted.

exist_inst

Checks to see if the specified instance exists in the netlist.

Usage:
my S$ret = exist inst($inst);
$inst. The instance name that will be checked

$ret. If ret=1 then the instance exists, if ret=0 then the instance does not exist
exist_wire

Checks to see if the specified wire exists.

Usage:
my Sret = &exist wire(Swire);

$wire: The wire name that will be checked

$ret: If ret=1 then wire exists, if ret=0 then wire does not exist
fix_hold

Inserts buffer delays to fix hold violations detected by static timing analyzers like Accucore and
Primetime. Timing violation report file has to be read by read_file API before calling this API.

Usage:
my S$status = fix hold(Qoptions);
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@options: list of comma separated pairs where the first term is the type of operation to
perform and the second is the value to use during the operation.

"-margin”, margin_value: If any timing path has a margin lower than this value in
nanoseconds, then the gates in the data path will be upsized or faster gates inserted to
meet the specified margin requirement. Defaults to a required margin of 0 when no value
is given.

"-buffer”, name_of_buffer: Name of buffer to be inserted

"-bufdelay"”, value: For AccuCore report file. Estimated buffer delay value in
nanoseconds (1.0ns by default). For example, -bufdelay 0.9 indicates that each buffer
inserted adds around 0.9ns of delay.

$status the return value: If 1, then fix_setup was successful. If 0, then fix_setup failed.

For Example:
#1) read in the prime time report file
my S$status = read file("soc primetime hold.report", "-format", "pt");

# The goal is to make all paths have hold slack above 0.5ns
$status = fix hold("-margin", 0.5, "-buffer", "BUFX10");
write verilog("soc hold fix.v");

#2) Or for AccuCore timing report file

my S$status = read file("soc accurcore hold.report", "-format", "accu");
$status = fix hold("-margin", 0.5, "-buffer", "BUFX10", "-bufdelay", 0.9);
write verilog("soc hold fix.v");

fix_logic

ECO command. Fix the implementation netlist logic by Reference Netlist

Usage:
fix logic(@pin port list, @options);

@pin_port_list. List of the pins or ports whose logic will be fixed by the reference logic in
reference netlist.

- The format is "sic_cnt_reg_0/D","sic_cnt_reg_1/D","bbr_ccd_reg[0]/D","out_port"

- The \' should be dropped if the instance has \' as prefix. For example 'bbr_ccd_reg[0]'
has real name "\bbr_ccd _reg[0] ' in the netlist

@options:
-help: Print out this information

-keepfreed: Keep freed instances, by defaule all output floating gates caused by ECO will
be removed

-noopt. No optimization on front side

-recover value: The effort to recover removed gates, default 9, highest effort, valid from O

to9
Examples:
#1. Fix state regs's D inputs
fix logic("state reg 0/D", "state reg 1/D");
#2. Fix state regs's D inputs and one output port
fix logic("state reg 0/D", "state reg 1/D", "out port");

#3. Fix state regs's D inputs and one output port and don't delete floating gates
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fix logic("state reg 0/D", "state reg 1/D", "out port", "-keepfreed");
fix_setup

This function fixes setup violations detected by static timing analyzers like Accucore and Primetime.
The timing analyzer report file has to be read first by making a call to the read_file function before
calling this function. Fix_setup speeds up violated data paths by swapping gates in the path for faster
versions of the gates in the gate library. If this is not enough to correct the timing, it will next try to
upsize the gates to meet the margin requirement.

Usage:
my $status = fix setup("-margin", S$value);
-margin: type of timing requirement to correct
$value: The value of the margin required in nanoseconds. If any timing path has a margin
lower than this value, the n the gates in the data path will be upsized or faster gates inserted
to meet the specified margin requirement. Defaults to a required margin of 0 when no value is
given.
$status the return value: If 1, then fix_setup was successful. If 0, then fix_setup failed.
Example:
my S$status = read file("soc primetime setup.report", "-format", "pt");
# The goal is to make all paths have setup slack above 0.2ns
S$status = fix setup("-margin", 0.2);

write verilog("soc setup fix.v");
get_cell_info
This call returns a hash data structure containing the module name, instance name, and the

connections for the specified cell.

Usage:
Shash = get cell info(Smodule or inst, Roptions);

$module_or_instance: the module or instance's name.
@options:
-help: Print out this information
-conns. Get Connections of the item, only when it's instance
-type: Get the item's type information. It can be 'ff,'cg,'latch’,'buf,
run 'get_lib_cells -type_info' for all existing type in the current libraries
An array will be returned if this option is present
-libname: Get the library name that the cell is in
-area: Get the area of the item
-size: Get the size of the item
-leakage: Get the leakage of the item
-ref. Same as 'get_ref instance' if the item property is instance
-context. Get detail library information
-attribute attribute_name: Check if the cell has the attribute set. 0 or 1 is returned

$hash: Returned data in hash format. It has the following data structure:
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my $module = Shash->{module};

my $instance: Shash->{instance};

foreach my $port (keys $%${$hash->{connections}})
{ my $net = $hash->{connections}{$port}; }

If no option is present, it return the item's property:
leaf instance leaf module hierachical instance hierarchical module

Examples:
my Sarea = get cell info ("AND2X2", "-area");
my $is iso = get cell info("ISOX2", "-attribute", "is isolation cell");
get_cells

Get all cells that match $pattern

Usage:

my @cells = get cells(Spattern, Qoptions);

$pattern: The pattern matching instance name, ™', 'U*, 'U123' or /Ul _.* ./"
It can hawe path, 'u_clk/*, 'u_abc/u_def/*'
@options:
-help: Print out this information
-hier. Or -h, do the command hierarchically
-ref ref_pattern: Get cells that has reference matching ref pattern, E.G. -ref OAI*
-type type_pattern: Type_pattern can be 'ff,'latch’,'cg’,'not' ...
run 'get_lib_cells -type_info' for all existing type in the current libraries
-type_match type_pattern: Get cells that have one of the types matches the type_pattern
-leaf. Only leaf cells
-verbose: To print out reference with instance
-dotpath: Path delimit is "." instead of /'
-nobackslash: Remowve backslash

@cells: Reference of an array with all instances in "sub_module"

Examples:
1. Get all instances in the current module
get cells('*'");
#2. Get all instances in the current module
get cells();
#3. Get all instances matcing 'U234*' in the current module
get cells('U234*");
#4. Regular expression. Get all instances starting with U and followed by
# two characters, like U10, U99
get _cells('/U../");
#5. Get all instances matching *reg * hierarchically
get cells('*reg * ', '-hier');
#6. Get all instances hierarchically and having reference matching DFFE*
get cells('*', '-hier', '-ref', 'DFF*'");
#7. Get all instances in 'u kb'

get _cells('u kb/*");
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get_conns

Get connections of net or pin in the top level module. The function returns the leafs and the
hierarchical connections as a two dimensional array.

