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Important Notice

This document 1s for informational and instructional purpeses. IKOS Systems,Inc. reserves the right to
make changes in the specifications and other information contamed in this publication without prior notice.
and the reader should, in all cases, consult IKOS Svstems, Inc. to determine whether anv changes have
been made.

The terms and conditions governing the sale and licensing of IKOS Systems. Inc. products are set forth in
the written contracts between IKOS Systems, Inc. and its customers. No representation or other affirmation
of fact containedin this publication shall be deemed to be a warrant orgive rise to anv liability to IKOS
Systems, Inc. whatsoever.

IKOS Systems. Inc. MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL,
INCLUDING, BUT NOT LIMITED TO. THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

IKOS Systems, Inc. SHALL NOT BE LIABLE FOR ERRORS CONTAINED HEREIN OR FROM
INCIDENTAL, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES WHATSOEVER
(INCLUDING BUT NOT LIMITED TO LOST PROFITS) ARISING OUT OF OR RELATED TO THIS
PUBLICATION OR THE INFORMATION CONTAINEDIN IT, EVEN IF [KOS Systems, Inc. HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

This document contains proprictary information. In addition, the software programs and hardware
described in this document are confidential and proprictarypreducts of IKOS Systems, Inc. and its
licensors. NO PART OF THIS DOCUMENT MAY BE REPRODUCED, STORED IN A RETRIEVAL
SYSTEM OR TRANSMITTED IN ANY FORM OR BY ANY MEANS, ELECTRONIC,
MECHANICAL, PHOTOCOPY, RECORDING OR OTHERWISE WITHOUT THE PRIOR WRITTEN

CONSENT OF IKOS Svstems. Inc. Each licensed user is allowed to print up to [0 copies of this material
for intracompanyuse only without infringing this copyright. Please contact IKOS Systems, Inc., for
permission to print additional copies.

IKOS"is a registered trademark of IKOS Swstems, Inc.
VHDLAccelerator™ is a registered trademark of IKOS Systems, Inc.
Virsim™is a registered trademark of Summit Systems. Inc.
VirtuaLogic™ is a trademark of IKOS Systems, Inc.
VLE-3M©isatrademark of IKOS Systems, Inc.
VStation-3M is a trademark of [KOS Swstems,Ine.Rt

¥Station-12M"” is a trademark of IKOS Systems, Inc

SimMatrix” is a registered trademark of Preeedence, Inc.
Verilog-XL~ is a registered trademark of Cadence Design Systems. Inc,
Sun * is a registered trademark of Sun Microsystems.

All other brands or products are trademarksoftheir respective companies and should be treated as such.

Copyright © 2001 by IKOS Systems, Inc.

All rights reserved.

Written inthe U.S.A
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Introduction

 

Overview

Emulation is a technology that creates a prototype of an Application Specific Integrated
Circuit (ASIC) design in hardware. The prototype is generally built through partitioning the
design into smaller pieces and then mapping or compiling the design onto a large array of
Field Programmabie Gate Arrays (FPGAs) or custom chips. The prototype is a complete
functional implementation of the design including all digital functions and memories.

The ASICs can be tested under real world operating conditions rather than using an
approximation of their operating environment. [n-circuit emulators get their stimuli directly
from the target system, unlike simulations, which require test programs, testbenches, and
stimulus files. The advantages of emulation include full system integration and debugging
before the ASIC design is finished and the device fabricated. This 15 especiallytrue of low
level software, such as diagnostics and device drivers, which often require actual target
systems for complete testing. The user can design and verify the ASICs, system hardware,
and system software at the same time.

VirtuaLogic’s technology advantages

The VirtuaLogic Emulation System uses a unique patented technology called Virtual Wires.
Virtual Wires provides significant improvements over previous technologies because it
makes emulation less expensive and easier to use.

Virtual Wires does not just map a design to the hardware, it actually compiles it for the
specific hardware resources. ASIC designs do not map directly to FPGA and emulation
custom chip architectures. Traditional emulation products execute a trivial translation
process and mapthe design to the hardware, then attemptto tune the timing implementation
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by inserting delays into the data path to compensate for hold time violations. Virtual Wires
uses advanced synthesis technology to create a functionally identical design thatis targeted
for the specific hardware of the VirtuaLogic emulator.

With compilation of the design into a single high speed clock and pipelining signals through
the machineusing this clock, there is only one important delay, which 1s the worst case path
through a Xilinx chip. If the VCLK period is longer than this path, then no setup and hold
issues occur. As a result, the operating frequency of the design is immediately known at the
completion of the configuration process.

The use of Virtual Wires provides time_domain_multiplexing of multiple signals onto a
single FPGA pin or backplane pin. This eliminates the constraint of interconnect, greatly
simplifying the hardware and software and decreasing the cost of the hardware.

Without the need for interconnect chips, the resulting hardware is more compact and fewer
ICs translate to higher reliability. In addition to eliminating the interconnect chips, the time
domain multiplexing is used on the backplane which eliminates the costly connectors and
backplanes. The implementation does not have the added propagation delay ofthe
interconnect chip and board delays, therefore potentially resulting in faster emulation
speeds. By eliminating interconnect challenges, Virtual Wires providesincreased visibility
for debugging.

RTLfor VStation

The RTL compiler for VStation, hereafter referred as RTLC on VStation, is the primary
RTL front-end to the VirtuaLogic emulation system or the VStation. It synthesizes RTL
designs to VMW primitives to be used by VirtuaLogic’s core compilation system. During
this process of compilation, it also generates an RTL debug database to be used by
VirtuaLogic for creating an RTL-level interface.

As aresult, RTL-compiler is both a front-end to the emulator and a solution with an
integrated compile and debug environment, together with IKOS’ new co-modeling
technology they provide unique verification capabilities for many applications and users.

RTL on VStation expands the VLE use madelinto earlier in the design and verification
cycle. Together with the Transaction Interface Portal, it also allows partially complete
designs to be mapped onto the emulator, taking advantage ofits superior performance.

Someofthe benefits are to:

* directly compile RTL for VStation

* preserve RTL names and debug within the RTL domain
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* model memories in software through TIP early in the design cycle and model them
into the emulator later for performance

* speed up turn-around times through RTL-supported Multi Module Compile and
Incremental Compile

For RTLC-VLEflows(for both verilog and VHDL designs), refer to page 65.

For RTLC-VLE compilation, refer to page 118.

For RTL Compiler options, refer to page 251,

For RTLC Troubleshooting, refer to page 144,

For RTLC Debug Capabilities, refer to page 339.

Transaction Interface Portal

Transaction Level C Interface called Transaction Interface Portal (TIP) enables chip
verification with abstract system models by providing a high-speed interface between the
workstation running the software model and the design undertest running on the VStation
hardware. With this advanced capability, designers can perform concurrent hardware and
software verification and ensure that the chip works in the system environment before
committing to silicon.

Co-medeling, a new verification method made possible by TIP, enables system-level testing
by providing high-speed communication between abstract system models and the device
under test. Co-modeling is based on Transaction Interfacing. Transaction Interfacing is a
technique that separates the communication functionality from timing details to create
system level interfaces. Maximum verification performance can be achieved when each
transaction executes multiple clock cycles in the design undertest. TIP, allows users ta
verify system functionality with system level stimulus.

A transaction interfaceis ideal for integration with design flows based on a higher level of
abstraction such as €. It easily integrates with abstract C_based design flows, such as
CoWare, System C, and Synapps; intelligent testbenches such as Vera and Telecom
Workbench from Synopsys; and software processor models such as instruction set simulator
madels.

The key to co-modeling performance is the speed of the TIP Interface. Since transactions are
system level events such as network packets, each transaction contains numerousbits of
information, The TIP quickly transfers the entire transaction in a single operation, On the
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V Station, each transaction is then decomposed in the pin accurate interface of the device
undertest. To simplify the handling of data interfacing on the VStation, TIP provides a set
of co-modeling macros which bridges the TIP Interface into the design. The co-modeling
macros correspond directly to software read and write functions on the workstation,
enabling easy integration of co-modeling solutions into the verification environment. /fgure
! on page 30 gives the user view and the implementation of TIP. For further details on TIP
and Co-modeling, refer to TIP user’s guide

USER VIEW

Software RTL &
Models GATE

Models 
WORKSTATION

VSTATION

 
IMPLEMENTATION

 
nn,“Sn

\ VSTATION  

 
,

WORKSTATION 4  

 

 
    SOFTWARE Cc TIP RTL

MODELS {TAPI) Macros
Adapter Transactor

Figure 1 Transaction Interface Portal
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VStation Components

The VStation consists ofa reconfigurable hardware system, debug hardware, and interfacing
hardware. The hardwareis driven by software tools used to implement and debug the ASIC
design. The entire system is called the VStation or the VirtuaLogic Emulation System.

Hardware

The VirtuaLogic Emulator is the primary hardware component.It is a configurable system
that consists of a System Board, up to six Array Boards, IDS(Internal Data Sampling)
capability and/or an interface to a HP logic analyzer, an interface for the target system.
When programmed with the user’s design, the VirtuaLogic Emulator becomes the chip
prototype. Please note that the HPLA can be used wherever IDS is used in the document.

figure 2 of page 32 shows the major system components and demonstrates the connections
betweenthem.
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HP 16300A/B Logie Analyzer(Optional)

| LA cables
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‘ data and clock cables »  

User’s target system

IKOS VSTATION

Figure 2 In-circuit system components

The emulator runs at a reduced speed relative to the final silicon due to the partitioning of
the design across many chips. The resulting emulation frequency generally ranges between
500 KHz and 2 MHz. The emulation frequency is dependent on the numberoflogic levels in
the design, the partitioning and implementation, and the size of the design. As a rule, mast
emulated designs run about 50 times slower than the final silicon.

IDS and LIP Logic Analyzer

32

In order to debug the design while it is running in-circuit, an ]DS(Internal Data Sampling}
capability or a Hewlett Packard Logic Analyzer1s used to trigger and capture data. The full
event and triggering capability of the HP logic analyzer is supported. If HPLAis used,it

TM
must be connected on the Ethemet network with the Sparc’ workstation and be assigned a
unique IP address.
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HPLAis optional and used if the user wants to store more events. Data on the IDS ranges
from 4K to | M and fora HPLA,it is limited between 4K and 2M samples. Userhas to note
that the IDS uploads million samples in less than 5 minutes to a contrast of 1 hour by the
HPLA.

The HP logic analyzer is connected to each Array Board through the System Board. Each
Array Board has the capability to multiplex up to 5000 signals to the System Board,
allowing a six Array Board configuration to have up te 30,000 signals available for
triggering. For more information on HP Logic Analyzer, refer to the appendix,

Varget interfaces

The 512 I/O from each Array Module are connected through data cables to the target. The
data cables are connected directly to the target system, or package specific target interface
adaptors are available for many common package types. The interface used are TTL,
LVTTL or 3.3V CMOS, 5V CMOS. TTL and LYTTLis used to both drive and receive user

signals from the emulator. 3.3¥ or 5V CMOSlogic cannot drive but can be used to receive.
For more information on target interfaces, refer to the VStation hardware reference manual.

Target system

The target system is a custom system designed and built specifically for the application that
is under emulation, An exampleis a standard Pentium PC which has been slowed down to
operate between 500 KHz and 10 MHz.The use ofthis PC as a part of a target system can
aid in the emulation of PC graphics cards, networking cards, or other PC interfaces.
Additional components such as a video frame arabber may also be used as a componentof
the target system to assist with system slowdown.

Software

The VirtuaLogic Software consists of the following primary components:

RTL Compiler

VirtuaLogic Compiler

Backend Place and Route Manager

Virtual Probe Analysis Tools

Diagnostics
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REL Compiler

The RTL Compilation reads in the RTL source, then generates the RTL compiled
description. This description is referenced to structural netlist that 1s taken bythe
VirtuaLogic compiler as input. RTL Compiler also creates a debug database and supports
enhanced debug features to allow the user to debug in RTL.

Virtualogic Compiler

The VirtuaLogic Compiler includes the graphical user interface, the design importer, and the
resynthesis tools. In order to implement the design using the proprietary Virtual Wires
technology, the design is resynthesized to an implementation that is better suited to the
reprovrammable hardware. This resynthesis provides timing and interconnect resynthesis.

‘Vining resynthesis

Timing resynthesis is required to assure that the model provides the functionality specified
in the design without creating any problemsas a result of physical implementation. Since
the technology is being translated from an ASIC design to an FPGA design, timing related
factors like clock and data skew could introduce problems which would make the design
nonfunctional. By resynthesizing, technology dependent timing issues can be avoided. This
requires a transformation into a single clock design. As a result, the user does not face the
challenges oftraditional emulators in resolving hold time problems, This is similar to a
cycle based simulator in that it creates a cycle accurate implementation of the design.

Infercennect resynihesis

34

When a design is partitioned into the smaller logic blocks fer emulation, the partitioned
groups mustnot exceed the pin or gate limits of the FPGAthatit is being targeted for. Some
blocks are limited by the numberof gates available on a single FPGA, but most chips are
limited by the numberofpins available on the FPGA.Interconnect resynthesis resolves this
issue through time domain multiplexing techniques. Time domain multiplexing effectively
increases the numberof pins on the chips. Theresult is a pipelined and multiplexed
implementation of the inter-FPGA signal paths. The average usable gates on each FPGA
dramatically increases, reducing the hardware cost.

The Vsyn compiler provides a unique feature in allowing the user to generate a Verilog HDL
model of the implementation that is created in the emulator. This allows the designer to run
the standard simulation test bench on the design EXACTLYasit is implemented in the
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emulator and isolate prcblems that may have been introduced. This eliminates issues related
to memory modeling, library modeling, clock specification, lack of specification and
validate any assumptions that were made in the creation of the emulation model.

Backend Place and Route manager

VirtuaLogic Backend Place and Route Manager includes the tools needed to place and route
the FPGAs that are used to implementthe protetype. Since there are 64 FPGAs on each
Array Board, or 384 FPGAsin a 6 array board VirtuaLogic emulation system, it is desirable
to place and route as many FPGAsin parallel as possible te reduce the compile time. The
Backend Place and Route Managerallows the usage of multiple workstations to
simultaneously place and route the FPGAs. This dramatically reduces the time required to
compile a design.