Usage:
@result = get conns(Snet or pin, Goptions);
$net_or_pin: The net name or pin name that needs to get connections.
@options:
-pin: Return inst/pin format
-driver. Return driver only
-load: Return load only
-count. Return connections count
@result. a two dimensional array where each element has the form of [instance_name,
port_name, pin_or_port, load_or_driver, is_it_a_leaf]
@result = ([instance_0, pin_0, 'pin', 'load’, 1], ...)
Example:

#1) n599 has three connections, U198 is the driver
@result = get conns("n599");

#Returns (@result = ( [gte 344 A[1l4] pin load 0],
# [U198 Y pin driver 1],
# [U94 AN pin load 1] )

#2) gcifhbeat has three connections, it is the output port
# of the current top level module
@result = get conns qcifhbeat

#Returns (@result = ( [ gcifhbeat port load]
# [ U8B0 A pin load 17,
# [ gcifhbeat reg Q pin driver 1]

#3) The argument is inst/pin format
GOF > get _conns U187/A

Executing get conns("U187/A");

U294 Al pin load 1

Ul87 A pin load 1

U80 Y pin driver 1

#4) Return connections count
get conns ("U187/A", "-count");
3

#5) Return load only and in pin format
get_conns("U187/A", "-pin", "-load");
U294/A1

Ul187/A
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get_coord

Get an instance's coordination

Usage:
my ($x, $y) = get coord($instance);
$instance: Instance name

Examples:

my ($x, $y) = get coord("xbar/Ul234");
# $x=100, S$Sy=200 in um

get_definition

Returns the line where the specified instance in instantiated.

Usage:
my $line = get definition(Sinst);

Jinst. Instance name.
$line: The instantiating line

Example

# returns "AND2X1 U78(.A(nl), .B(n2), .Z(n3));"
my $line = get def('U78');

get_driver

Get the driver of a net or pin
Usage:
@driver = get driver ($point, @options);
$point. net name or pin name, 'n12345' or 'U12345/A1'
@options:
-pin: Return in "inst/pin" format, E.G. "state_reg/Q"
Return an array if '-pin' is not present
@driver. The driver in array format, if '-pin’ is not present.
If the point is floating, @driver is empty,
Index 0: instance, it will be empty if the driver is port
Index 1: pin or port name, if the driver is a port, it has the port name
Index 2: string "pin" or "port" depending on the driver is port or leaf cell
Note:
1. If -pin' is present, return a scalar, $driver = get_driver("n12345", "-pin");
2. Use 'get_drivers' if there are multiple drivers, the return data has different structure

Examples:

#1.
@driver = get driver("netl2345");
@driver has content of ("Ul1247", "Y", "pin");

#2. port abc is input port
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@driver = get driver ("port abc");
@driver has content of ("", "port abc", "port");

#3. Get pin format
Sdriver = get driver("netl2345", "-pin");
Sdriver has content of "U1247/Y"

get_drivers

Get the drivers of the net or pin and return them as an array.
Usage:

@drivers = get drivers ($point,Coptions);
$point. net name or pin name, 'n12345' or 'U12345/A1'
@options:

-nonbuf. Trace the drivers until none buffer

@drivers. An array of the drivers. If the net or pin is floating, then @drivers will be empty. If
the net or pin has multiple drivers, then @drivers has more than one items. For each item in
@drivers

Index 0: instance, it will be empty if the driver is port
Index 1: pin or port, if the driver is port, return port
Index 2: string "pin" or "port" depending on the driver is port or leaf cell
If 'nonbuf is present, the last item in @drivers is the non-buffer driver
So '$nonbuf = pop @drivers' can get the non-buffer driver

Note: Use 'get_driver' instead if the net has only one driver and 'nonbuf option is not used

Examples:
#1.
@drivers = get drivers("netl2345");
@drivers has content of (["Ul247", "Y", "pin"]);

#2. port abc is input port
@drivers = get drivers("port abc");
@drivers has content of (["", "port abc", "port"]);

#3. Buffers in the path
@drivers = get drivers("state reg/CK", "-nonbuf");
@drivers has content of
(
["buf instO", "Y", "pin"],
["buf instl", "Y", "pin"],
["and inst2", "Y", "pin"]

)
get_instance

Get instance in the top level module

Usage:

my S$instance = get instance ($pattern, @options);
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$pattern: Match pattern, can have wildcard "*", if it is empty, it will be treated as "*"
@options:

-module: module name to hawe its instance name found
$instance: Return the first instance matching

Examples:

# The fist hierarchical instance matching 'ui *'.
Sinstance = get instance("ui_ *");

# Find the instance name of module 'enet control'
S$instance = get instance("-module", "enet control");

get_instances

Get all hierarchical instances in the top level module

Usage:
my @instances = get instances (Spattern);

$pattern: Match pattern, can have wildcard "*", if it is empty, it will be treated as "*"
@instances: Array of the hierarchical instances

Examples:

# Any hierarchical instances with UI_ as prefix.
@instances = get instances ("UI *");

# All hierarchical instances.
@instances = get instances;

get_leaf_pin_dir

Get leaf cell pin's direction input/output/inout
Usage:
my $dir = &get leaf pin dir(S$pin, $leaf name);
$pin: pin name, E.G. AorBorY
$leaf. Leaf cell name, E.G. NAND2X2
$dir: return direction is either input, output, or inout.

Examples:
my $dir = get_leaf _pin_dir("NAND2X2/A");
get_leafs_count
Return a two dimensional array of each leaf cell and then number of that type contained in the top-

level module.

Usage:
@leaf count = get leafs count;

@leaf_count. Arrary of leaf name and count ( [leaf0, cnt0], [leaf1, cnt1], ...)

Example
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@leaf count = get leafs count;
foreach my $leaf point (Q@leaf count)
{
my S$leaf name = Sleaf point->[0];
my Scount = Sleaf point->[1];
print "LEAF: $leaf name has Scount cells\n";

}
get_leaf_types

Get leaf cell type, return an array

Usage:
my @types = get leaf types(Sleaf cell name);
$leaf_cell_name: Leaf cell name E.G. OAI32X2

93

@types. return an array, ('nand','or"), and ('ff') if it's flipflop then the -synlib technology _library

option should be used in command line.

Examples of command line output:

GOF > get leaf types NAND2X2
Executing get leaf types ("NAND2X2");
nand

GOF > get leaf types INVX2
Executing get leaf types("INVX2");
not

get_lib_cells

Get leaf gates in libraries

Usage:
my @cells = &get 1lib cells($pattern, options);

%

$pattern: Library cell name pattern, can have ™'
@cells: Return array with name matching
@options:

-help: This information

-char: All cells characterization

-type leaf _type: Get leaf gates matching type.

Leaf _type can be 'ff, 'latch’, 'cg', 'buf, 'not’, 'and' ...
-type_info: List all types in the current loaded libraries

-verbose: If $pattern matchs only one lib cell, print the cell lib information

get_loads

Get loads of net or pin in the top level module, return the leafs connections
Usage:
@result = get loads(S$net or pin, G@options);

$net_or_pin: The net name or pin name that needs to get fanouts.

Copyright © 2013, SynaptiCAD Sales, Inc.




94 Gates on the Fly Manual

@options:

-nonbuf. Trace the loads until none buffer

-bypbuf. Don't include buffer/inverter in the return array
@result. a two dimension array

@result = ([instance 0, pin 0],

[instance 1, pin 17,

get_logic_cone

Get logic cone of nets or pins

Usage:
Sresult = get logic cone($net or pin list, Roptions);

$net_or_pin_list. the net or pin list should be in format of "U1/A,abc_reg/D,cde_reg/D"

@options: Currently only one option, -array, which indicates the result value should be
returned as an array of instances instead of as a string.

$result.a string in Verilog module format

Examples:

my $logic cone = get logic cone("abc reg/D,de reg/D");

get_match_nets

Get logic equivalent nets in implementation netlist

Usage:
my @nets = get match nets(Sreference net);
S$reference_net. Net name in reference netlist

@nets: Equivalent nets in implementation netlist

get_modules

Get all hierarchical modules in the top level module

Usage:
@modules = get modules ($pattern, Goptions);
$pattern: Match pattern, can have wildcard "*", if it is empty, it will be treated as "*"
@options:

-help: Print out this information
-hier. Or -h, do the command hierarchically
@modules: Array ("module0", "module1”, ...)

Examples:
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# Any hierarchical modules with TM in the name.
@modules = get modules ("*TM*");

# All hierarchical modules
@modules = get modules;

# All hierarchical modules and sub-modules under current module.

@modules = get modules("-hier");

get_net_of

Get the name of the net that connects to a specified pin.

Usage:
my $net = get net of ($pin);
$pin: The pin of an instance (e.g 'U1234.A1' or 'U1234/A1")

$net. Returns the net name connected to the specified pin.

get_nets

Get nets that match the pattern

Usage:
@nets = get nets($pattern, @options);
$pattern: naming pattem.

@options:;
-const0: Get all constant zero nets
-const1: Get all constant one nets
@nets: returned net array.

Examples:

# get all nets.
@nets = get nets("*");

# all nets with dbuffer as prefix
@nets = get nets("dbuffer *");

#Get constant nets
@nets = get nets("-const");

get_path

Get current hierarchical path

Usage:

Spath = get path();
Spath: The current path
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get_pins
Get pins of instance or module
Usage:
@pins = get pins($name, Qoptions);

$name: The instance or module name, it can be hierarchical or leaf
@options: If no option is present, get all pins
-input. Get input pins
-output. Get output pins
-inout. Get inout pins
-clock: Get clock pin, only valid for sequencial cell, flop latch and gated-clock-cell
-reset. Get reset pin, return "" if it doesn't exist
-set. Get set pin, return "" if it doesn't exist
-data: Get data pins
-attribute attribute: Get pins with the attribute
-nextstate_type type: Get pins matching the type
which can be 'data’, load', 'scan_in', 'scan_enable'
This option is only valid for sequencial cell, flop, latch and gated-clock-cell

@pins:. All pins returned, in 'instance/pin’ format

Examples:
my @pins get pins("-input"”, "u_ abc/Ul23");
Result @pins = ("u abc/Ul23/A", "u abc/U123/B")

@pins = get pins ("AND2X2");

Result @pins = ("A","B","Y")
get_ports
Get all ports matching the direction in the top level module
Usage:
@matching ports = get ports($direction, @options);

$direction: Port direction, "input", "output", "inout" or "*". If it is empty, it will be treated as

"in

@options: If no option is prsent, get all ports
-input. Get input ports only
-output. Get output ports only
-inout. Get inout ports only
-bus. Get ports in bus format instead of bit blast.
The API returns an array point if this option present

The item in the array has format of [port, IsBus, MaxIndex, Minindex]
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if IsBus == 1, MaxIndex is the Max Index of the bus, E.G, 7 if the bus is port_a
[7:0]
if ISBus==0, MaxIndex and MinIndex are not defined

@matching_ports. Return ports matching the pattern and the option specified in the current
top level module
Examples:

# Get input ports with "dsp2mc " as prefix
@ports = getiports("input", ndspzmci*n);

# Get all ports
@ports = get ports;

get_ref
Returns the leaf cell name or hierarchical module name of the specified instance.
Usage:
Sreference = get ref($instance);

$instance: Instance name, "U123"

$reference: Return reference name, "NAND2X4"

get_resolved

Take the relative path name and resolve it into the module name and the leaf name.
Usage:
my (Smodule, $leaf) = get resolved(Srelative path);
$relative_path: Relative path, like "u_abc/u_def/U456"
$module: Resolved module name, like "def"
$leaf. Resolved leaf name, like U456

Examples:

my ($module, leaf) = get resolved("u abc/u def/U456");
# in this example Smodule has a value "def"
# and S$leaf has a value "U456"

get_roots

Get the name of the root design.

Usage:
my @rootdesigns = get roots;

@rootdesign: returned root designs name
get_spare_cells

ECO command. Get spare cells
Usage:
get spare cells($pattern, @options);
$pattern: Spare leaf cell instance pattern, E.G. 'spare_inst*/spare_gate*'
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Extract spare cells from the database with the pattern

The first half before /' is hierarchical instance pattern, it is ™' for top level

The second half after /' is leaf instance pattern

It is ignored if -file option is present
@options:

-0 file_name: Write updated spare cell list to the file, by default, it has name

'spare_cells_scriptname.list'

-file spare_list_file: Load in spare cell list file instead of extracting from the database

Examples:

#1. Extract spare cells from the database,

# like "SPARE u0"
get spare cells ("*/SPARE *");

matching instances

#2. Matching hierarchical instance "someSpare *" and

# leaf instance "spr gate*"

get spare cells ("someSpare */spr gate*");

#3. Extract spare cells from file "spare cells list.txt"

get spare cells("-file", "spare cells list.txt");

gexit

Exit the GofCall interactive mode

Usage:

gexit;

gprint

Print out the message and save to log file

Usage:

gprint ($info);
$info: message to be printed.

is_leaf

Check if a module or instance is leaf cell.
Usage:
my S$leaf = is leaf ($name);

$name: The module or instance under check

$leaf: if 0, then it's a hierarchical module or the module is not defined. If 1, then it's a leaf cell

like, NAND4X8.
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is_seq
Checks whether the specified leaf module is a sequential gate of the type specified by the sequential
gate option.
Usage:
my $isseq = is_seqg($name, Qoptions);

$name: The leaf module under check
@options:
-ff. Check if it is a flipflop
-latch: Check ifit is a latch
-cg: Check ifit is a gated clock
-help: This information

$isseq: function returns a 1 if the leaf module is the type of the specified option, and a 0 if it
is not.

Iv_search

Search instances in LayoutViewer window

Usage:
my S$ret = 1lv_search(Spattern, Qoptions);

[}

$pattern: The pattern matching instance name, ™, 'u_spare*/U*'
@options:
-help: Print out this information

-spare: Unused spare cells only

map_spare_cells

ECO command. Map all new created cells to spare cells

Usage:
map_ spare cells;

@options:
-help: Print out this information.

-syn Synthesis-command-line:
By default, a built-in Synthesis Engine is used.
External Synthesis tool can be picked by this option
RTL Compiler and Design Compiler are supported.
E.G. "map_spare_cells(-syn', 'rc')" to pick RTL compiler
"map_spare_cells(-syn', 'dc_shell")" to pick Design Compiler
User can speficy more values in the synthesis command
E.G. 'rc', "rc -E -use_lic RTL_Compiler_Physical"

-nofreed: Dont add freed gates for synthesis.
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-nobuf. Dont insert buffers/repeaters in long wires.
-notielow: Dont tie low of the input pins of output floating gates, delete them instead
-pause: Pause the tool before apply the patch
-exact. Map to the exact name of spare cell, by default the tool picks up a spare cell with
the same function, for example, pick up 'INVX2' for 'INVX4"'
Note: A DEF file is needed for mapping to exact spare instances.

Examples:

#1. Map to spare cells and use the built-in Synthesis Engine
map_spare cells;

#2. Use extra 'rc' option
map_spare cells('-syn', "rc -E -use lic RTL Compiler Physical")

#3. Don't add freed cells for synthesis
map_spare cells('-syn', "rc -E -use lic RTL Compiler Physical", "-nofreed")

new_gate

This is an ECO command that creates a new gate.

Usage:
@return = new gate($new _net, Sreference, Snew instance, Sconnections);
Note:

- If the command is called in the context of return a scalar, the new created instance name will
returned back.

- The usage is the same as new_net, except $reference has to be defined, and return back
instance if scalar present.

- Run "help new_net" for detail in shell "GOF >"

new_net

This is an ECO command that creates a new net.