Virtual probe analysis tools

Virtual Probe Analysis tools have an interface to IDS and HPLA, that allows internal nodes
in the chip to be analyzed. It also includes the Waveform Browser, Netlist, and Schematic
Browsers for use in debug.It provides an interactive debug environment which allows
tracing of the design, selection of Virtual Probes, creation of complex trigger environments,
and viewing of probe groups.

Diagnostics

The hardware includes JTAG boundary scan that allows the diagnostic software to provide
100% coverage of FPGAs, boards, and cables in the isolation of hardware problems
including shorts, opens, or failed drivers and receivers, Diagnostics provide full coverage
testing of the system while only requiring about one hourto run.
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9 Using the Graphical UserInterface (GUI)
 

Overview

Using the Graphical User Interface (GUD chapter covers the following:

* Setting up the environment

* Disk space and CPU requirements

* Invoking VirtuaLogic software

* Navigating the GVLinterface

Environment setup

The environment must be setup before running VirtuaLogic.

VLEsetup

Enter the following in C shell:

setenv VMW_HOME<installation_dir>
set path = (SVMW_HOME?/hbin $path)

The VirtuaLogic software is installed on the network in the </rstaffation dir>. For example,

seteny VMW_HOME/hq/support/relcase/VirtuaLogicvx.x
set path = (SVMW_HOME/bin Spath)

If the software is used regularly, the above two commandsshould be placed in the ~/eshre
file. The VLE setup takes care of setting up the RTLC environment automatically.
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If the software is run on a remote machine, the software must be told where to display the
graphical user interface (GUI) with an environmentvariable as follows:

seteny DISPLAY <hostname>:0.0

This command displays the user interface on the host«Aastvame - to which the useris
logged into and using the CPU of another machine. There must be permission on the host
where the GUI appears. In this case, while logged into fostrame , enter the following
command:

xbost +

When logging in, the .csfre file sets the environment variables to the default values.

RELC setup

Enter the following in C shell:

seteny RTLC_HOME<rtle-vle installation area>

seteny LM_LICENSE_FILE <rtlc-vle license keyfile>

For example,

setenv RTLC_HOME SVMW_HOME/rtle

seteny LM_LICENSE_FILE 8SVMW_HOME/Ylicense

set path=(SRTLC_HOME?/bin/solaris_spare Spath)

The r#fe-ve installation area contains two main executables in SRTLCHOME/bin/
solarissparc. These executables are only for SolarisSpare(versions 2.5.x, 2.6, 2.7)

rtic-vie: Core RTL compiler for VLE

rile-driver: wrapper overthe core rtle-vle compiler

Invoking the VirtuaLogic software

The VirtuaLogic compiler maintains a directory called a configuration which contains all
information associated with compiling a design. The configuration directoryis
<config name>vin.
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A configuration can be anywhere you choose, and you can have several distinct
configurations for the same design.

Configurations

A configuration is a UNIX directory used for building an emulation model. A configuration
must have a vw extension (for example, jkas fop.vane).

The configuration directory contains the following:

* Inputfiles that tell the VirtuaLogic compiler where tefind its inputs and how to
build the model

* Gutputfiles that store the compilation results

The VirtuaLogic Graphical Interface (gv/) works with one configuration at a time. To control
and manage the configuration you are working with, use the buttons on the butten bar.

Configname

To invoke the gv/, enter the gv/ command followed by the name of 4 configuration. For
example,

gvl <configname> &

The gv/ will store all software-generated files relating to the configuration fap in the
directory called éap.vane. In this example, éop is the nameofthe top-level cell in the example
design.

This name is the name that the software uses to store all software-creaied files. The

<configname> should be in lower case characters. In this example, top is the name ofthe
top-level cell in the example design.

evl top &

Starting evi ona pre-existing configuration

To start evl on a pre-existing configuration, use one of the following procedures:

From the GUI.

* Choose Open
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From the command line:

* cd ta the parent directory of the configuration to be loaded

* Enter the command gif config name  &

or

* ot absolute path of conf directory>

Butlding a single-ASICconfiguration

To build a single-ASIC configuration, use one ofthe following procedures:

From the GUL

+ Choose file - Save .is

* Enter the pathnameof the configuration to be built

From the command line:

* cd to the parent directory of the configuration to be built

* Enterthe command gv/ config name &
© Click Save

gui creates the directory config name .venwand all the required files

Software executables

In addition to a GUI,all programs can be run in a batch mode which allows the model to
build and debug processes to be scripted and automated. fa4/e / on page 40 describes the
executables and the functions of each executable. As the GU] executes commands,it

generates the necessary user input files and creates a log of the commands executed.

Table 1 VirtuaLogic commands 

Command Features/Use
 

vl Brings up a User Interface window to assist in the entry
of design data and preparation for emulation 

vie Generates a virtualized model or compiles a design and
runs the place and route tools    

browse Invoke hierarchy browser on design
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Table i VirtuaLogic commands 

Command Features/Use

and miscellaneous files. Required option is
TAR_FILE=archivename.tar

lar Generate a compressed archive of configuration, netlists,

 

compile Perform VLE compile 

compile_clean Clean both VLE & FPGA compile data 

compileviask Perform VLE & FPGA compile 

inc_probe Perform incremental prabe VLE compile 

in¢_probe_vtask Perform incremental probe VLE & FPGA compiles 

ttl Perform RTL compile 

rtl_campile Perform RTL & VLE compiles. 

mtl_compile_viask Perform RTL, VLE & FPGA compiles

 

 

verify Generate netlist for simulation verification

yprobe Invoke the logic analyzer control program

vlask FPGAplace & route a compiled design

vlask_clean Removefiles created by vtask 

mimc_compile_all

  
Compile all mme modules

 
 

Starting the graphical compiler interface

To start the graphical compiler interface, type the following:

gvl &

Run the compiler graphical interface to do the following:

* Identify and produce inputs

* Invoke the compiler

* Produce a script for subsequent script-based compiler invecation

The graphical compiler driver performs the following:
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* Assembles compiler inputs

* Invokes the compiler

* Verifies inputs

* Praducesa script to repeat this process without using the graphical interface

Problems

To avoid problems, or if problems occur:

|. Make sure that the environment variable FAZW’ HOA:1s defined as the directory in
which the VirtuaLogic compileris installed.

2. Make sure that SHAH HOAbiz is in the executable search path.

Disk space requirements

Disk space is a critical resource for emulation projects. As the design changes, it will be
necessary to have multiple builds of a design. A common approach is to maintain the last
build that was functional, to debug a current or latest build and simultaneously to be in the
process ofbuilding the next version of the netlist. This approach requires sufficient disk
space for 3 entire builds of a design. However,ifmultiple chips are integrated or blocks are
independently changing, thenit is necessary to have up to 3 databases for each ofthe chips
or blocks that independently changes. Normally, disk space for up to 6 simultaneous
databases provides some working margin that allows a continuous flow of removing
unusable databases prior to a recompile.

In addition to the database and files generated by the VirtuaLogic tools, a build might also
include the testbench used for verifying the design and Logic Analysis waveform data.
Generally, waveform and vector data is very disk intensive.

The disk space required for a build is linearlyrelated to the design size. For a design of
100,000 gates, a single configured database will require 100 Mbytes of disk space.
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CPUrequirements

The emulation build requires some complex software algorithms, such as partitioning, that
are very CPU intensive. It also contains some tasks, the results of which are that can be
distributed and collected by network bandwidth. The creation ofthe database requires I/O or
disk bandwidth. As a result, the task times will be dependent on the CPU,I/O, and network
resources. Since the primary workstation should be used for partitioning, it needs to be as
powerful as possible. Remote workstations can be used to assist with the FPGA Place and
Route tasks which are smaller individual jobs. The remote machines do not need to be as
powerful, but the task time will be directly proportional to their available resources.

The recommended primary workstation for a design of 1Mgates or larger is an Ultra-Sparc
with at least 1-2 Gbytes of RAMandalarge local disk for design builds. The remote
workstations used for PARs should be at least a Sparcl0 or Spare 5 class with at least 64M
of memory. PCs used for place and reute should have a microprocessor of 300MHzorbetter
with 256MBytes of RAM for VLESM and 200MBytesofharddisk for software.

At the completion of a build for a specific design, the compile time and the components that
make up the compile time should be analyzed. This information provides guidelines for
times required for future compiles. It will also indicate the key areas that require the longest
time which provide the best opportunity for compile time improvements. The single largest
impact on compile time is normally found through adding additional workstations for the
FPGAPlace and Route tasks.

Navigating the GVL interface

GV ELwindowlayout

Thetabs across the top of the gv/ window are attached to pagesthat control the primary
functions of the gv/ system. These pages contain the inputs and controls to run the needed
executables.

When running gv/, it records the information needed to build the chip model. Once these
specification files have been created, the user can edit and execute them in batch made to
iteratively repeat the compile process without using the GUI.

Last Revision 25-Apr-2001 VirtuaLagic 3.5 User Guide 43

ATI Ex. 2075

IPR2023-00922

Page 43 of 394



ATI Ex. 2075 
IPR2023-00922 
Page 44 of 394

ATI Ex. 2075 
IPR2023-00922 
Page 44 of 394

Using the Graphical User Interface (GUI) Chapter 2 

Screen clements

Eachscreen in the gv/ window comprises a combination of elements. Figure 3 on page 44
illustrates the file card appearance ofthe interface with these common elements.

VIEW
FILE EDIT Button Bar TOOLS

New. Undo Tab Bar Clipboard.
Open... Redo Design Import Browser.
Save Reload Signals Virsim/vre
Save... Compile OPTIONS.
Quit Triggers Mult-ASICEmulation

a halaeeemareoseeaieneWAlrmeAEPREETccmLuleeee ae
Tools Options Help

Butten B. Design Imporl Signals “Compile Triggers—Emulation 
 

 

Tab Bar Netlist Import Technology Mapping Memory Specification—Timing Specificationerilog Netlists >? Netlist File Selection
Sub Tab .

fone /subbiah/TrainLabs /WaS2/netliat/etlcolorbar.v Path Filterone fsubbish/Train Labs /¥252/netlist/etl/Hcounter v . : ‘a y A
shone fsubbish/frain_Laba/W352/netlistfetl/v¥eounter v aiah/Train_Labs/WI52/W35 color. vmuf +. 9/howe feubbiah/Train_Lahs/¥352/netlist/rtl/imagel_gen Directories: Files:
Phone fsubbiah/TrainLabs /W3Se/netlist/rtl/images_gqen . .
/hone /subbiah/TrainLabs/V352/netlist/rtlfimagedgen.v Re-Read Directory color_bar_ioy
shoue fsubbiah /Train Labs /V2S2/netlist/xtLimaged_gen. Go Up) color_bar_io_probedy
#home fsubbiah/Train_Labs/V3S2/netlist/rtL/pattercn_gen. v hoarda color_war_io_windows,y
fbowe fsubbiah/Train_Labs/¥352/netlist/rtl/pattern_mux. 7 rthcaut color_bar_vw_probed.y

Panels. fhome fsubbiah/Train_Labs/W35e/netlist/1t1/poelk_and_valid_e signal_window_O.pbw color_barww_ windows.fhone fsubbiah/TrainLabs /WaS2/netlist/etlfroms. v

erilog Optians

Pane

Horizontal
Scroll Ba

Netlists Type 7 . Root Module Show Modules

Verilog RTL : color_bar

Writing configuration shomefsubbrah/Train_Labs /V3S2/¥3o/coler.vmw .

Vartical Scroll Bar Two-pane
Directory andFile Browser Save Browser

Figure 3 Screen elements
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Drag and Drop

Following are the steps to copy or move text from one place to another using drag and drop:
: Position the cursor over the selected text

«Press the left mouse button, sweep over desired text, highlightingit

* Depress the middle mouse button and drag the text to the desired location

* Hold down: centro’ when pressing the middle mouse button if you want to copy
the data instead of movingit

* Check if the file names are brought to the new pane with the full derectary path

Multiple selection

To select multiple items at one time, use one ofthe following methods:

Method 1:

* Depress the left mouse button
* Move the mouse across successive lines of text

* Drag multiple selections to desired location

Method 2:

* Press control

* Click the left mouse button on lines desired

* Drag the multiple selections to ihe desired location

Scrolling text windows

If the text does not fit in a window, use the highlighted vertical and herizontal scro
position the text where it can be viewed. 

 

 

  
1 bars to

 
 

To Do This

Move oneline or character Click on the arrows

Scroll continuously Hold the curser on the arrows

See particular text Drag the position icon to the text
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Directory andfile browsers

Selecting a file with a two-pane directory and a file browser under Netlist File Selection
(illustrated in Figure 3 en page +4) results in the following:

* Directory text pane indicates the current directory

- Subdirectories are listed in the subdirectory browser pane; double-click to select
one as the current directory. To moveto the parent directory, double-click the
text line Ge Up ()

* Files are listed in the file browser pane; to select one, drag to the file dropsite

“9° Buttons

Clicking a “?” button accesses help information specific to the componentorcluster of
components

Optional textfields

Optional fieldsfor the userto fill in appear grayed out. They have a small button next to their
name whichthe user can click fo activate the field. After activating the field, type or drag
text to fill it in.

Common parts of the interface

Commontoall the screens are the button bar, the tab bar, the drop down menu.

Button bar

figure 4 on page 47 shows a set of buttons which are used to perform different functions
and to bring up newforms. Bydefault, the button bar does not showup on the gvl. The user
hasto click viewbutton bar to bring it up.
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beds oo S Ams ?F

peek pe ak a
New Open Save Save as Unde Redo Design Signals Compile ‘Triggers Emulation Virsim/vre Help

Impart
Browser

Figure 4 Button bars

Tab bar

On the tab bar, the user can pick any file cards. Each tab brings up a different page withits
own tasks, The Design Jetport page has a sub tab bar with its ownfile card tabs.