Usage:
@return = new net(Snew net, Sreference, $new_instance, Sconnections);

$new_net. The new net to be created, if not defined, the tool will assign one automatically
$reference: The leaf gate name to drive the net.

$new_instance: The instance name the new cell will have. Automatically assigned a name if
left empty.

$connections: The new gate input pins connections Supported formats:
1. Detail format: ".A(net0),.B(net1),.C(net2)"

2. Simple format: Connect to the pins in alphabical sequence "net1,net0,net2" indicating
A=>net1,B=>net0,C=>net2

3. Mixed format: "instance/pin" and net, "U408/Y,U409/Y,net2" indicating A=>U408/
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Y,B=>U409/Y,C=>net2
4. The "instance/pin" can have sub-instance hierarchy, "u_abc/U408/Y"

@return: is a two element array, where $return[0] = is the new instance, and $return[1] is
the name of the new net.

Note: Hierarchical path is supported in any net or instance in the command, for instance,
new_net('u_abc/net124', ...). If the command is called in the context of return a scalar, the
new created net name will returned back. The new net is assumed to be driven in the path it
is created, for instance, new_net('u_abc/eco12345 net124'); eco12345 net124 should be
driven in sub-instance u_abc after it is created.

Examples:

# NAND2x2 instance name 'U eco 123' driving new net 'netl23'
new net ("netl23", "NAND2X2", "U eco 123", ".A(n200),.B(n201)");

# INVX2 with instance name 'U inv' is created in u abc sub-instance

# and the input pin of the invert is driven by n200 in current top level
# port would be created in n200 doesn't have connection to u_abc

new net ("u abc/netl23", "INVX2", "u abc/U inv", "n200");

# Create a new net "net500"new net ("net500");
new_net ("n200") ; # Error, n200 already exists

# Create a new instance with new net tied to output pin,
# and the input pin is floating.

@return = new net ("", "INVX2", "", "");

# Sreturn[0] is new created instance,

# Sreturn[l] is new created net.

new_port

This is an ECO command that creates a new port for the current top level module.

Usage:
new_port (Sname, @options);

$name: This is name of the new port. The port name has to be pure words or with bus bit,
like, abc[0], abc[1]

@options:
-input. New an input port
-output. New an output port

-inout. New an inout port

Examples:

# create an input port naming 'prop control en'
new port ('prop control en', 'input');

# create an output port with bus bit 'prop state[2]'
new port ('prop state[2]', 'output');

Copyright © 2013, SynaptiCAD Sales, Inc.



102 Gates on the Fly Manual

# create an output port with bus bit 'prop state[3]'
new port ('prop state[3]', 'output');

place_gate

ECO command. Place gate position

Usage:
place gate($inst, $x, $y);
$inst. The instacne to be placed

$x,8y: The coordinate
Note: This command affects the spare gate mapping of the instance.

Examples:
# A flop is added and placed in some location
# In 'map sparee cells' command, the flop is mapped to a
# spare flop closest to the location
change_pin("UlZB/A", "DFFX1", "eco dff reg", ".D(-),.CK(clock)");
place gate("eco dff reg", 100, 200); # location, 100um, 200um

map_ spare cells;
place_port

ECO command. Place port position

Usage:
place port(Sport, $x, Sy);
$port. The port to be placed

$x,8y: The coordinate

Note: This command has effect on change_port ECO command

pop_top
Pop out the saved top level module from the stack and discard current top level module setting.

Usage:
pop_top;

push_top
Set the top level module and push the previous setting to stack, pop_top can retrive it

Usage:
push_ top (Smodule);
$module: Set the $module as the top level module, push the previous settting to the stack.

read_def

Read DEF file

Usage:
my S$status = read def (@files);
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@files. DEF files
$status: If zero, the files are read in successfully
if one, failed to read in the files

Examples:

# Read in soc_top.def
my S$status = read def ("soc top.def");

# Multiple DEF files
my S$status = read def ("soc topl.def", "soc top2.def");

read_design

Read in a Verilog netlist file

Usage:
my S$status = read design($file name, Goptions);
$file_name: Verilog netlist name
@options: If no -imp or -ref option is provided, the netlist is assumed 'implementation’
-imp: The netlists are implementation design
-ref: The netlists are reference design
-Top_1: Read design to create Top_1 tree database
-Top_2: Read design to create Top_2 tree database
-once: Read the file only once, the file will be bypassed if the command is executed again
$status: If zero, the file is read in successfully. If one, then it failed to read in the file
Example:
my S$status = read design("-imp", "soc design resynthesized.gv");
my Sstatus = read design("-ref", "soc design released.gv");
my S$status = read design("-ref", "soc design released.gv", "soc io.gv");

read_file

Reads a file of the specified type into memory.
Usage:
my S$status = read file($file name, Roptions);
$file_name: name of file to load
@options: a list of optional values, specified in pairs. Currently only one option is supported:

"-format". This option specifies the file format of the file to be loaded. Two file formats
are currently supported:

"accu” - Accucore timing report file.

"pt" - Prime Time report file which should generated by the following command and
options:
report timing -nosplit -path full -delay max/min -input pins \
-nets -nworst 5 -max paths 10000 -transition time -capacitance

Return value: If 1, the file was successfully read in. if 0, then reading the file failed.

Usage in a script:

Copyright © 2013, SynaptiCAD Sales, Inc.



104 Gates on the Fly Manual

read file("prime time.report", "-format", "pt");
Usage in a command shell:

"read file prime time.report -format pt"

read_library
Read standard library
Usage:
my S$status = read library($file name, @options);
$file_name: Standard library file name, having .lib extension
@options:

-v: Treat the @files as verilog library files

-lib: Treat the @files as stardard library files

-vmacro: Treat the @files as macro library files which will used as macro cell in ECO
$status: If zero, the file is read in successfully. if one, then failed to read in the file

Example:

my $status = read library("arm 40 hvt.lib", "arm 40 io.lib");

(
my $status = read library("analog stub.v", "analog stub2.vlib");
my S$status = read library("-v", "analog stub.gv");
my $status = read library("-vmacro", "macrocell.v");
rename_net

ECO command. Rename a net name

Usage:
rename net ($oldname, Snewname);

$oldname: Old net name

$newname: New net name

report_eco

Report ECO

Usage:
report_eco($filename);

If $filename is not present, print to screen

report_spares

Report Spare cells

Usage:

report spares;
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replace_logic_cone

Replace logic cone specified in the list of register/pins with the netlist contained in the reference
netlist specified by the read_design call. Before calling replace_logic_cone, you must call
read_design once with the original netlist and the -golden option, and once with the name of the
new netlist to be generated using the -revised option.
Usage:
replace logic cone($pin list, @options);
$pin_list. an ordered list register/pin pairs. Each pair is separated by a comma. Inside the
pair the register name and pin name are separated by a forward slash. For example, "reg_0/
D,reg_1/D,ccd _reg[0]/D" is a list of three pairs. If a register instance has a backwards slash,

\', as a prefix, then the slash should be dropped (e.g use bbr_ccd_reg[0] even though the
netlist name is \bbr_ccd_reg[0] ).

@options: -keepfreed keeps freed instances, instead of automatically removing any floating
gates caused by the ECO. Also a -help to print out this information.

Example:

undo_eco; # Undo all eco done by previous run
setup_eco("eco _rep logic cone");

# the above prefix will appear on all new instances and nets

set inverter ("INVX2");

my S$status = read design("-golden", "soc design resynthesized.gv");
Sstatus = read design("-revised", "soc design released.gv");

set top("codec top");

replace logic cone("sic _cnt reg 0/D,sic_cnt reg 1/D,bbr ccd regl[0]/D");
write verilog("soc _eco.gv");

run

Runs a GofCall script.

Usage:
run(Sscript name);
Example:

run ("eco2.pl");
sch

Launch schematic to verify ECO
Usage:
sch(@instances or nets, @options);
@instances_or_nets:. Instances or nets to be displayed on the schematic
@options:
-set value: Set a value when launch the schematic

-to value: To existing schematic

Examples:
sch ("U123", "u456", "instO");
sch("clk")
Sch("inll', "_Set", "1");
sch("inl", "-to", "1"); # No action if schematic 1 doesn't exist
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set_buffer_distance

Set distance limit for inserting buffer

Usage:
set buffer distance(Sdistance val);
$distance_val: distance to insert buffer, in um

set_exit_on_error

Whether the tool should exit when the script runs into an error

Usage:
set exit on error(Serror, Sbit);

Serror: Error pattern, wild card support. 'E-001', 'E-*'
$bit. 1, Exit on the error, default

0, Don't exit on the error
set_exit_on_warning

Whether the tool should exit when the script runs into a warning

Usage:
set exit on warning($warning, S$bit);

$warning: Warning pattern, wild card support. 'W-001', 'W-*'
$bit. 1, Exit on the warning

0, Don't exit on the warning, default

set_invert

This command specifies the inverter to use during subsequent ECOs. If an inverter is not set, then
GOF will automatically pick one.
Usage:

set invert ($inverter);

$inverter: Library cell name for inverter

Example:

set invert ("INVX2");

set_keep_format

When set this keeps the original Verilog when the ECO is done.
Usage:
set keep format (Svalue);
$value: If 0, then disable. If 1, then enable.
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set_leaf

Set a hierarchical module to be leaf. Useful to stub hierarchical instances.

Usage:
set leaf ($Smodule name, S$value);
$module_name: The module to be set leaf or not set to leaf

$value: 1 or larger than 1, set the module as leaf. 0 not set to leaf.
If $value is not present, the default value is 1.

Examples:

set leaf (Smodule a); # set Smodule a as a leaf
set leaf (Smodule a, 1); # same as the above
set leaf (Smodeul a, 0); # remove the leaf setting

set_log_file

Set log file name

Usage:
set log file($filename);
$filename: Log file name

set_max_lines

Set max output lines.

Usage:
set max lines ($num);

$num: New max lines number. The default is 500.

set_max_loop

Setup max loop, GOF stops logic optimization when max loop number is reached

Usage:
set max loop($value);

$value: Setup BDD threshold, default 40000

set_mod2mod

Set reference module mapping to implementation module

Usage:
set _mod2mod (Srefmod, $impmod);

$refmod: The reference module name
$impmod: The implementation module name

Note: The command is used when reference netlist is partial
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set_mu

MU configuration, setup MU value for BDD threshold

Usage:
set mu($value);

$value: Setup BDD threshold, default 12000

set_power

Set power pin connections for the leaf cell.

Usage:
set power (Sleaf cell, Sconnections);

$leaf_cell: Leaf cell name. Like NAND2X4
$connections. Power pins connections, like ".GND(GND),.vVDD(VDD)"

set_preserve

Set preserve property on instances. The tool will not remove them in ECO
Usage:
set preserve (Qinstances);

@instances:. Instances to be preserved in the current module
L)

Accept wild car

Examples:

set preserve ("u_donttouchO", "u 1000");
set preserve ("DONT*") ;

set_quiet

Run script in quiet mode
Usage:
set quiet;

set_tiehi_net

Set tiehi net name, it will be used if tiehi net is needed in ECO
Usage:
set tiehi net (Snetname);
$netname: Tiehi net name, E.G."' __ logic1

set_tielo_net

Set tielo net name, it will be used if tielo net is needed in ECO
Usage:
set tielo net ($Snetname);
_$netna7ne: Tielo net name,
Examples:

set _tielo net ("  logicO__ ");
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set tielo net("TIE HILO TIELO NET");
set_top

Set the current top level module

Usage:
set top(smodule);
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$module: Set $module as the current top of the design. If the argument is missing, return

the current setting ".." set to parent module

Note: It can be reset to the root top module by 'undo_eco'

set_tree

Set the current tree, if there are more than one sets of databases

Usage:
set tree(Stree);
$tree: It can be the default tree 'Top'.

Or "Top_1"if you use -Top_1 option to load in other design

Or Top_ref in when using read_design("-ref", reference_netlist)

If $tree is not defined, the current database name is returned
Note:

- Implementation tree 'Top' has aliases of 'imp', 'IMP'
- Reference tree 'Top ref' has aliases of 'ref', 'REF'

Examples:
set_tree("Top");

set_tree("IMP"); # Same as the above

(
(

set_tree("Top_ref"); # Set to reference tree

set_tree("ref"); # Same as the abowe, set to reference tree
(

set_tree(); # Return the current database name. E.G. Top_ref

set_verbose

Run script in verbose mode.
Usage:
set verbose;

setup_eco

This is an ECO command, that sets up the preferences for the ECO.

Usage:

setup eco(Seco name, (@options);

$eco_name: The ECO name that will be used as a prefix to name new gates and nets like:

eco01234.
@options:
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-help: Print out this information.

-comments comments. Comments to appear at the beginning of ECO netlist.

Examples:

#1. Setup ECO name

setup eco('ecol234"')

#2. Setup ECO name with comments

setup eco('ecol234', '-comments', 'Fix abc state state machine');

start_gui

Start GUI windows

Usage:

start gui;
stich_scan_chain

ECO command. Stitch scan chain
Usage:
stitch scan chain(Sinst);

$inst The instance name to stitch in all new flops scan chain. Create a new sub-scan-chain
for the all new flops, break the chain connecting the instance, and stitch in the new sub-
scan-chain.

strict_syntax

Use strict syntax, has same effect as 'use strict;" in perl script.
Usage:
strict syntax;

undo_eco

This is an ECO command, that undos the eco and restores the database.

Usage:

undo_eco;
write_dcsh

This is an ECO command that writes the ECO results to Design Compiler dcsh script format.
Usage:
write dcsh(Sdc_script name);
$dc_script_name: Synopsys Design Compiler dcsh script name.

Examples:
write dcsh("ecol2345.dcsh™");

write_soce

This is an ECO command that writes the ECO results to a Cadence SOC Encounter script format.
Usage:
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write_soce($soc_encounter_script_name);

$soc_encounter_script_name: Cadence SOC Encounter script name.

Examples:

write soce("ecol2345.soce");
write_spare_file

ECO command. Write out spare cells list file
Usage:
write spare file($filename);
$filename: Spare cells file name to be written out

Note: Any used spare cell has '#' in the start of the line

write_tcl

This is an ECO command that writes the ECO changes to Design Compiler tcl script format.
Usage:
write tcl($tcl script name);
$tcl_script_name: Synopsys Design Compiler tcl script name.

Examples:
write tcl("ecol2345.tcl");

write_verilog

This is an ECO command that writes the changed netlist to a file to a Verilog file.
Usage:
write verilog($verilog file, @options);

$verilog_file: Name of the file to write to. It should be different from any existing netlist file
name.

@options:
-help: Print out this information

-all: Keep the modules in the netlist file even they are not the sub-modules of the top
module

$verilog_file: Write out verilog file name, should be different from existing netlist file name.

Note: When the design is read in by multiple netlist files, set_top command should be used to make
the correct file saved out.