Drop down menu

Nearthe bottom of every page are buttons for the key commands which represent the most
basic functions performed. These button bars vive access at all times to commonlyused
configuration management. Its options include the following: 

Button | Function
FILE

Save Saves the current configuration to disk and lights up the Save As button if a new
configuration name is needed,
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Button Function

Save As|Brings up a windowto create a newconfiguration directory and saves the
current configuration there. A prompt asks for a configuration directory name.

Copy Design Files: click on box to copy any partition, place, pod-constraint,and
trigger files into the new configuration.
Copy FPGABit Files: click on box to copy any emulation bits into the new
configuration

Open Brings up a directory and file browser windowto open a new or existing
configuration. Specify a configuration directory name.Ifit exists, it will be read
in. If not, it will be created with the next save operation, If the users does not
specify a .vmw extension, one will be added automatically.

Quit Exits from gvl. [f the current configuration has been modified, a prompt asks if
it should be saved.

EDIT

Reload|Discards the netlist in memory (usually needed only if the netlist changed on
the disk).

Undo Undoes the last action.

Redo Redoes the last action.

VIEW

Button Brings up the button bars, which is discussed on page 46.
Bar

Tab Bar|Brings up the Tab bar, which is discussed on page 47.
TOOLS

Browse|Brings up the Virtual Browser window to browse the design hierarchy and
connectivity. Refer to Pirtua/Browser on page 49 for details.

Chipboard|Creates a clipboard windowto hold items selected or dragged. This is necessary
to move signals from one probe group to another. Refer to Chipboard on page
J for details.

VIRSIM/|Brings up the virsim verification window.
vic
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Virtual Browser

Clicking on the Browse button produces the Friea/lBrowser window whichlists all the
modules at a design hierarchylevel, the network, and the terminal connections,

figure 5 on page 49 showsthe FirtralBrowser window.

Path --

color_bar

Modules Find. Hide

‘— color_bar
“y color_rom1 color_barl, # Mets, 1 Sud
°F color_roma color_bar2, 3 Nets, 1 Sub -
“7 color_ram3 color_bar3, 3 Nets, 1 Sue
_ Hcounter hsyne_count, 67 Mets, 4 In,
— pattern_ mun patt_riux, 20 Nets, 74

iF size_romres_size_rom, 3 Mets, i Su,
:¥ pattern _genrab. 37 Nets. 4 SuéMod
‘¥ shade_rom shade_rom_bar, 3 Nets,
'— pelk_and_valid_gen tirning_gen, 3
i— Veounter vsync_count, $2 Nets, 4 im

Path

Nets. Fifid.: Hide

© In clk, 6 Connections
F Inreset_. S Conmectiogs
¥ Out blue_data[?io], 2 Connections,
¥ Out green_datal?-0], 2 Connectton:
¥ Out hsyne 3 Connections, State
F Out pixel_clk 2 Connections
F Out pisel_valid, 3 Connections, Sta
¥ Out red_datal7:0], 2 Conmections, {
¥ Out ysyne § Connections, State
¥ Wire addrl2:0], § Connections, Stat
¥ Wire tlue [7:0], 2 Connections, Sta
¥ Wire bluez[?-0], 2 Connections, $té
¥ Wire blue3[?:0], 2 Connections, Ste
¥ Wire tlue4(7-0], 2 Commections, Sta
¥ Wire data_in[23:0], 4 Connections
¥ Wire greent([7:0], 2 Connections, $¢
¥ Wire greenz[7:0], 2 Connections, St
¥ Wire greensl7:0], 2 Connections, St
¥ Wire greend4[7:0], 2 Connections, St
¥ Wire hcountl1 1:0), 2 Connections, :
@ Wire patt_sel[1:0], 3 Conmections. |

Terminals

Search... Show Path... Dis miss

Figure 5 VirtualBrowser window

Following is a description of the irtua/Browser window components.

Find.

 
 

This text fleld displays the path currently selected in the browser. This path can be edited by
typing and pressing return or by drag and drop from any appropriate }irsim or gv/ window,
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Modules

The Mfodrfes list shows all the instances at a design hierarchy level with module names in
bold. Selecting an instance with the left-mouse button showsal! the internal nets in the Nets
list andall the instance I/O terminals and their externally connected nets in the ferminals
list.

Double-clicking on an instance expands the instance to show the submodules underneath
which are indented to show hierarchy. The submodule instances can then be selected and
expanded as well.

In many designs, there may be so many modulesthat it becomesdifficult to deal with the
whole hierarchy in one scroll list. The Se¢ Scope button operates on the selected instance and
makesit the newrood of the Afodieslist.

The middle-mouse button can be used to drag and drop a hierarchical instance nameto the
VirtuaLogic windows, Firsint waveform display window, or any other Motif-compliant
application.

Nets

The Nerslist showsall the nets inside the currently selected module.

Double-clicking on a scalar net displays the connected instance terminals indented below
the net. Selecting one of these instance terminals will show all of that instance’s terminals in
the fernrinealslist. Selecting a terminal from the fermiénats list will highlight the connected
net, if any, and expandits connections. This feature can be used to trace signal flow across
hierarchyand logic.

Double-clicking on a vector net (e.-¢., a[15:0]) will expand the vector which allows the user
to follow individual connections as for scalar.

In order to present a manageable set of data to the user, the VirtuaLogic GUI always tries to
vectorize nets together using pattern matching even if the input netlist has only scalars. The
user can double-click on a vectorized net to work with the scalars.

Double-clicking on a net that is already expanded will collapse it again.

The middle-mouse button can be used to drag and drop hierarchical net names to other
VirtuaLogic windows, Simulation Technologies’ Virsim waveform display window, or any
other Motif-compliant application,
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Select a group of nets by helding downthe left-mouse button and drag the mouse over the
range of elements wanted. It can also be done by holding down the contre! button while
clicking on the left-mouse button to add additional elements, The drag and drop operation
will includeall the nets in the group.

JVerminals

The ferainats list showsall the terminals and connected nets of the instance most recently
selected in the Afodu/es and Nez#slists.

Selecting a terminal will highlight the connected net if there is one.

Terminals are displayed in vector form just as nets are. Similarly, double-clicking a vector
terminal will display the scalars underneath.

In some cases, a vector terminal will be shown as connected to a vector net with the same

signature. In this case, the user can navigate vector connections without expanding them.

Double-clicking on an expanded vector will collapse it again.

Find

The/*/rcf is used to find a string in the list. Clicking on the /fief button will produce the
window illustrated in figure 6 on page 31.

Type into the box the nameof the stringin the list to find.

+ Case sensitivity, if selected, uses case sensitive string comparisons

* Wildcard match,if selected, allows wildcards

- * means match any numberofcharacters (0 or more), place at the beginning and
end of the string to match an embedded string

- ? means match exactly one character

 
Figure 6 Find window
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Search

The Searcf button searches hierarchically through a design for objects matching a given
pattern,

Showpath

Graphical Path Display command drawselectrical connectivity graphs of subsets of the
design. It is used to trace cones of logic to some terminal point. A typical example would be
to trace a net’s fanout until it hits a state or memory element showingall the modules and
connections in between.

Minimally, the path display engine must be provided the following:

A starting point indicated by the nets selected in the }irtualBrowser. These nets can
be selected while the path display invocation dialog boxis still up

A direction: drivers(fanin) or receivers(fanout)

A set of termination conditions. Whenever the path tracer matches one of the
conditions,it will stop that branch of the design traversal and draw it; other
branches well continue to be traversed

The resulting graphical display has to have the following features:

52

Nets are drawn with red line segments and indicate the direction of the signal(1.¢.,
fanin or fanout} with arrows and are labeled with the full path of the net

PrimaryI/Os are drawn as green boxes and labeled with the I/O name

Combinational primitives are drawn with graphics

Other medules are drawn as boxes with the module name and path displayed inside,
as well as terminal names

The resulting drawing will showthe original selected nets at the top; the gate level
view showsall nets as scalars, the rtl-level view shows a vector view corresponding
ta the original RTL source

state elements are drawn in purple with triangle in the lowerleft corner.
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sub.iny_out

“N

sub.invin

root.sub.inv_in

root.sub.alu.out[O]

my_alu

root.sub.alu out[O]

* Poweris drawn in red. Ground is drawn in black. Combinational primitives are
drawn in green, Flop and latch primitives are drawn in purple withatriangle at the
lowerleft corner, Primary inputs are drawn in dark green,

* Feedback nets are drawn as brown arcs. These typically occur when drawing a path
that does not stop at state or memory elements. Typically the user will press the
Stop at State button to cut the feedback.

: All terminals and net path names displayed in the graphics can be selected and used
for drag and drop to the Cfiphoard, FirtnalBrowser, or First. When selected, the
path namesare placed in the X cut buffer so they can be pasted to any standard X
window,

« The user can display as many graphical paths as needed, each in their own window.
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* There are seven zoom levels. The three highest zoom levels display text in three
different sized fonts. The four lowest zoom levels draw the lines and boxes only.
They are mainly useful for giving a context for scrolling around a large zoomed-in
display. By pressing the 4pp/y button in the dialog box twice, the user can see two
magnification levels side by side.

* As the mouse is moved over the graphics, the path of the object underneath the
mouse 1s displayed at the top of the window. This can help the user find a way
around at low zoom levels.

Figure 7 on page 34 shows the graphical path browser in flattened design mode.

fearsaleeiceMikemeeeeleeerellsede
File Siew Radix Zoom Bookmarks olex_bex «lk

 
 

[|

Figure 7 Graphical path browser(Flattened design mode)

figure 8 on page 35 shows the graphical path browser in hierarchical design mode.
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Figure 8 Graphical path browser(Design hierarchy mode}

Graphical path browser also has the capability of switching feature from RTL design to Gate
level netlist and vice versa,

Additional features

Double-clicking on a terminal or net causes the path below that elementto be collapsed.
Collapsed terminals and nets are displayed with a button below them. Collapsed elements
can be expanded by clicking their button or by double-clicking. Moreover, elements that are
stopped by specification in the Show Fath dialogue window are displayed as collapsed.
Expanding these elements expands the path continuing from them until the next set of
stopped nodes.

Two simple examplesto illustrate the function ofthe path display mechanism are as follows:

1. Draw a schematic of a module

- Inthe Firtea/Browser, select a module and then selectall its output nets
- Click on the Show Pat button

- In the dialog box, select the following:
* fanin

* stop at /O
- Click on OK
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This will trace thefasin of all the outputs all the way to that module’s inputs. Try this on a
simple moduleatfirst to see what it generates.

If you try this example on a complex module, the result will probably be an errer message as
follows:

Maxinim number of nedes (10005 exceeded -- increase?

At this point, the user can increase the Afaxinmumnnumberofnodesfield in the dialogue box.
Note that if a very complex module is selected, the graphical display will not be very
helpful; therefore, the default value 1s set fairly low. The node count limit is somewhat
arbitrary as it countsall the traversals done by the path display engine, including those that
do not lead in a successful termination. It also counts traversals into the library and primitive
modules which are net displayed to the user.

2. Trace a clock tree

- Inthe FirtvalBrowser, select a module somewhere in the hierarchy and then
select a clock net

- Click on the Show Pari button

- In the dialogue box, select the following:
+ Fanout

* Show Hierarchy

+ Stop at State
- Click on OK

This will shew all fanout of the clack net that eventually winds up in state elements. Note
that if you have selected a starting point in the hierarchythat has a lot underneath it, the
result can be overflowing the default maximum node count. The user should increase it or
limit the scope by starting at a lower position in the hierarchy,

Reguiar expression syntax

56

A regular expression is zero or more drasiches, separated by ‘|’. It matches anything that
matches one of the branches.

A branch is zero or more pieces concatenated. It matches a matchfor the first, followed by a
match for the second, etc.

A piece 1s an atonr possibly followed by **°, ‘+’, or '?’. An atomfollowed by * matches a
sequence of zero or matches of the atom. An afamfollowed by ‘+’ matches a sequence of
one or more matchesof the afen?, An afem followed by ‘?’ matches a match ofthe afenor
null string.
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An afois a regular expression in parenthesis (matching a match for the regular
expression), a fevige ‘’ (matching any single character, see below), **’ (matching the null
string at the beginning ofthe inputstring), ‘$ (matching the null string at the end ofthe
input string), a ‘VY followed by a single character (matching that character), cr a single
character with no othersignificance (matching that character).

A range is a sequence of characters enclosed in ‘[ ]’. [t normally matches any single
character from the sequence. If the sequence begins with *”’, it matches any single character
not from the rest ofthe sequence. If two characters in the sequence are separated by ‘-’, this
is shorthand forthe full list of ASCII characters between them (e.s., [0-9] matches any
decimal digit). To includealiteral ‘]’ in the sequence, makeit the first character (following a
possible ‘**, To includealiteral ‘-’, makeit the first or last character.

Anibiguity

Ifa regular expression could match two different parts of the inputstring, it will match the
one which begins earliest. If both begin in the same place but match different lengths, or
match the same length in different ways, the following applies:

In general, the possibilities in a list of branches are considered in the left-to-right order, the
possibilities for ‘*’, ‘+’, and *?’ are considered longest-first, nested constructs are
considered from the outermost in, and concatenated constructs are considered left most-first.

The match that will be chosen 1s the one that uses the earliest possibility in the first choice
that has to be made. If there is more than one choice, the next will be made in the same

manner(earliest possibility} subject to the decision on the first choice, and so forth.

For example, ‘(abla)b*c’’ could match ‘abc’ in one of two ways. Thefirst choice is between
‘ab’ and ‘a’; since ‘ab’ is earlier and does not lead to a successful overall match, it is chosen.

Since the *b’ is already spoken for, the “b*’ must matchits last possibility (the empty string)
since it must respect the earlier choice.

In the particular case where no *|’ are present and there is only one **’, ‘+’, or *?’, the net
effect is that the longest possible match will be chosen. Therefore, ‘ab*” presented with
‘xabbbby’ will match ‘abbbb’, Note that if ‘ab*’ is tried against ‘xabyabbbz’, it will match
‘ab’ just after *x’ due to the begins-earliest rule. (In effect, the decision on whereto start the
matchis thefirst choice to be made, hence subsequent choices must respectit even if this
leads them to less preferred alternatives).
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Regular expression example

The regular expression ‘a[0-9]*(b)|(c)’ matches any string beginning with ‘a’, followed by
any numberof digits, followed by “b’ or ‘c’, including ‘ab’, “aG&398b’, ‘a08398d’

 

Clipboard

Clicking on CHpboare creates a Clipboard window to held items selected or dragged. This
is necessary to move signals from one probe group to another

figure 9 on page 38 shows the Clipboard window.

  ae CHL Clipboard rrr ne

   
cee Iaecthis writes le|Aopen d File 2 sriss

Figure 9 Clipboard window

Clear

Deletesall the text in the clipboard.

Insertfile

Inserts the contents ofa file into the clipboard.

Write file

Writes the contents ofthe clipboard into a file, overwriting what was there before.
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Append file

Appends the contents ofthe clipboard onto an exiting file, or creates it if it does not yet
exist.

Dismiss

Closes the window

Reload

Selecting the Ke/oce button discards the netlist in memory. This is usually needed only if the
netlist changed on the disk.

(indo

Selecting the (/ade button undoesthe last action.

Quit

Selecting the Qu? button exits the gv/, If the current configuration has been modified, a
prompt asksif it should be saved.

Lrrors window

The /rrorslist is used for display, navigation, and cut and paste of error information.

Mosterrors displayed here can be navigated byclicking on the Fist(ext) button.
Depending on the nature of theerror, a user interface component may be highlighted or a
text editor may be brought up, pointing to the specified line in a file.

Some errors are not navigable. In this case, the }isit(#ex) button is grayed out.

The text editor used depends on the environment variable EDITOR,as per UNIX
convention. This can be overridden using the environment variable VMW_EDITOR.
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Dueto the way gv/ uses BEDITORto show lines in text files, IKOS recommends using
emacsclent for an SEDITOR.Typically, several errors will be tracked consecutivelyin the
same file. Aamacscfient will read in the file only the first time. Move the cursor to the
appropriate line number each time you double-click. The esics and vf editors will read in
the file from scratch each time in a new window.

For this reason, gv/ will ignore SEDITORvalues other than emacscfieni. If the user wants
anothereditor, specify itas $VMW_EDITOR,gv/ will use it, however, the wayit deals with
multiple errors in the samefile is not ideal.

If SEDITOR and $VMW_EDITORarenotset, or SEDITOR1s set to something other than
emacsctien, then evi Clipboard is used to display errors, This editor is suitable for viewing
errors, making small corrections, and saving them; however, it is not a full-featured text
editor.

Figure 10 on page 60 shows an /rrors window.

israre
ares ey
Bortirey CASE
Prewtitrg oo) Vide abeeiesd ats bs .
RAPE Ed Tile Sheers wurk.and tren Taba
bene babe settee ee etaLae is teeth fee Wane ioe ke 

Figure 10 Errors window

OK

Click to dismiss this error dialogue.

Visit(next)

Click to list the source of the next error.

Help

Brings up error specific help when available.
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Shaw Log

Click to activate.

Save Errors

Clicking on Serve Errors produces the /ife Browser window as shown in Figure 11 07page
61.

File Browser

The Save /rrors button on the GEL /rrors window invokes the Fife Browser window as

illustrated in figure // on page 6f.

eeea,ee

Polos babe Wb ap wen Dob cay
Peers libs,
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be we dl 

Figure 11 File browser

Path

The Fath field indicates the current directory.
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Directories

Subdirectories are listed in the Directories pane. Double-click to select one as the current
directory, To moveto the parent directory, double-click the subdirectory indicated by Ga Up
(J.

Iiles

Files are listed in the ##/e pane. To select one, drag to the file dropsite.

OK

Click to accept the selected pathname and proceed.

Filter

Click to apply the wildcard filter to the set offiles.

Cancel

Click to dismiss the dialogue box without proceeding.

Optional text fields

Optional fields for the user to fill in appear grayed out. They have a small button next to their
name whichis clicked to activate the field. After activating the field, type or drag the text to
fill it in.
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Design Import

 

Overview

Design Import creates the configuration files needed by the compiler to create an emulation
model for the design. The four functions of Desigi Inport are as follows:

° Netlist iapart on page 70

*  fechnology mapping on page 74

* Memory specification on page 77

+ Thing specification on page 88

Together these pieces describe how the emulation system behaves. Compiling produces a
design model which is simulated to verify the input specification.

For both VHDLand Verilog RTL designs, the environment variable V¥MW_HOMEshould
pointto the installation area.

RTL Verilog flow

VLE GUIis completely supported for Verilog flow, The user takes the Ferog #77. design
and imports the netlists using the design impert form. The netlist type is mentioned as
Verilog RTL in the design import form. This RTL Verilog design has to be compiled by réfe
first and then taken to vspx compile.

figure 12 on page 66 shows the design flowfor Verilog RTL designs,
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Figure 12 Design flow for RTL Verilog designs
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Verilog REL user flow

Steps Using GUI:

* Import Verilog RTL files through the GUI

* Specification of the netlist type through the GUI

* Specification of the Root(top-level} Module

* Specification of memoryinformation

* Specification of timing information

* Specification of the RTLC compiler options

+ Specification of the VSYN compiler options

* Specification of machines available for XILINX compilation

* Start Compilation(single button compilation)

RTL VHDL flow

VLE GUIis not supported for the VHDL flow, VHDLflow is used as a stand alone tool. The
user takes the PHDL RIT, design and compiles the design through rife-v/e on the command
line prompt. For VHDL, the RTLC_HOME environmentvariable must be set in order io use
tile-vle.

The outputnetlist file is generated in terms of vmw primitive gates and stored in <out_dir>/
out.synth.vfile (by default rife.out outsynth.y -. The generated netlist file is imported using
the design import form. In the design import form, the netlist type 1s mentioned as Verilog
Gates. This design is taken directly to the vspa compile as the rtl compile stage is already
completed. For RTL compiler process, refer to R/. Compile on page 118,

figure £3 on page 68 shows the design flow for RTLdesigns using VHDL.
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Figure 13 Design flow for RTL VHDLdesigns
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VHDE REL user flow

For designs with multiple logical libranes, a.jaguare file is created in the current working
directory or user’s homedirectory specifying all the logical libraries.

Consider a design which consists of the libraries chiplib, chipmem and work, and thefiles
are chiptop.vhd, chipcore.v, chipmem.v and chiplib.v which are analyzed into the logical
libraries work, work, chipmem,chiplib respectively. A jeguarc file is created by user for
this case, which Icokslike

MY_WORK=>/path/to/lib/work
CHIPMEM => /path/te/lib/chipmem
CHIPLIB ==> /path/to/lib/chiplib

If the files chiptopvhd and chipeorevhd depend on chipmem andchiplib, rtlc-vle is called
in the following order for analysis:

% rle-se -analyze -lid] vhdl -y chiphib chiplib,vhd

% Ale-vle -analyze -hd! vhdl -y chipmem chipmem_ vhd

% Mle-vle -analyze -hdl vhdl -wchipcore.vhd chiptop.vhd # default lib = work

If the top level entity is chiptop, compilation is invoked by:

% tlle-vle -ent chiptop -import chipmem

Thenetlist is generated in verilog and is foundin rilc.out/out.synth.v,

 

NOTE

VSYN compiler supports only verilog netlist as input. VHDL RTL
designs are passed through rif/e-v/e to get the verilog gate level netlist.

Design import

The Design Jmport reads in the RTL-level netlist for the verilog designs. It checks the
design for syntax errors and unacceptable Verilog constructs.
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To verify the emulation inputs and to establish a benchmarkfunctionality for the design,it is
required to have a simulatable design model and testbench (1.e., design netlist, technology
library, memory models, and test fixture models), each of which is a distinct Verilog model
or library as follows:

* Design netlist is a Verilog RTL design or structural representation of the design,
using primitive cells from the Application Specific Integrated Circuit (ASIC)
vendor’s library

* Technology library is technology mapping for primitives in the ASIC vendor’s
library into IKOS primitives

* Memory models are behavioral models for all memory elements in the design

+ Design testbench (test fixture) is a simulation model that provides stimulus and
measures responses of the ASIC design to test if it is functioning correctly; the user
must be familiar encugh with the testbench to recognize when it indicates success
or failure

To use these pieces most efficiently, structure each piece as one or more separatefiles

Netlist import

Thenetlist is defined in terms of library primitives and it must be in Verilog RTL/structural
format. The library primitives can be an ASIC vendorlibrary or the TIKOS library. In
addition, the user must identify the top madule in the hierarchy of the design to the software.
The tep medule in the hierarchyis also called the design name.

figure i4 on page 71 shows the Netlist import window.
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Figure 14 Netlist import

Netlists

The Nedfisis frame is used to list the Verilog source files for emulation.

Entering pathnames

Use one of the following procedureto select files which contain Verilog cadefor the design:

* Click the left mouse button in the frame and type the desired files.
* Select the directories and files wanted from the Netlist file Selection with theleft

mouse button and drag and drop them with the middle mouse button,

- Path contains the current directory
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- Chooseall file by typing * in the fier field

- A divin the Pats field and *vin the /iterfield brings up all subdirectories of
din in the Directorfes pane andall files matching bf “vin the /¥/es pane

* Use “X windows” to copy, cut and paste from another “X window”(e.g., xterm or
text editor).

Select files for just the netlist and memories. If there are prototypes or behavioral
descriptions in the memories, importthese files also, This makes producing a memory
specification mucheasier.

Do not include primitive libraries or testbenchfiles.

Netlists requirements

* Verilog netlists must be entirely structural

* Primitive components must be in a library supported by VirtuaLogic (refer to
fechnology mapping on page 74 for information)

+ A netlist can be divided into multiple files, each on its own line

* Module definitions for memories may beas follows:
- Omitted from the netlist

- Included as interface prototypes

- Included as a behavioral specification

In all cases, memories must be specified using the Afenory Specification window. Refer to
Memory specification on page 77 for details.

Netlist defines

The Nedfis! Defines frame provides a meansto set Verilog preprocessing variables for use
when reading in the netlist. This corresponds to the Verilog simulation commandline
options as follows:

+define+VARIABLE

and

+define+VARIABLE=VALUE

For each variable to be defined, type the following:

VARIABLE
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To set it to a value, type the following:

VARIABLE=VALUE

Each Verilog preprocessor variable in the Neéist Defines frame should appear on its own
line. The user can cut and paste the preprocessor Neflist Defies information from the
simulation Makefiles.

The syntax to undefine a variable is as follows:

-VARIABLE

This is equivalent to the Verilog simulation commandline syntax:

-definc- VARIABLE

Input netlist type

All input netlists must be of the same type: Verilog Gates or Verilog RTL. Select the desired
netlist language.

Root module

The Root Afodiie frame specifies the name of the top-level module in the user’s design.
Type the name of the root module directly or select the module fromalist of the candidates
by pressing the List Afodufes button. The netlist will then be loaded into memory and
scanned for candidate memory modules. Select the top-level module by clicking the left
mouse button.
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Technology mapping

The fechnofogy Mapping frame allows the user to specify the library or libraries to use for
the design and export any modules in the netlist that will be implemented outside ofthe
emulator.

The fechnofogy Mapping window is shown in Figure (5 on page 74.

atin Reeeaeaieaeroule
File Edit View Tools Options Help

Design Import “Signals “Compile Triggers Emulation

Netlist Import==Technology Mapping Memory Specification ‘Timing Specification
Technology ? Bonded Out Cores ?. User Design Modules Shave Modules Find: ?
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Other

 
 

Read configueation /hone/subbiah/Train_Labe/V352/¥35 fcolac ymu a]

 
Figure 15 Technology mapping

Technology

The fechnofogy framelists the technologies directly supported by VirtuaLogic. The
technology mapping library, commonly referred to as the library, is a structural Verilog
netlist that maps vendor or customer primitive cells to VirtuaLogic primitives, Jetting the
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VirtuaLogic Compiler understand the functionality of the design. The library is the lowest
level of hierarchy that can be observed in the FirnralLogic Brawser or prabes. The contents
of librarycells are not visible to the user.

Select the library technologyof the input netlist. The technologies directly supported are
listed in the pane. Other technologies can be used by selecting Offer and then supplying
additional Verilog files that map the primitives used by the netlist into the VirtuaLogic
reference library.

When the user clicks Other, the /echmolagy /d/es frame is turned on, therefore, the files can
be listed by typing their pathnames, double-clicking in thefile browser, etc.

If VirtuaLogic does not support a desired technology (not on the menu), create a Verilog
technology mapping modelfile. If help 1s required, contact an IKOS support person.

The library can contain any syntactically legitimate construct in the VirtuaLowic structural
Verilog subset. It can also contain anyvalid Verilog behavioral code as long as the code is
used exclusively for verification purposes and it does not contain semantic content. Refer to
page 325 for details.

Bonded out cores

The list of Bonded Out Cores identifies module namesthat are implemented outside the
emulator. Their I/Os are routed to the emulator I/O terminals. [f there are structural contents

for the Bonded Our Core in the Verilog netlist, they are ignored.

Select the set of Bonded Outi Cores by pressing the button labelled Show Modiule Gor Drag
and Drop io Bonded Out Cores). This will scan the design and put all the module namesin
the list below the button. Select the names with the middle mouse button and drag and drop
them to the Bovidedd Out Core pane. Also, the names can be typed directly by clicking the
mouse in the pane.

Module exporting allows the user to specify hierarchical blocks that are inside the design,
but will be implemented outside the emulator,

Usethis functionality for any of the following reasons:

* To identify a bonded core for same internal element. For example, an ARM
processor implemented on the target system instead of inside the emulated design

* To remove some nonemulatable element from the design, such as a DAC from a
video chip

* To facilitate splitting a design across more than one emulator
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Module exporting has the following results:
* Removesthe instance of a module andall its contents from the emulator.

* Adds top-level [/Os to the emulation model which correspondsto the ports ofthe
exported module.