Examples:
#1. The design is read in by 'gof -1lib tsmc.lib ethernet top.v'
# After ECO, to write out ECO netlist use command
write verilog("ethernet top eco.v");

#2. The design is read in by multiple netlist files,
# 'gof -1lib tsmc.lib mem control.v dsp.v ethernet top.v'
# The ECO is done on 'mem control' module, to save the netlist
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set top("mem control");
write verilog("mem control eco.v");

#3. The design is read in by 'gof -1lib tsmc.lib ethernet top.v',

# ethernet top.v has 'mem control' and 'dsp' sub-modules
# The following commands will only write out 'mem control' and
# its sub-modules

set top("mem control");
write verilog("ethernet top eco.v");

#4. The design is read in by 'gof -1ib tsmc.lib ethernet top.v'.

# ethernet top.v has 'mem control' and 'dsp' sub-modules

# The following commands will write out all modules in ehternet top.v
set top("mem control");

write verilog("ethernet top eco.v", "-all");

#5. The design is read in by 'gof -1ib tsmc.lib ethernet top.v'.

# ethernet top.v has 'mem control' and 'dsp' sub-modules

# The following commands will write out all modules in ehternet top.v
set top("ethernet top");

write verilog("ethernet top eco.v");

5.4 Examples of GofCall Scripts

Below are a few examples of how GofCall scripts can be used.
1) Metal-only ECO using a Spare Gate

Perform a metal-only ECO to use an AND gate from the spare gates list with a two line script (A TCL
script to do the equivalent would be 20 lines long). The AND spare gate is in sub-hierarchy
"u_spares", instance "S2". Two ports have to be created to connect two signals "n242" and "n243" to
the AND gate. Another port has to be created to connect back the AND gate's output and tie it to
u187's A pin.

change gate ("u_spares/s2", "n242,n243");

change pin("U187/A", "u spares/s2/Y");

2) Switch a NAND gate's three inputs.
change get ("U188", "A=>B,B=>C,C=>A");

3) Disable 128 bit data bus by "disable_bus" signal

change net ("abc bus[$_]","AND2X2", "",
"-,disable bus") foreach (0..127);
buffer ("disable bus", "BUFX6", 16); # automatically buffer disable bus

4) Use the power of Perl to add a clamp gate to specially named ports.
my @ports = get ports ("output", "*");
my @clampgates = get cells ("AND clamped *");
foreach my $port (@ports)
{
if (Sport =~ m/clamp \d+/)
{
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my @drivers = get drivers(Sport);
my S$drive inst = Sdrivers([0][0];
if (Sdrive inst !~ m/AND clamped \d+/)
{ # missing clamp
my $num = 0;
my Sclamp instance = "AND clamped S$num";
while (grep($clamp instance eq $ , @clampgates))
{
Snum++;
Sclamp _instance = "AND clamped S$Snum";
}
change net (Sport, "AND2X2", S$clamp instance, "-,clamp_ signal");
}

}
5) Change a flip-flop's D input.

Below is a script that adds 3 gates, one port, 4 new wires, 13 connections, and 1 disconnection, and
it only takes 4 lines of code. If this were written in TCL format, it would be 20 lines long.

undo_eco;

set top("TM gciflt");

setup_eco ("eco012345") ;

change pin("frplx reg/D","NAND3X4","",

"

4

MXI2X2 (gciflsb3b_e,gte 344/gte con reg/Q,e bonn),
BUFX6 (gcif s0 good)");

* The first argument is the instance pin, "frplx_reg/D"
¢ The second argument is the leaf cell "NAND3X4" to drive the D input pin.

¢ The third argument is the instance for the leaf cell, it's empty "", letting the tool pick one instance
name.
e The fourth argument is the pin-connections. NAND3X4 has three input pins (A,B,C), so the pin-

connections have three parts. Separated by ",

e Part 1is "-", which means the original D input wire will be used to connection to A pin of
NAND3X4. Read GofCAll APIs for more detail.

e Part 2 is "MXI2X2(qciflsb3b_e,gte_344/gte_con_reg/Q,e_bonn)". A new gate MXI2X2 is
inserted to drive B pin of NAND3X4, the input pins of MXI2X2 is driven by three signals
"qciflsb3b_e","gte_344/gte_con_reg/Q" and "e_bon". Out of these three signals, "gte_ 344/
gte_con_reg/Q" is a hierarchical signal which needs a port to pull it to the current hierarchy
and the port will be automatically created.

e Part 3 is "BUFX6(qcif_s0_good)". Wire "qcif_s0_good" is buffered to driver C pin of
NAND3X4.

The nested long line can be separated into three small operations, but more manual intervenes are
needed to specify the new net names or instance names.

new net ("eco012345 mx out", MXI2X2, "", "qciflsb3b e,gte 344/gte con reg/Q,e bonn");
new net ("eco012345 buf gcif s0 good", "BUFX6", "", "-=-");
change pin("frplx reg/D","NAND3X4","","-,eco012345 mx out,eco0012345 buf gcif s0 good");

To run the script, you can use GofCall Graphical mode. In GofViewer, Menu Actions->"GofCall, APIs
interactive" to get GofCall window. Press "Advance" button to run in code snip. Or sawe to a file, key
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in "run the_script_file" in "GOF > " shell entry to run in batch mode.

% GofCall, Netlist Processing APIs

File Help

Executing command stream: undo eco;...

# undo eco: A1l previous ECO operations have been discarded

# set top('TM gciflt'): Set current top level design to TM gciflt

# "change pin{'frplx reg/D', 'HAHDIXL', '', '-, MO {gciflshib e gte 344 /gt
eco012345 instd

ecol12345 wirel

ol

undo eco;

set top("TM gciflt"):

setup eco("ecol12345");

change pin{"frplx reg/D","HAHD3X4" """ - MXT XD (gociflshib e, gte 344 fgte con

Kl

GOF> |

Cloze | Simple | Fiun |

Key in "sch eco012345 inst0" in "GOF > " shell entry to launch schematic to verify the ECO on the

w117
nils frplx reg
—_— n3150 cqriflt clkp
225 eco012345 wirel frplx
HAHD 21
n3150 r [
p SDFFROX?2
ecoll?2345 wirel i = b
gcifl=hibh e r
e bhonn S0
¥ ecoDl12315 wirel
con hit i T T
S0
MYT 22
---Top
con hit
goif s0 good ecol1?345 wire?

BUFX6

After ECO, three new gates, "eco012345 inst0", "eco012345_inst1" and "eco012345 inst2" are
created. One port is added to connect "con_bit" from sub-instance "gte_344". Four new wires are
created "eco012345_wire0", "eco012345 wire1", "eco012345_ wire2" and "con_bit". 13 pin
connections are added. And D input of "frplx_reg" is disconnected and reconnected. If converted to
Design Compiler TCL script format, there are more than 20 lines!

current design gte
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create port -direction out con _bit

connect net [get nets con bit] [get ports con bit]

current design TM gciflt

create net eco012345 wirel

create net eco012345 wirel

create net con bit

create net eco012345 wire2

create cell eco012345 inst0 tmc65nm/NAND3X4

connect net [get nets n3150] [get pins ecoOlZ345_instO/A]

connect net [get nets eco012345 wirel] [get pins ecoOlZ345_instO/B]
connect net [get nets eco012345 wire2] [get pins ecoOlZ345_instO/C]
connect net [get nets eco012345 wire(O] [get pins ecoOlZ345_instO/Y]
create cell eco012345 instl tmc65nm/MXI2X2

connect net [get nets gciflsb3b e] [get pins ecoOlZ345_inst1/A]
connect net [get nets con bit] [get pins ecoOlZ345_inst1/B]

connect net [get nets e bonn] [get pins e00012345_inst1/80]

connect net [get nets eco012345 wirel] [get pins ecoOlZ345_inst1/Y]
create cell eco012345 inst2 tmc65nm/BUFX6

connect net [get nets gcif s0 good] [get pins eco012345 inst2/A]
connect net [get nets eco012345 wire2] [get pins ecoOlZ345_inst2/Y]
disconnect net [get nets n3150] [get pins frplx reg/D]

connect net [get nets eco012345 wire(O] [get pins frplx reg/D]
connect net [get nets con bit] [get pins gte_344/con_bit]
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Chapter 6: Waveform Viewer Support

Using one of SynaptiCAD's waveform viewers, you can view waveforms from a simulation or a
waveform file (e.g. a VCD file) and also show specific logic states annotated on GOF schematic
Windows. The schematic and the waveform displays are linked so that you can quickly display just
the waveforms that match the nets of your schematic. You can also right click in the waveform
window to send logic states at a particular simulation time back to the schematic.