Instance removal cxample

Figure 16 on page 76 shows the removal of an instance of a module from the emulator and
the addition of top-level design terminals to connect the interface tc the emulator. Inputs of
the exported instance become top-level outputs of the emulator, and outputs of the exported
instance become inputs to the emulator. 

      
 

 
 

Before Export After Export

Do
io

Hf Dy

bond_me

top top

bond_me
    

Figure 16 Instance removal

Technologyfiles

The fechvofogy lifes pane is used to explicitly list library files when the desired
implementation libraryis not yet directly supported by VirtuaLcgic.

Type the full pathnameofthe Verilog library filename here, usethe file browser beneath to
double-click on the desired filename, or drag and drop with the middle mouse button.
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Memoryspecification

The Memory Specification window is used to specify the behavior of RAMs and ROMsin
the design. Memories that can be described using this window havethe following
characteristics:

« Fully encoded addresses

* Unidirectional data ports (read or write, not read/write)

+ Single bit, full word write enables

* Optional single bit, full word read enable

Memories that do not have these characteristics require the creation of a wrappercrshell
netlist which adds gate-level constructs to map a memory cell into the emulator Some
examples of memories that would require a shell netlist are as follow:

+ Amemory with a single address that goes to a read and write port

* A memorywith a write enable and a clock

* A memorywith separate byte enables for each byte of the memory

figure 17 on page 78 shows the Memory Specification window.
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 |—|VirtuaLogic3.5@sleepy: /home/subblah/Tratn.Labs/V3.52/V35/colorvmw
File Edit View Tools Options Help

Design Import=Signals Compile Triggers.Emutation
Netlist Import Technology Mapping Memory Specication |

Memory Parameters
Timing Specification ,

> Memories Find... >? Memory I/O Terminals find. =

Memory Name: oy shade com Show Memories Show (/Os (for Prag & Prop)
 5 de_rom i
vwinw _size_rom (8x24, i :vw_color_rom1 (&x24 +

shone ssubbiahyTrain_Labg Show FilesContents File:
Hex  Greadnemh) Contents File v¥mw_color_rom2 (x24ern

Instance—-Specific
color_rom3 (8¥24

Conte nts Files:

Write Enable Sense:

Ports ?

Direction Enable Addr Terminals[2:0] Data Terminals[230) add Port

Read addr [2:0] data_out[23:0i Delete Port

Add Memory: Delete Memory Import Memary File... Check Memories...

[ead configucation “home “subbiah/Train_Labs/Va52/v35color. vm

 
Figure 17 Memoryspecification

Viemory parameters

The Memory Parameters pane includes the following: Afemory Name, Contents File,
fnstence-Specific Contents files, and Write Hneble Sense.

The most common mistake in defining the memories is to define the write or read enable
sense incorrectly.

Nlemory name

The Afemory Name frameis a text field. Simply type in the memory nameorclick on the
memory name appearing in the Show Mezraries box
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Contents file

The ContentsFife is used to preload memory with data before emulation begins. It is
required for ROMs (memories without write ports) and is optional for RAMs. Thefile name
specified here is the default for all instances of the memory,

To specify initial contents for a memory, enable the Contents File text field by typing the
path or using the Stow ives button to the right of the text field.

The memory contents are formatted in hex or binary and support the samefile formats as the
Verilog-XL commands. For example,

$readmemh

and

$readmemb

Instance-Specific contents file

The Hastancve-Specific Conienis Files frame is used to override the Contents file for a
specific memory instance. The syntax to use is as follows:

<format> contents_file_pathname <instanee_path>

where formas is hex or binary

For example,

bin /data/pO_0.dat boxO.J 11 L slice0.rom
bin ./data/pO_I.dat boxO.J111.slice_1.rom

If a memory is instantiated more than once in a design, and each instance of that memory
has unique contents, the fysfance-Specific Contents idles field is used to specify the data
format, instance name, and contents files for each instance of the memory.

The user can enter as manyfilename/instance pairs as needed, one pair per line. The file
names can be typed or dragged and dropped from the Show/i/es button. The instance
pathnames can be obtained from the Arcavse button.
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Write enable sense

The Write Enable Sense specifies whether the write enable is edge sensitive, /eve/ sensitive,
or logic sensitive. The Wrife Fnabie Sense pull down selects one polarity for all read and
write enables of a memory. Memories with both high and low enables must be specially
modeled. The available choices and their behaviors are as follow:

Rising Edge

* write port: The memory will write the data on the write port data terminals into the
address on the write port address terminals at the rising edge of the write enable

* read port with output enable: The read data will be driven while the output enable is
high and tristated when the output is low

Falling Edge

* write port: The memory wil] write onthe falling edge of the write enable signal

* read port with output enable: The read data will be driven when the output enable is
low and tristated when the output enable is high

Active High

* write port: The memory will write the data on the write port data terminals, into the
address on the write port address terminals, while the write enable 1s high

* read port with cutput enable: The read data will be driven while the output enable is
high and tristated whenthe output is low

Writes occur before reads; therefore, if an address is written and read at the same

time, the data being written will also be read

Active Low

* write port: The memory will write while the write enable is low

* read port with output enable: The read data will be driven when the output enable is
low and tristated when the output enable is high

Writes occur before reads; therefore, if an address is written and read at the same
time, the data being written will also be read
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Active High Unordered and Active Low Unordered

The unordered enables behave the same as the Active High and Active Low
selections, with the exception of the cuaranteed write before read behavior.
Unordered enables should not be used unless recommended by a member of the
IKOStechnical staff.

Note that races between the write enable, the write address and data are not

physically possible in the VirtuaLogic emulator. If data and address change on the
clock edge at the same moment whena level sensitive write enable becomesactive,
the new values of data and address wiil be used in the write transaction.

Nlemories

The Memories list shows the module names of each type of memory, address and data
widths, and the numberof read and write ports. Initially, the Afemories pane lists only
**Unnamed Memory** lanpty.

Shaw memorics

The Show Memorieslists the current valid choices of memories and also the bonded out

cores and empty modules. Click the button to displaythe list of current memories. Select
one by one of the non memories and delete it before proceeding to the timing specification.

Defining memories with nettist prototypes

Initially, this list will be empty. The easiest way to define the memorytypes is to include
Verilog module definitions (protetypes) for them in the netlists. Selecting the Sow
Memories button brings in all the user netlist modules that have no structural contents (nets
or submodules) defined. These are considered memory candidates (Verilog design modules
with ne structural contents not already defined as memories). If any ofthe moduleslisted are
not memories, select them with the left mouse button, one at a time, and delete them with

the Delete Afemrorybutton,

For each memory module, the user mustfill it out with the following procedure:

1. Select it with the left mouse button.

2. Select the Aefd Port button enough times to have the desired number ofports.
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3. Change the direction of the write ports byclicking the port’s Direction menu and
selecting, Write.

4 If any of the read ports have an output enable, click the saza/? box next to the enable
field ofthat port.

5. Follow the directions in the section, Afemory/ O terminals on page 82.

Defining memories without netlist protetypes

Do the following for each memory:

|. Click in the Afemory Nanzefield and type in the name of the memory medule.

2. Select the Ai Port button enough time to have the desired number of ports.

3. Changethe direction of the write ports by clicking that port’s Direction menu and
selecting Write.

4. Ifany of the read ports have an output enable, click the simc/! box next to the enable
field for that port.

5. Click in the port field and type in the names of the appropriate terminals. Verilog
vector syntax can be used and multiple scalars can be placed on this line, separated
by spaces. In many cases, sets of scalars can be easily entered using a syafhetic
vector. For example,

ad a3 a2 al a0 can be represented as acd: 0>
\al4] \a(3] \al2)] Vall] \al®] can be represented as \al[<4:0>]

a4d_oa3_a2_al_ a0 can be represented as a_<4:0>_

This can greatly reduce the amount of typing required to enter in memory specifications.
This syntax can also be used in the timing specification and is used in the Fire! Browser.

Memory [/O terminats

The Afemory / O fermina/s frame is used as a source for dragging and dropping terminal
namesinto the Data ferminals{?:0}), Addr flerminals{?:0]7, and Fnable fields.

Following are the instructions:

1. Make sure the Neéfists, Netlist Defines, and Root Modufe have been filled out in the
Netlist Import window.
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2. Select the Show / Os (for drag and Drop) button. If the graphical interface has not
read in the netlist yet, it will read it now. If the netlist is very large, this may take
some time. If you prefer not to wait and know the memary’s I/O terminals, you can
type them by clicking the left mouse button in the appropriatefield.

Na Select the address terminals by pressing the left mouse button and dragging the
mouse over that data terminals, and then release the button. If the address terminals

are not adjacent to each otherin the list, then repeat the process to pick-up the ones
missed thefirst time or hold down the control key while clicking the mouse to
add new entries to the selected set. Normally this will not be necessary as the
related terminals will usually be adjacent in thelist, in fact they will often be
represented as a vector cr a synthetic vector.

4 Press the middle mouse button over the selected terminals and while the middle

mouse button is depressed, move the mouse to the address field. Then release the
mouse button

5. The terminal names dragged will be removed from the Afemary / O Terminalslist.

6. Repeat the process for the data terminals and enable terminals.

Ports

VirtuaLogic supports memories with an arbitrary number of ports. When describing a
memory, specify the Direction (read or write), Maable, Address, and Data terminals.

Theuser interface comes up with one blank port. For each additional port in the memory(a
RAMwill have at least two), select the ddd Port button.

Do the following for each port:

1, Choose whetherit is a read or a write port by clicking on the option menuin the
Direction column. Read 1s the default.

2. Read ports have an optional Muadle signal. For a read port, ungraythe field by
clicking in the small dex to the left of it. On a color system, this will turn the box
from gray to pink. For write ports, the enable signal is required.

3. Fill in the nameor the /nable, Address, and Dee terminals. If you have already
specified the memory name and there is a Verilog prototype file for it among the
design files, then use the Memory / O ferminalslist to drag and drop the terminal
names. Otherwise, type the names
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Vectors

The fastest wayto enter in the address and terminal namesis with vector syntax. Obviously,
this is easy to do if the netlist uses vectors. For example, an 8-bit address might have a
terminal name of addr[7:0]. This can be typed directly into the Addr dermines] ?:0/ field for
a port or drag and drop them from the Avemory f O feratinals frame.

However, the user interface tries to let the user do this even if the Verilog netlist has had its
vectors flattened with a synthesis tool, and in some cases, if it was hand written using scalar,
say, to conform to a memory element in an ASIClibrary.

For example, the user interface uses textual patter matching te group together terminals
that look like they ought to be part of the same vector because they are escaped vectorslices
(e.g., \addr[<n:0>]), or if there are several terminal names with a common prefix followed
by a number(e.g., addr0, addrl ...). The escaped vector slices will be collapsed into standard
vector notation (e.g., \addr[<n:0>]), while the similar looking scalar names will get a new
notation, using angle brackets, called syuthetic vectors (e.g., addr<7:0>).

The Afemory f QO Terminals will yvectorize as much as possible To deal with scalars
individually, double click on a vector namein thelist.

The vector notation can be typed directly into the terminal field or directly inte the memory
file (SCON/IG varw.nrent) using a text editor.

Sealar

If for some reason using vectors does not work, the user must fill out the Actress field and
Mata field by entering each scalar, separated by spaces (e.g., a7 a6 a5 a4 a3 a2 al 20).

Output enable sense

The Guiput huable Sense is used for read ports that are given an enable terminal. It specifies
active low or active high Output enables are always level sensitive.

Add memory

The 4cde Memory button is used to add a new memoryto the configuration.
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Delete memory

The Delete Memory button deletes a highlighted memoryfrom the Sow Memoriesframe.

Import memoryfile

The Japort Memory ile button is used to specify a new memoryfile.

Typically, this will be found as venwsment in another configuration directory
(extension. vatw). Note that this will add to the existing memories.

The contents of this file will be read into the memory editor and will be written to vai.ment
in the current configuration the next timeit 1s saved.

Note that the semantics of the file management differs between clock file, memory files,
trigver files, and probe files. Refer to the sections below for details.

Memoryfiles

In memory files , two memory files can be sensibly combined into a larger one. It is usually
not recommended to swap between multiple memoryfiles and gv/ always uses ven.nen as
the name of the active memoryfile. The onlyfile managementthe useris expected to do 1s to
merge in a memory file from another configuration.

Cheek memory

The Check Afemory button 1s used to check that the memories are consistently specified
(e.g., port widths match}

\iemory example

The following example illustrates the production of a memory specification for a three-port
memory named Keg/ife which has two read ports, one write port, and 256 32-bit-wide
memory words.

figure 18 on page &6 shows a schematic of the module.
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Register File

OQ AADR[7:0] ADO[31:0]

Q BADR[7?:9] Bbo(31:0] ©
CADR(7:0]

CDIN(31:0]
WEN   
 

Figure 18 RegFile schematic

The schematic representation uses the following:

* AADR and ADOare the address and data terminals for thefirst read port

* BADRand BDOare the address and data terminals for the second read port

* CADR, CDIN and WENarethe address, data, and write enable terminals for the

write port

» WENis level-sensitive, active low

Adding the memory

To add memory,click in the Avemory Name text field, and type in Reg/d/e (memory name).
Eachtime the Add Memoryis selected, a blank port form appears.

Adding the port information

To add the port information:
 

Step Action Notes

| Under Direction, select Read ‘First port is a read port
2 . Click in the Addr Terminals text box, and The address terminals for this

type AADR[7:0] port are named ADDR[7:0]

3 Click in the Data Terminals text box, and=The data terminals forthis port
type ADO[31:0] into the datanamefield are named ADO[31:0]

4—Click on Add Port Add a pert
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5 Repeat steps 2-4 forthe second read port

6~—-Repeat steps 2-4 but click Write

7~~Click in the Enable box and type WEN

Adding the memory parameters information

To add memory parameter information:

‘This port is a write port
The write enable is named WEN

 

    
 

Step Action Notes

||Ignore the Contents File field RegFile is a memory with no
required initial contents

2|Select Active Low from the Write Enable|RegFile is write enable which
Sense menu is active law
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Timing specification

The fiming Specification frame enables the user to produce a file with information about the
timing behavior of clock signals and data signals from which the compiler can determine the
timing behavior internal to the ASIC. When creating a timing specification, the user must
classify each primary input to the chip as a clock signal or data signal and defineits
behavior.

Figure 79 on page 88 shows the fiming specification window,

 |=Virtuaogic3.5@sleepy’ OeudelaTaecme
File Edit View Tools Options

 
Design Import Signa Compile Triggers Emulation

Netlist Import . Technology Mapping Memory Specification=Timing Specification

CheckDemuine domaine fw unien se wanaet uname fof vevmim ee woman: aun ef awa ne wate
wis Chenge Denman Wane

  

| Data Signals >? Design 40 Terminals Find. ?

aising 1. clk tdomaind Delete No Sort Show 1/05 (for frag & Greg to Signals and Clotks}
Rising reset_ 7. cfk (domaing)
fusing blue_data[7:0] 1. fk (domaing)
Rising green_data[7:0] 7. cfk fdormaing)
Rising heync ¥. efk (domaino)
Output pixel_clk (domaing?)
Fusing pixel_valid i. clk (domaing)
Risiag red_data[7:0] ¥. fk fdomeaing)
Fusing ysync i. clk (domaing)

Add Domain: Add Clock... Add Clocked Oata Signal... Add Asynchronous Data Signal...! Import Timing...

Read configuration /home/subbiah/Train_Labs/V3SE/V95 /color. wma [al

Figure 19 Timing specification
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Clock domain

The Clock Domain frame is used ta specify the design clock waveforms. In particular, the
VirtuaLogic compiler needs to understand the relative order of transitions between all the
design clocks. In creating a timing specification, the user mustclassify each primaryinput to
the IC as a clock signal or data signal and define its behavior.

A clock is an input signal whosetransitions cause state elements to change state. Clock
signals include the fellowing:

+ Signals driving fiip-flop clock pins, latch enable pins, or memory write enable pins

* Asynchronoussetor reset to a clocked element (latch or flip-flop)

* Combines with other signals to become a clock

Clock signals are grouped into clock domains when the signals have integrally related
frequencies and fixed, specified phase-relationships (i.e., these frequencies must be integral
multiples of some common base frequency, and the frequency of one ofthe clocks must be
the base frequency).

A clock domain is a collection of the following:

* Phase-locked clock signals with a known phase-relationship

* The logic and state elements in the design which are synchronousto anyof these
clock signals

Individual clocks can be added to the clocklist in the following two ways:

1. Drag and drop clock terminal names from the Design | O ferminals frame by
clicking on the Sfaw/ © button, If the user has entered the netlists and root module
name, the tool will read in the netlist and display the top-level design I/Os. Drag and
drop the clocks from the terminals list by using the middle mouse button.

2. Select the Add Cfock button. A window will pop-up for entering the clock name. If
itis an internally generated clock, for example from a phase lock loop, then the user
can specify a hierarchical name. The VirtuaLogic circuitry will automatically
generate the clock waveform specified, relative to the external clocks. The Ade?
Clock button can be used if reading the netlist would take too long or ifyou want to
specify the clocks before the netlist 1s completed.

Note that it is easier to add all the clocks at once and then specify the behavior of each, than
to complete each clock in succession.
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Once the clocks are added, the waveform can be edited by direct manipulation (horizontal
and vertical dragging} with the left mouse button or using the buttons on the right to add or
remove periods and invert the whole waveform.

The important factor is the relative order of transitions of the clock, not the number of time
units (vertical gray lines) consumed by a clock waveform

It is easier to understand compiler messagesif the clock domains have meaningful names.
To name a clock domain, click the Change Domain Name button in that domain. Then enter
the desired namein the dialog box.

There is no limit on the number ofclocks within a domain and a demain can include

external clock signals and internal clock signals, as long asall the signals have a fixed
phase-relationship.

External clocks include all design inputs which carry signals that trigger state changes
within the state elements of the design which include the following:

* Periedic signals used for flip-flop clocksorlatch gates

* Aperiodic signals, such as system resets, that are applied tc asynchronous preset or
clear terminals of state elements

The VirtuaLogic compiler can derive the timing of internal clock signals produced from
external clock signals with acyclic combinatorial circuits without user input. The compiler
cannot derive the timing of someinternal clock signals, such as those produced byan
internal phased-lock loop or other cyclic or analog clock generation circuits. Periodic clock
outputs from such circuits require description in the timing specification just as external
periodic clock signals.

All clocks must have an integral frequency relationship to some base clock. The VirtuaLogic
compiler synthesizes logic which uses the base clock: therefore, the target system must
supply it to the emulator, even if the design does not use it. For example, if the design has
clock inputs with a 3:2 ratio, such as 75 MHz and 50 MHz,it is necessary to supply the
emulator with the base clock which is the lowest commonintegral factorof all clocks ina
clock domain. In this example, the base clock frequency would be 25 MHz.

Building the waveforms

As each clock is added, a waveform appears on the screen next to each clock name.
Waveforms reflect the behaviorof the clocks and must show the order of the edges.
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The clock waveforms show the numberof edges in each clock and the edge ordering
between clocks. A pair of edges can have one of three orderings: Before, Sarme Time, and
After. If the edgesline up, they happen at the same time otherwise they happen in the
indicated order. The importantfactoris the ordering or coincidence of edges relative to each
other, net the actual spacing between the edges

Create up and down segments to represent a clock edge. Again, use one of two methods:
* Click on the boxes at the end of each line

- ! (inverts all pulses, reversing rises andfalls).

- + (fadds a pulse)

- -(deletes the last pulse}

* Position the cursor on a line until the cursor turns into an arrow. Depresstheleft
mouse button, and while holding it down, move the mouse up. A pulse, the width of
one segment, appears on the screen. To make a double length pulse, push up the
next segment orpull on the vertical edge of the pulse. Move vertical seuments {rise
and fall) left or nght in the same fashion.

NOTE

only draw enough edges to represent one complete cycle ofthe
slowest clock in the domain.
 

Multiple domains

The VirtuaLogic system supports multiple clock domains within designs. While clocks
within the same domain must have a known frequency and phaserelationship, clocks within
different domains are assumed to be completely asynchronous; that is, have no known
frequencyor phase relationship.

Some circuit forms that are supported within a single domain are not supported across
multiple domains. Each state element in the design can make transitions in only one domain.
You cannot clock a state element with a combination of signals from different domains.

figure 20 on page 92 showsa circuit form, supported whenall signals are in the same
domain, but unsupported when signals are from different domain.
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CIkl—
Figure 20 Unsupported circuit when Clk] and Clk2 are in different domains

Beyondthe restriction on creating clock signals by gating together signals from different
domains, there 1s no further restriction on the circuit forms supported for multiple domains.

Data signals

The Data Signalsframe is used to specify the relative timing of data signals to design clock
edges. VirtuaLogic requires this information to analyze the timing of each signal in the
design, and perform timing resynthesis to achieve robust emulation results and efficient
resource utilization via time multiplexing.

Data signals are defined in terms of what causes them to change on the target system.
Typically this is a clock, but it could also be another data signal. Each data signal can have a
relationship with only one clock in one domain, All data signals are assigned to a domain
because each data signal hasafixed relationship to a clock (er multiple clocks) in the same
domain.

Data signals are signals which are not clocks or asynchronousreset signals. They include
the following:

* The collection ofsignals connected to D and Q terminals of flip-flops and latches
* The address and data terminals of memories

* Any signals from which other data signals, in combination,are derived

Each synchronoussignaltransitions (for design inputs} or is sampled (for design outputs) on
the rising orfalling edge of one or more design clocks. Once a data signal is added (by
dragging and dropping from the Design 7 O terminalsor by selecting the Add ClockedData
Siguaés button), the user can select the clock and edge on whichits timing is based.

Signals that can be transitioned or sampled on more than one clock or on both edges of a
clock are handled by adding the signals to the list multiple times.
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Asynchronoussignals are entered by selecting the edge Asyichronaus as opposed to Kistvg
or falling.

Signals are not allowed to transition on clocks of more than one domain.

Rising

The Aisig button is used to indicate the direction of the transition to which the data signalis
externally timed. The default is Aste. Click on this button for the following selection:

* Rising (selects rising edge timing for inputs, output, and bidirects)

- Falling (selects falling edge timing for inputs, outputs, and bidirects)

* Both (selects both edge timing for inputs, outputs, and bidirects)

* Asynchronous (selects asynchronous timing for inputs only)

* NoConnect(ties inputs to ground and disconnects outputs)

* One (Tie-High) (ties inputs high)

* Zero (Tie-Low)(ties inputs low)

* Feedthrough (defines feedthrough pair)

* Feedthrough* (defines many feedthrough groups)
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Rising edge synchronous inpats

Describing an input as rising edge synchronousindicates that the input will only change
value as a result of the rising edge of the clock on the target system. The specification of an
input as rising edge synchronous describes the target system timing, not the timing ofthe
emulated design as shown in /enre 2/ on page 94.

The emulator samples each synchronous signal input some time after each edge specified in
the signal’s timing specification. This sample occurs at least 100 ns after the edge and 50 ns
before the next edge in the signal’s timing specification as shown in figure 2/ on pase D4.
 

 
 

  

 

Emulator

>
Target System

Data_signal

     

Input to emulator changes on rising edge of clock

Edge 1 Edge 2

100 ns 50 ns
_——_____—_—_»- 

XXXX XXX
Region in which synchronous input sampling occurs

 

Figure 21 Rising edge synchronous inputs
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Falling edge synchronous inputs

Describing an input as falling edge synchronous indicates that the input will only change
value as a result of the falling edge of the clock on the target system. The specification of an
input as falling edge synchronous describes the target system timing, not the timing of the
emulated design as shown ingenre 22 of page 93,

The emulator samples each synchronoussignal input some timeafter the falling edge ofthe
specified clock. This sample occurs at least 100 ns after the edge and 50 ns before the next
edge in the signal’s timing specification as shownin figure 22 oF page 95,

 

Target System Emulator
Tala_signal

13 Q [

    
  

cP

Clock

Input to emulator changes on falling edge ofclock

Edge 1 Edge 2

100 ns 50 ns

 

XXXX XXX
 

Region in which synchronous input sampling occurs

Figure 22 Falling edge synchronous inputs
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Both edge svachronous inputs

Describing an input as both edge synchronousindicates that the input will only change value
as a result of an edge of the clock on the target system. The specification of an input as both
edge synchronous describes the target system timing, not the timing of the emulated design
as shown in figure 23 on page 96.

The emulator samples each synchronoussignal input some time after an edge of the
specified clock. This sample occurs at least 100 ns after the edge and 50 ns before the next
edge in the signal’s timing specification as shown in /igure 23 on page 96.
 

 
 

  
  
 

Tareel System Emulator

D _

—O} CP>> Data_signal >
‘Db ot
CP

| Clock >
  

 

Input to emulator on both edges of the clock

Edge 1 Edge 2 Edge 3

100 ns 50 ns} 100 ns 50 ns

XXXX_- XXXXK_—— KK

  
 

Falling edge Rising edgedata data
sampled sampled

Figure 23 both edge synchronous inputs
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Rising edge synchronous outputs

Describing an outputas rising edge synchronousindicatesthat the target system will sample
the data on the rising edge of the specified clock. The specification of an output as rising
edge synchronous describes the target system timing, not the timing of the emulated design
as shown in figure 24 on page 97,

The emulator produces a correct output value on each synchronous ouiput signal so each
edgein the signal’s timing specification can sample the signa]. The system produces correct
output values with at least 100 ns setup and 50 ns hold timeto all clock edgeslisted in the
timing specification and shown in /igure 24 on page 97.

mulator Target System

Dala_signal . .Wg
Clock Lop

Target system captures data on rising edve of clock

 

  
Edge 1 Edge 2

JT

50 ns 100 ns | 50ns
——_

XXKKKKRKKK, 
—_——>

Region of quaranteed
output validity

Figure 24 rising edge synchronous outputs
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Falling edge svachronous outputs

Describing an output as falling edge synchronous indicates that the target system will
sample the data on thefalling edge of the specified clock. The specification of an output as
falling edge synchronous describes the target system timing, not the timing of the emulated
design as shown in figure 25 an page 98.

The emulator produces a correct output value on each synchronous output signal so each
edge in the signal’s timing specification can sample the signal. The system produces correct
output values with at least 100 ns setup and 56 ns hold timeto all clock edges listed in the
timing specification and shown in figure 23 on page 98,

 
   Emulator Target System

 
 

 

Dala_signalib Clock

[>
 

Target system captures data on falling edge of clock

Edge 1 Edge 2

50 ns 100 ns 50ns

—_—_><—_r
XXXKXXKXXKXKXKKKXKKK xX

Region of guaranteed
output validity

Figure 25 Falling edge synchronous outputs
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Both edge synchronous outputs

Describing an output as both edges synchronous indicatesthat the target system will sample
the data on the both edges of the specified clock. The specification of an output as both
edges synchronous describes the target system timing, not the timing of the emulated design
as shown in figure 26 on page 99.

The emulator produces a correct output value on each synchronous ouiput signal so each
edge ofthe specified clock can sample the signal. The system produces correct output values
with at least 100 ns setup and 50 ns hold time to each clock edges and shown in figure 26 on
page 99,

 

 
mulator Target System

   b Dala_signalClock

[>
 

 

Target system captures data on both edges of clock

Edge 1 Edge 2 Edge 3

TOONS 100ns !
50 ns | 50ns

<_\_ ao|>ef$§}om-

<> <>

Region of guaranteed Region of guaranteed
cutputvalidity output validity

Figure 26 Both edges synchronous outputs
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Asynehronous inputs

Asynchronous inputs from the target system into the emulated designfall into two
categories: inputs driving preset and clear terminals of state elements, and pure data inputs.
These categories are handled differently and are described below,

Asyuchronous preset and reset signals

Like clocks, asynchronous inputs that go to the preset and clear terminals ofstate elements
cause the storage element to changestate. Like clocks, these asynchronous resets must be
driven on the clock cable of the emulator. Unlike clocks, the user does not have to specify
edge behavior.