Right Click in timeline to send View Menu
Import VCD file simulation time back to schematic shows and hides signals Zoom Image

'_‘- WaveFormeer Pro - [ Diagram - gabewod®* )

bt | D "\ Tl Ay by |[verkos e W arerd || @
HicH | L] TRI | waL |W€1W“| wiol |HEx = ] i
Sy Dok || Acld Hoded || Tast | Peikei = =] =m] - o] | = G-la4R (Dais Malkods
1.236i% 0.000m% us imz:u; neys,  Pus  Pus  [Bus Fus | [us

O | i sluadd 23 1.U1_ 4.5} - i Al .ﬂI_J_'IJ_I'_'I,_J—'L,l_'I:I'_'I,_l'_',_,I"I__,I'_'J—I_
1| ® i aluadd 23 1.01_4.4 | oV L A AT LAy

2 | =i awads 23 101 48 | |o f i\

i cpu.i CCU.next MA reg[l]

reset D ch next MA[1]
n64d=

CP %
\next MA232[1]} B

i2=—1"==signal States

6.1 Setup SynaptiCAD's Waveform Viewer

Several of SynaptiCAD's products contain a waveform viewer that can be used with GOF to display
VCD waveforms and send logic state values to GofTrace Schematic windows. If you do not own one
of SynaptiCAD's waveform viewers, you can download SynaptiCAD's free WaweViewer software.

Check to Select the Viewer to use with GOF:

¢ |In GofTrace, choose the Waveforms Commands  Options  Help
Waveforms > Select
Waveform Viewer menu and

Bnnotate Schemakic 0
Display Schematic Waveforms

check the name of the viewer [

to use with GOF. Choose i Launch SynaphiCAaD Yiewer l__ .
WaveViewer if you intend to Load Waveform File [Tl

use the free waveform viewer. il Select Waveform Viewer v Waveliewer

Timing Diagrammet Pra

\WaveFormer Pro
Dratashest Pro
TestBencher Pro
Gigawave Viewer
BugHunter Pra

If needed, download the free waveform viewer:

If you own a license, then GOF works with v14 or higher of TimingDiagrammer Pro, WaveFormer Pro,
DataSheet Pro, TestBencher Pro, Gigawave Viewer, or BugHunter Pro (graphical front end to
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VeriLogger Extreme). If you do not own a license, then you will need to download a free waveform
viewer from the SynaptiCAD website.

° GO tO the SynapthAD ..... .... “ E .__. Arethe VEE e gt wrrovar fagher 'I —
website at T
www.syncad.com. ) S e v S —

¢ Click on the Downloads
link on left side of the
window.

SYNAPTICAD

e Fill out the form and check
the box that says you are
interested in the
WaveViewer software.

||.u..1u._| b.ﬂ-.-l:vl.ﬂ and w!hq
e e
'.'Rl'\'!'lf‘d l:lvmwﬂ-ulq wred l'\l-l_t\l\.l’ldﬂ
¢ The download includes all

of SynaptiCAD's waveform

View el wrpard mee i o

rwe v anvabyee Hibsg dhagrams

e

viewer products, so it's

simple to later upgrade to -

a commercial version of T e B T o

the software if you need AR s s e

additional functionality R e e

beyond that of the viewer. y
o it rowes 1

¢ Install the waveform viewer and you are ready to work with GOF. If you would also like to
evaluate one of the timing diagram editors, the Verilog simulator, or the commercial version of
the waveform viewer then, you can choose Help > Request License menu to request a 2
week evaluation license of that product.

6.2 Load VCD and Launch Waveform Viewer

To establish the communications path between GOF and the SynaptiCAD waveform viewer, one of
the tools needs to launch the other tool. This section describes the process of GOF launching the
waveform viewer with a preselected waveform file (e.g. a VCD or BTIM file). You can also load
waveform files into the waveform viewer after GOF has launched it.

An alternate way to establish communication between GOF and the waveform viewer, is to run
BugHunter (which supports waveform viewing) and then use the Project window context menu to
launch GOF. This is covered in Chapter 10 of the BugHunter manual.

From within GOF, load the waveform file and launch the waveform viewer:

* In GofTrace, choose the Eul"TracE, Schematic 0, Zoom 0.67:1, ID gatesof,

Waveforms > L Waveform
.a etorms oa.d aveto Eile Schematic ECO | Waveforms Commands  Oplions
File menu to load in the waveform =

information from a waveform file. = = Annotate Schematic
n % Q Display Schematic Waverarms

gta_343.U85 Launch SynaphiCAD Viewer

_[}3__ Load Waveform File

Select Waveform Yie h r

e The waveform file can also be added to the project when launching GOF using the -ved
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command line option as shown in Chapter 1: Launching GOF with a Batch script. An example

of the option is:

gof -v simulation lib.v top tb.v netlist.v -ved top_tb.vecd

After loading the waveform file, @Euﬁfiewer [Filexrunfiles,/CPU.¥g] [Top:

launch the waveform viewer using
either the SynaptiCAD button in

File Find Commands ©pkions Help

GofViewer, or the GofTrace e é “ 3 (& m l

menu Waveforms > Launch
SynaptiCAD Viewer. If the

waveform file is loaded into GOF, Eﬁufﬁace, Schematic 1, Zoom 1.00:1, ID vcd,

then GOF will pass the file to the File Schematic ECO | Wawveforms Commands Oprions H

Waveform Viewer with all of

signals hidden. The next section =

E % .&l {= ¢ Annotate Schermnakic E

Display Schematic Waveforms

will show you how to selectively
hide or show the waveforms from

the schematic. m.i ALUB.i alu.a

Launch SynaptiCaD Yiewer

Load W aveform File

=

Select Waveform Yiswer g

ﬂﬁ
Rra1l* e

Directly Load a VCD file or other waveform file into the SynaptiCAD Waveform Viewer:

After GOF has launched your SynaptiCAD product that contains the waveform viewer you can load
any wawveform file for back annotation into GOF

¢ In the waveform viewer, select the Import/Export > Import Timing Diagram From menu to

launch the Open Timing Diagram dialog.

¢ Browse to find your waveform file and load it into the viewer.

Turn on the Annotate Schematic Feature:

¢ |n a schematic window, check the

Waveforms > Annotate Schematic
menu to show the logic states on the
schematic gate pins and to enable the
time buttons.

The gate pins will show either 0,1,x,z
or two state values if the pin is
currently in transition (e.g. pin CD in
the picture to the right is changing from
1to 0).