All state elements reset by an asynchronousinput will be reset at the same time, no races are
possible.

For asynchronous reset signals there is an exception to the rule that state elements make
transitions only as a result of signals from a single domain. Asynchronousexternal signals
or signals from a domain other than that of the clock or gate of the state element can drive
asynchronousreset signals which are connected to asynchronousclear or set terminals of
state elements. The VirtuaLogic compiler supports these signals.

Exercise care when using external asynchronous reset signals which are not driven from the
same clock domain as a clock signal. This creates a potential race condition. The
VirtuaLogic emulator whenever a clock and asynchronousreset signal change within one
yelock period of one another. Internal synchronizers within the emulator resolve the race
and all state elements see the same ordering of the edges.

In your design, the time window within which edges on a clock and asynchronousreset
signals constitute a race condition is much smaller, and state elements do not necessarily
resolve the race consistently.

Unlike the physical implementation of your design, if multiple state elements in the
emulator are simultaneously exposed to clock and reset, all see the same ordering of these
edges. In your design, when clock and reset edges are nearly coincidental, some state
elements might determine that the clack edge preceded the reset edge while others might
determine the opposite.
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Asynchronous data signals

Signals from the target that do not change as a result of a clock edge can be defined as
asynchronous data signals. There is no guarantee that all fanouts of an asynchronous data
input will receive the data at the same time, or in the same user clock cycle. The amount of
time it takes the asynchronoussignal to propagate to different fanouts is based on the length
of the path. Path length can change each time the design is compiled,

Unconnected inputs and outputs

In manycases, signals that exist on the emulated design will not be connected to the target
system because that functionality will not be emulated. Test and analog I/O are examples of
signals that will not be connected between the emulator and the target. These signals can be
specified as NoConnect.

Outputs that are specified as NoConnect will not be implemented in the emulation model,
and the logic driving these outputs will be deleted.

Inputs that are specified as NoConnect will be tied to ground. It is recommended that you
explicitly tie off unused inputs. Inputs that should be tied to ground should be specified as
zero and inputs that should be tied to VCC should be specified as one. This way the timing
specification will be correct and self-documenting.
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Outpat clocks on the target system

Outputs that trigger state changes on the target system have two special considerations.
First, these signals must not have unexpected transitions which will cause false clocking.
Second, these signals must be generated to provide proper setup and hold time relationships
with data latched by these clocks. This type of signal must be specified as an output clock.

A signal specified as an output clock is generated at 100 ns before any other outputin that
clock domain. This guarantees that setup and hold requirements will be met at the target
system which 1s shown in /?eure 27 on page 102.

mulator Target System

‘ Tata_stenal
 

Clock   
Emulator generates clock for target system

=| |J LI
50ns 100 ns |

 

 

50 ns
100 ns | 100 ns<><_>

<—> | <—__>I

Output XXXXXXXX XXXXXXXX XXXX
—____ <—94

Region of guaranteed Region of guaranteed
output validity output validity

Figure 27 Output clock

Inputs derived from outputs

Some inputs to the emulator change as a result of an output of the emulator changing, rather
than due to a clock edge. A memory output enable is the most common example. Outputs
and inputs connected via a communications path through the target system must be specified
as a feedthroughpair.
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When an input signal and an cutput signal are specified as feedthrough, the input signal will
not be sarnpled until at least 50 ns after the output signal has changed as shownin //gdere 28
on page 103,
  

Emulator Target System

<   
  

Emulator input denved from emulator output

 

 Cutout"  XXXXXXXXXXXXXX XXXX
50 ns
—>

Feedthrough XXXXXXXXKXKKKXAXX XXXX 

<>

Input Data sampling

Figure 28 Feedthrough

Feedthroughsignals

A feedthroughis a pair ofpins, a signal from the emulator that passes through combinatorial
logic on the target system and then passes back into the emulator. One pin relationship to
another will be defined as afeedthrough and ifbusses or multiple signals have a feedthrough
Telationship, they will be specified as afeedthrough*. The feedthrough or feedthrough*
specification tells the emulator to sample the input based on changes in the output, rather
than the clock. If the signal gets registered by a clock on the target system, then it must also
be described as one of the other types. A signal can normally only have one specification,
unless it is a feedthrough. In that case, a net can be both a feedthrough and a synchronous
data signal.
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A typical example of feedthroughs is a memory cnthe target system, where changesin the
address of the memory cause changesin the data without the occurrence of a clock edge.
Another example would betri-state drivers implemented on the target system where an
output from the emulator controls the OE pin ofthe tri- state and the outputof the tri-state
drives inputs to the emulator. The user can specify vectors for the source (emulator output)
and destination (emulator input).

A feedthroughtells the compiler that an output signal leaves the emulated design and
combinationally causes an input to the emulated design to change. A classic case is a
memory output enable. If the emulated chip drives out an output enable that causes a RAM
to start driving data to the chip, this is a feedthrough. [fa feedthroughis not used here, the
user will not get a correct circuit behavior.

To use a feedthroughin a clock file, the syntax is as follows:

Feedthrough <terminal> <terminal>

The order of the terminals is not important. Note that either or both of the terminals may be
defined elsewhere in the clock file as rising, falling,etc.

Specifying the following:

Fecdthrough ouisig[2:0] insig]2:0]

is equivalent to specifying:

Feedthroughoutsig|2| insig|2|
Feedthrough oulsig| 1] insig| 1]
Feedthroughoutsig|0| insig|0|

Feedthrough* signals are feedthroughs where every source signal is assumedto drive every
destination signal. In this case, the vectors do not need to be the same length. Specifying the
following:

Feedthrough* outsig[2| insig[2|

Is equivalent to specifying:

Feedthrough oulsig[2| insig[2|

Feedthrough oulsig[?| insig[1]
Feedthroughoutsig|2| insig|O|

Feedthrough oulsig]1| insig]2]
Feedthrough oulsig[1| insig]1]
Feedthroughoutsig|1| insig|®|

Feedthrough oulsig|0| insig|2|
Fecdthrough outsig|0| insig]1|
Feedthroughoutsig|0| insig|O]
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For sealar signals, Feedthrough* is identical to Feedthrough.

For GUIuse, select the Desigu /impor? tabcard, then select the Jiming Specification tabcard.,
Below the Merta Signalsis aa button with Rising as the default. Click on Risig to invoke the
selections and choose feedthrough.

Feedthroughs and verify simulation

The wayto determine a potential feedthrough in a verify simulation is with a setup time
warning that tracks FAV INPUT SETUP.

For example, FAW INPUTS St7U/Pis by default 100 time units. Running verify simulation
results in a VSM waming as follows:

VirtuaLogic-Verfy Warming: Desiga i/o “pad_TXFULL_”: unexpected transition seenat
time 3392008

By viewing the clock time, the user can determine that the pad_TXFULL_ has changed after
the FAS INPUT SiUPtime has elapsed and the user increases it to 200 time units. After
running the simulation again, the following warning messageis displayed:

VirtuaLosic-Verify Warning: Design i/o “pad_TXFULL_™: unexpected transition seen at
time 3392008

This repeated warning indicates that it might be a feedthrough case.

The user must determine what output caused the feedthrough input to change by using a
testbench debug, help from another designer, etc.

If after a few of these are tracked down, you decide that all of these are related only to the
testbench and do not have anything to do with the target, then the best thing to do is to
switch to the vector based verify model to debug.

This happens most often if you are emulating submodules ofa chip and have had to define
all of the I/O asrising, falling, etc. It is very commonfor the RTL that models the rest ofthe
chip to respond in a combinatorial mannerto outputs from the emulated block.

This means there are cases when the verify simulation might not work. There are cases
whenthe users will have the following:

* Declare nets as feedthroughs that are not in the target to get the testbench verify
simulation to work

* Use the vector shell read and give up on the testbench which will probably make the
verify simulation harder te debug if there is a mismatch
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Bidirectional sionals

Bidirectional signals generally are specified as synchronousrising, falling, or both edges.
The input and output of the bidirectional signals will be timed to the same edye.If the target
system requires that the input and outputof a bidirectional signal be timed to different edges
of the clock, they can be specified to do so byediting the file vwir.cfk. The format forthis file
is documented in timing specification on page 332.

Bidirectional output clocks are supported. If the signal feeds back into the emulation model
as a clock, include the signal in an A?/.7 file.

Design I/O terminals

The Design J O ferntinals frame is used as a source for dragging and dropping terminal
names into the 4def Clock and Add Clocked Data Signals pop-up frame. These frames
expect terminals on the top-level module and they are a way to accomplishthis.

Listractions

1. The Neflisis, Netlist Defines, and Root Modules must be filled out in the Neéfist
/mport window.

2. Select the Show / © button. If the graphical interface has not read in the netlist yet,
it will read it now.If the netlist is very large, this may take some time. If you prefer
not to wait and know the namesofthe top-level terminals, you can use the 4ete/
Clock and Ade Clocked Data Signals buttons which will prompt the user for the
names.

3. Select the clock terminals by pressing the left mouse button, dragging the mouse
over the clock terminals, and then releasing the button. If the clock terminals are not
adjacent to each other in thelist, then repeat the process to pickup the ones missed
the first time or hold down the co#fro? key while clicking the mouse to add new
entries to the selected set.

4. Press the middle mouse button over the selected set and while the middle mouse

button is depressed, move the mouseto the clock frame. Blank clock waveforms
will be added to that frame for the user to edit.

5. The terminal names dragged will be removed from the I/O terminals list.

6. Repeat this process for the I/O signals.
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Add domain

The 4d Dontait button adds a new blank domain pane whenclicked.

Add clock

The Ade Cfock button is used to specify the clock name.If it is an internally generated clock
(e.g., from a phase Jock loop), then the user can specify a hierarchical name. The
VirtuaLogi¢ circuitry will automatically generate the clock waveform specified, relative to
the external clocks.

Add clocked data signal

The 4dd Clocked Data Signal button is used to add clock signals.

By default, the signal will transition on the nsing edge ofthe first clock in the selected
domain,

A clock must be added before adding a signal, and the timing of each I/O signal must be
specified relative to an edge of a clock. When a new signalis addedto the list, itis given a
default clock which may be changed: however, there must be a clock to begin with to add
the signal,

Add asynchronous data signal

The Add Asyachronous Data Signa’ button invokes a window for the user to type an
asynchronoussignal name. After confirming the dialogue box, it will be added to the signals
window, The user must do this for all the asynchronous primaryI/Os of the circuit under
emulation.

Import timing

The /mport timing button is used to specify an existing clock timing file. Typically, this will
be found as van.e/k in another configuration directory (extension.vwir).

Note that this will replace the existing timing information, it will net be combined.
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The contents of this file will be read into the timing editor and will be written te svnw.cfk in
the current configuration the next timeit 1s saved.

Note that the semantics ofthe file management differs between clock file, memory files,
triggerfiles, and probe files. Refer to the sections below for details.

Cleck files

Clock files are self-consistent and cannot be combined. It is not recommended to swap
between multiple clockfiles and gv/ always uses vwaw.c/k as the name ofthe active clock file.
The onlyfile managementthe user is expected to do is to copy the clock file from another
configuration.

Gate counting

Gates used for memories have to be considered. There are 2 parts of memory interface gates.
First, is the logic that converts our internal SRAM into whatever memorythe gates need.
Since different types of memories require different amount of gates as wrappers, there is no
formula to calculate this. For instance, a simple register file or SRAM mayhavelittle
overhead, but a DDR memory may have more overhead. However, this wrapperis not very
significant to the overall gate-count. We can simply synthesize the wrapperto find the gate
count.

Second,is the logic that interfaces with the internal SRAMs. As a rule of thumb, we can
start with 250 gates for every port (read or write) per 8bit of data. This formula suggest that
depth is not a factor. Therefore, for memories that are wide but shallow, it may be werth-
while to synthesize them. To synthesize the memory, we can estimate the gate-count as 10
gates per bit. Level verse edge sensitive memories internally have essentially the same gate
counts. We only have uni-directional ports, not bi-directional, in our internal memory
interfacing.

We can use -Dumpg in the compile option to obtain a histogram ofall the VMW-primitives
being used. This will give a good estimate for the gate-count. For more details on -Dump g
switch, refer to Compiler options pane.

RTLC creates a hierarchical area report. This report hasall the information on gates for each
module. Refer to page 140 for a sample area report.
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Overview

There are twa main categories of inputs that must be specified prior to compilation, The
first categoryis the overall design specification, i-e., the netlists, the memory details, and the
clock domains. The second category of compiler inputs is the signal probing information.
The signal probing information specifies the visibility cf emulated design nets, both for the
purposes of viewing emulated waveforms and for use as inputs te triggering specifications.

The VirtuaLogic compiler supports two approaches to specifying signal visibility: “explicit
probing" and "100%Visibility”. In the explicit approach, the desired set of visible nets is
explicitly specified bythe user. In the 100% Visibility approach, which is a compiler option,
the compiler automatically adds extra monitoring logic to the design and also determines a
set of nets to monitor. With this automatically generated infrastructure, any signal in the
emulated design can be reconstructed. The explicit prebing approach can be used in
conjunction with 100% Visibility. This allows for partial visibility of some signals prior to
the reconstruction process. In particular, signals for use in trigger descriptions must always
be explicitly probed.

To help manage the complexity of explicit signal probing,sets of signals are organized
hierarchically. At the bottom of this hierarchy are Sigrafs, which are individual net names or
wildcard expressions that expand into individual net names. Signals are collected into sets
called Signal Groups, Signal Groups in tum are collected into larger sets called Sigve!
Windows with window meaning "a window into the design".

A user maycreate as manysignal windowsas desired, and multiple signal windows may be
compiled simultaneously into a design. Only one compiled signal window at a time,
however, can be selected for emulation.