This feature is very useful for 'x' tracing
in gate level simulations.

6.3 Annotate Logic States on Schematic

In the Annotate Schematic mode, GofTrace can display logic states at a given time on the pins of
the schematic. You can also send states at a specific simulation time to the active schematic
window directly by right clicking in the timeline of SynaptiCAD's waveform viewer.

hfTrace, Schematic 1, Zoom 1.00:1, ID vcd,
Schematic  ECO | Waveforms Commands  Options  t

E % @l .E v Annotate Schematic

— Display Schematic Wawvefarms
_AMLUB.i alu.a
A[4] lﬁ col! Launch SynaptiCAD Yiewer

i cpun.i CCU.next MA reg[l]
reset oD \next MA[1]

n64 = i
\next MA232[1]} 3'\
T [

Signal States
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¢ The Previous and Next buttons Current Simulation Time
change the simulation time to the next -"““W'l‘ on schematic
time where one of the pins on the 2 l'i [
. i +
schematic has a state transition. IE ’: 33 J "Iﬂ }Iﬂ I~ Eco
|
¢ The time box shows the current Type in new time Move to
. . . and press button Previous or Next
simulation time. to aoto to the time simulation times

e The time box is also an edit box that lets you enter a new simulation time and then press
theGoto Time button to change the simulation to that exact simulation time.

¢ In the Waveform Viewer, you can right click in the timeline to send states at that simulation
time back to the schematic. If the schematic is very large this may take a moment to update

the schematic.

Right Click in timeline to send View Menu
Import VCD file simulation time back to schematic shows and hides signals Zoom Image

'_‘- WaveFormeer Pro - [ Diagram - gabewod®* )

hyne |  ada o e R G | |
HiGH | L] TRI | waL Iwﬁwm Lol |HEs = ] i
Muidd Clock, | audd Hoddd || Tzt || Deiket =] =]=m]| -] ~.--] | = a-Iar i Matbods
1.236us 0.000ns us imz:u; neys,  Pus  Pus  [Bus Fus | [us

O | aluadd 23 101 4.5 ]I - i ANl .“I_J_'IJ_I'_'I,_J"L,I_'I:I'_'I,_|'_',_,|"I_I'_',J'—|_
1| aluadd 23 1.01_4.4 | oV L A AT LAy

2 | =i aluadd 23101 4B 1 |o fl N

Example of Schematic Annotation Violations Features:

In the SynaptiCAD > Examples > GOF_features directory, the case_vcd.bat file launches GOF
with a design that has a vcd file so that you can experiment with the features in this section and the

next section.

6.4 Displaying Waveforms in Waveform Viewer

There are two ways to show waveforms for nets in the schematic in the Waveform viewer: (1) using
the Display Schematic Waveforms mode to display waveforms for all the nets or (2) individually

displaying the waveforms of selected nets.

Displaying ALL net waveforms in the Waveform Viewer:

e To display all the waveforms for all the pins on a matic 1. Zoom 1.00:1. ID vcd
L] - i | Ll

schematic, check the Waveforms > Display
' 0 | Waveforms Commands  Options

Schematic Waveforms menu. In this mode, any new ~
gates added to the schematic will also result in new | ] e Schematic

waveforms being added to the waveform viewer. ay Schematic Waveforms

Displaying ONE net waveform in the Waveform Viewer:

¢ To display a waveform for a specific m.i MUB.i alu.add 23 1.U1 4
net, right click on a pin and choose AR~ ophcarry(5]
the Show Waveform from the B[4] 5 cEum[4] | E
context menu. . —— -
wcarry[4] Shiow weaveform For 'U1_4,5'
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6.5 Create Waveform Restore File

The GOF tool suite works interactively with SynaptiCAD's waveform viewers as described in Section
6.2: Show logic states from VCD file. However, GOF also has a method of statically working with
other waveform viewers (Verdi, SimVision, ModelSim, and GTKWaw). In this static method,
GofViewer creates a waveform restore file that lists the waveforms to load into the waveform viewer.

Setup up the Options for the Waveform Restore File:

* In GofViewer, Wavefurm restore setup
choose the I Dump Siriision R o
Options > Dump urp Sirmizion Festare File
Waveform [ Dump ModelSim Festore File
Restore File [ Dump Yerdi Restare File
menu to open the [T Dump GTEwWave Traces File
Waveform Path Prefix|
Restore Setup CLFHEES
dialog. W aveform Bestore File: |wavefnrm_restu:ure.wu:f

¢ Use the check boxes to choose the type of Restore file to generate.

¢ In the Path Prefix box, you may enter a prefix that will be added to the beginning of each
signal name in the waveform restore file. For example, if GOF contains a signal named
strbltcmd and the path prefix is specified as top.testop., the signal will be renamed
top.testop.strbltcmd in the waveform restore file.

¢ In the Waveform Restore File box, enter the name of the file to generate.

Select the Signals to add to the Waveform Restore File and Generate the file:

e |eft click to select
the nets to be
added to the
waveform restore

module TM geoif  clk2gh dstw clk, clk2gbh goifr clk, fbin ghdd
fbin ghdatrdi, £f alpen, f£ff agetting, £ff dstza, ff h
ff mod dstheight, £f need puff, ff need goif,

file. Hold the ff pz=m, £f goifba, f£f goifbge, £ff goifed, £ff goiffgo,
<CTRL> key while £ff griflngap, [TEEieRa ), ff grifsel, ff grifsld, f
clicking to select ff goifuo, £f goifyo, i1, £f ydir, gbrstn, gghc
multiple wires. gglstpos, gglt_done_ last, (o il, ggpls, latch shs

°Iﬁghtcﬁckand pu_data, pu ¥d rdy, rev regq myod, source gglting, he
choose Write —_—

selected to Write selected to the Wavefonn restore file

Waveform restore
file menu to
generate the file.

¢ In the Waveform Viewer specified in the Waveform restore setup dialog, load the Waveform
Restore file that you just created. In some tools this may be called the Restore Waveform
option. The signals you selected should be displayed in your waveform viewer.
Example of the code Generated

Below is an example of a Waweform Restore File created in GTKWawe's Trace File format.

<?XML version "1.0"?2>
<!-- GTKWAVE saved traces, create by GOF

Copyright © 2013, SynaptiCAD Sales, Inc.



Chapter 6: Waveform Viewer Support 121

<!-- at Mon Sep 11 17:47:57 2006

<config>

<traces>

<trace name=" WRAP.u TM gcifff xneg" mode="bin" rjustified="yes" selected="yes">
<signal name=" WRAP.u TM gcifff xneg"/>

</trace>

<trace name=" WRAP.u TM gcifff gcifpack" mode="bin" rjustified="yes" selected="yes">
<signal name=" WRAP.u TM qcifff gcifpack"/>

</trace>

<trace name=" WRAP.u TM gcifqgcif rd from gcifshf" mode="bin" rjustified="yes" select
<signal name=" WRAP.u TM qgcifqgcif rd from gcifshf"/>

</trace>

<trace name=" WRAP.u TM gcifgglt mode" mode="bin" rjustified="yes" selected="yes">
<signal name=" WRAP.u TM gcifgglt mode"/>

</trace>

</traces>

</config>

Below is a waveform restore file saved in Verdi's Restore file format.

addSignal -h 15 WRAP/u TM qgcifff xneg

addSignal -h 15 WRAP/u TM gcifff gcifpack
addSignal -h 15 WRAP/u TM gcifqgcif rd from gcifshf
addSignal -h 15 WRAP/u TM gcifgglt mode
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