A signal window can contain approximately 8250 individual scalar nets. These individual
scalar net that is captured from the array board and sent to the system boardis called as
“core probe”. Maximum numberof core probes that an array board can capture and sent toa
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system board is 5000. The numberof core probes for a 6 array board virtualogic emulation
system cannot exceed 30000. The system board will ignoreall the signals except 8250 of
them at a time. 8250 signals can be chosen bythe user by specifying the desired signal
window for emulation. Provided the overall 30000 limit is not exceeded, there is ne

particularlimit on the numberof signal groups in a window, nor on the numberofsignals in
a group. Note that if the 100% Visibility compiler option is enabled, the automatically
generated probing will count against the Sigvial Windowand core probe limits.

The type and content of Signa! Windows and their groups are specified using the Signals
page in GVL. This page is shown in /fgwre 29 on page 1/0. The remainderofthis chapter
details the use ofthe Signals page.

Figure 29 on page 110 displays the Signals Page,

BirtuaLogic3 .5@sleepy: /hane/subbiah/Train_Labs/v3.5 2/¥3 5/color.vmw|«i_|
File Edit View Tools Options Help  

 

 
 
 
 
 
 

 
 
 

Design Import Signals © Campile Triggers Emulation
Signal Windows ¢ Signals: Group #o o,
sigmal_wandow_O color_bar elkcolorbar. ceset_

colorbar blue_data[7.0]
colocbar green_daka[7:0]
color_bar hsync
vulu.bor. piselol.color bar. pixel valid
enInyhar ced_datal? a]
colorbax. voync

 

Aute-Compiled Add Delete write Virsim fg ..

signal Groups: signal_window_o FInd ?
Group #0
CeleaOR
 

Probed & Trigqgerable i Add Delete Check Import...

Read configucstion shame “subbish-Trein_Labs-WiS2/W3G/eolar vay

Figure 29 Signals page
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Signal windows pane

The Signa? Windows Pane is used primarily to select a particular signal window for
subsequent viewing or editing with the Siguafl Groups and Signals panes. Tt is also used to
create or delete Signal Windows.

Thelist within the pane shows the Signa’ Widow defined for the current configuration. To
select a particular signal window, simply use the mouse to click the list. The Signal Groups
pane and the Sigv/s pane will update accordingly.

To change the name ofa signal window,first select it in the list, ensure that the name field
has the keyboard focus (click with the mouse}, and then use the keyboard.

Whenthe 100° Visibility is turned on, the user only needs te specify probes for the purpose
of triggering. The 100% Visibility system will automatically probe all primary inputs,
clocks, and memory outputs. This automatic probing will count against the Compiled Signal
Windows and core probe limitations.

100% Visibility is the ability to provide access to valuesofall design nodes during a display
time window, The duration of this display window 1s based on the storage depth of the IDS
and corresponds roughly to the duration achievable via probe-basedvisibility. The position
of this windowis selected via triggering, as occurs for current probe-based visibility.

In addition to enabling 100°Visibility, it 1s also necessary to manually select probes and
probe windowsfor any signals that are to be used in triggers. All inputs to build triggers
should be manually selected in order to ensure that they are available.

100% Visibility imposes some hardware overhead cost when compiled into models. The
total cost is design dependent, typically averaging between 10% and 15%size increase.
Certain structures can be particularly expensive and may lead to more excessive costs. These
include large storage macros implemented as gates, heavily latch-based designstyles, large
numbers and/or very high fanout cross domain or asynchroncusnets, particularly if the nets
go to asynchronouspreset or clear terminals.

Space improvements can be obtained by the following:

+ Modeling storage macros as memories

* Treating high-fanout asynchronous inputs as synchronous

+ Using Compile aption-Sr to convert asynchronouspreset/clear modeling to
synchronous preset/clear modeling
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+ Using quasi-static annotations on the highest fanout cross domain nets if they are
not alreadyset as a quasi-static net

Auto-compiled/not compiled

As mentioned in the Overview, multiple Signa! Widows can be simultaneously compiled
into a design. The Anto-Conpiled Not Compited drop-down list allows the user to select
which signal windowsare to be compiled into the design. The current compilation choice
for each signal window 1s displayed in the windowlist.

Delete

The Defefe button is used to delete the selected signal window.

Add

The Ace? button 1s used to create a new empty signal window. The nameof the new window
will be automatically generated. This name can then be changed as described earlier.

Write virsim configuration

The Write Firsim Configuration button invokes a dialog, shown in Figure 30 on page 1/3 to
generate a Firsinr configuration file for the currently selected signal window,
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recNCh  stikenailicrhale
Path Filter
 
 

 
1

nefsubbiah/Train_Lahs “W352 /w35scolor vue? | * ofDirectories: Files:
Re-Read Directory
Go Uptoboar do
rtleut
Siqnal_window_O.p bw

Virsim Configuration File:
sbiah/Train_Labes¥352 /¥35 fcolor. viw/color_bar_virsim. cfg

| OK Cancel Filter Help... |
Figure 30 Generate virsim configuration file window

 

The generated configuration file has waveform groups matching the signal groups, and has
Firsim expressions for each MirtaLogic synthetic vector in the signals list. Synthetic vectors
are vectors that Sprapsys has flattened into"a0,a_1_,a2,..." and which"gvl"
recombines using the syntax “a<31:0>".

The user will see their groups in }#rsia? orgamzed in the same way as the groups appear in
the Signal Widow, Therefore, signal groups should be arranged before compiling, so that
they appear in the desired order for Firsim.

A configuration file that has been explicithy updated using the Irs.menu will be
overwritten if the OX butten is used.

Signal groups pane

The Signal Groups Pane is used primarily to select a particular signal group for subsequent
viewing or editing with the Sigvels pane. It is also used to create or delete Signal Groups,
and as a convenient drag and drop source or target for manipulating group contents.

The tree list within the pane showsthe signal groups defined for the currently selected signal
window. To select a particular group, simply use the mouse to click the list. The Signals
pane wil] update accordingly to show the signals within the selected group.

Last Revision 25-Apr-2001 VirtuaLagic 3.5 User Guide 113

ATI Ex. 2075

IPR2023-00922

Page 113 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 114 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 114 of 394

Signals Chapter 4

To change the name of a Sige? Group, first select it in the list, ensure that the group name
field has the keyboard focus (click with the mouse), and then use the keyboard.

Double clicking a Signe? Greup, or single clicking the expansion arrow for a Signal Group
will show the full set of nets for that group. This includes the effect of any wildcard
expansions contained in the Signalsfor the group. Depending on the complexity, wildcard
expansions can be time consuming since the design netlists must be processed.

Group types

Signal Groups can be one of three types: probed, triggerable, or probed & triggerable.

- Signals that are within proded groupsare onlyvisible, they cannot be used as inputs to
trigger descriptions.

- Signals within pure friggerab/e groups can only serve as inputs to trigger descriptions,
they are otherwise not visible.

- Signals within probed & iriggerahle sroups are both visible and usable as inputs to
trigger descriptions.

In general, groups types should be chosen to be both probed & trigaerable. The more
restrictive group types are available for fine tuning compiler resource usage.

Add

The Ack? button is used to create a new emptysignal group, The nameofthe new group wil!
be automatically generated. This name can then be changed as describedearlier,

Delete

The Delete button is used to delete the selected signal group.

Check

The Check button is used to verify that the probes are legal, existent nets and will fit in the
probe hardware.
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Import probes

The daport Probes button invokes a dialog to read in a set of probes from another
configuration, augmenting existing probes,

Typically, the imported probes will come from the varw.pré file in another configuration
directory (extension .vmw) or im one of the Signal Window'ssubdirectories (extension .pbw)
of the configuration,

The imported signals will be merged with the existing signals respective of group names.

The contents of this file will be read into the probe editor and written ta vaneprb in the
current configuration or Signa! Windowthe next time it is saved.

Signals pane

The Sigvaf?s pane is where the user can explicitly enter the nets for the current signal group.
There can be an arbitrary numberofsignal groups. Selecting a signal group will show that
group’s signals in thelist.

The signals entered into the Sig#a/y pane should each be placed on oneline in the form of
Venlog paths. They can be typed in directly by clicking in the Signa/s pane or they can be
dragged and dropped from the Firtea/browser or from Firsiar’s hierarchy window.

Wildcards (* and ?) are accepted in the Signea/s list. For example, a.b.* means every net
inside module a.b. A module path (not ending in a net) such as a.b can be specified. This
causes all the interface nets on that module to be probed, leaving out the internal nets that
would be included by specifying a.b.*.

There are three special wildcard syntax forms which can be used to help probe classes of
nets as follows:

* <path>@all

This is a special constructthat is used to provide 100% Visibility into a moderately sized
subsystem. It automatically probes all the primary inputs into the subsystem, plus all the
state element outputs within the subsystem. This is sufficient to show all design nodes
within the subsystem because the waveform viewer, Firsint, can reconstruct combinational
output given the inputs.

For example, the probe specification:
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a.b.c@all

will provide 100%Visibility inte the Verilog scope a. }.c, including everything
hierarchically beneath «.4.c, down to the primitive level.

<path>@state

This probes all state elements in the path. It is essentially obsoleted by ‘dal?

<path>@memory

This probes all memory elements in the path. It is essentially obsoleted by “daly,

For subsystems not conveniently isolated to a single hierarchical scope, a series ofselections
can be combined to capture the desired signals, such as the following:

Net a.b.c@all

Within Firtuafogic, @all is somewhatlimited in its application because of the size
restrictions of the probe hardware. @all can provide subsystem level full visibility for
subsystems up to between 8K and 15K gates, depending on designstyle.

 

NOTE

Note thatall three of these special syntaxes are disabled when
160° Visibility is turned on. 
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Compiler

 

Overview

Design compilation takes the design database produced by the Netlist Import and
Verification phase and processesit into a downloadable emulator image for the emulation
platform. To achieve this, tt combines the previously entered logical information with new
information relevant to the physical compilation process. Complete GUI support is provided
for RTL Verilog flow but for VHDL RTL flow, VHDLto verilog netlist compilation is done
by running ré/c stand-alone, after which full GUI support is provided for compiling the
generated verilog netlist,

The features of the Compife form are as follows:

© RIL Compile on pave 118

-  RILC-FLEflow for ICF on page 119

- REL Compile form on page 141

- Primary options on page 14 f

-  Simutation errors (Allow) on pase $43

- Module specific options on page 143

© BLE PSYM Conipile on page 146

- Compiler configuration pane on page 147

- Partitionfile pane on page 150

- Placementfile pane on page 150

-  ferminal constraintfile pane on page 1351

Additional major topics discussed in this section are as follows:

-  dmproved emnlation performance on page 132
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-  No-Flows jor modeling on pase 152

- Net fie-offs on page 156

- Designs with audttiple asynchronous clocks on page 137

-  Seript drivei activities on page 137

- FRC o# page 139

© FPGA Compile on page 167

- PGA Compile form on page 168

- Machines on page 168

- All known hosts an page 170

- Niceness on poge 171

- FPGA compile tasks on page 171

- Reset host list on page 172

* Control on pase £75

+ Reports on page 177

* Generate SM on page 177

- Generate VSM on page 177

-  dneremental probe compile on page 184

- Start compile on page 185

-  Avterrupt on page 185

RTL Compile

RILC-FLEflowfor ICH on page 119 explains the RTLC-VLEflow.
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rt2vdb |  
 
 
  

 

 
 

 
Other files generated
by RTL Compiler:

 

 1. Logfiles
2, Report Files

  
 

- Design Report
- Area Repart

 
  

 
  

RTL Debug
Database

Connectivity
Database

 
  

 
  
 

 
 

Probed and/or
100%Visibility
data

Probing
and

Triggering

 
   

Vavn
Compiler

VLE Debugnvironment
 
   

Probing
and

Trigecring

Figure 31 RTLC-VLEflow for ICE

RTL Compiler flow

Input

RTLC-VLEsupports the Synopsys DC synthesizable subset of

* Verilog
* VHDL
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Outpat

During the process of compilation of the RTL design, the RTL compiler, together with its
driver, writes out the following information as a set offiles which will be used by
VirtuaLogic. RTLC generates

*  verilog netlists optimized for VLE architecture

* empty module descriptions fer behavioral blacks

* RTL debug database for RTL level debugging by the user

* log files and report files for providing information to the user about the design.

Leg

During the course of compilation (including analysis), rtlc-vle creates a log file(rife. /og)
under config nane.vane—rtic.out, Description ofthe log file is given below.

« All message goto the log file

* Each design unit has its own section

« Messages are arranged according to the design-unit in which they occur

* It has the summary of numberof errors for each design unit

« Incremental runs update and formatthe log.
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The Figure 32 shows a sample Logfile.

Report: Hcounter

Status 4506:
Status 4508:

Module Heounter:
Module Hcounter: Compilin

Pile Phome/subbiah/ Tra

  
 

 

    

Pre-processing.

 
 

 

SimWarning 5784: nLabs/V352/netlist
/rtl/Hcounter.v, Lin21, Module Heounter, “Net data: Although this signalis not
art of the sensitivity list of this block, it 1s being read.his may lead to simulation mismatch.

Notice OS: Module Heounter, Net tdatal[ 11]: Latch inferred.
Notice 5205: Module Hcounter, Net tdata[10]: Latch inferred.
Notice 5205: Module Hcounter, Net tdata[(9J): Latch inferred.
Notice 5205; Module Heounter, Net tdata[8]: Latch inferred,
Notice 5205: Module Hcounter, Net tdata[7]: Latch inferred.
Notice 5205: Module Hcounter, Net tdata[é]): Latch inferred.
Notice 5205: Module Heounter, Net tdata[5]: Latch inferred.
Notice 5205: Module Hcounter, Net tdata({4): Latch inferred.
Notice 5205: Module Heounter, Net tdata[3]: Latch inferred,
Notice 5205: Module Hcounter, Net tdata[2]: Latch inferred.
Notice 52705: Madule Hcounter, Net tdata[1]: Latch inferred.
Notice 5205: Module Hcounter, Net tdata[O]: Latch inferred.
Errors:0 Warnings:0 RTLErrors:0 RTLWarnings:0 SimErrors:0

Report: Vcounter

Status 4506: Module Vecounter: Pre-processing.

Status 4508: Module Vcounter: Comp iiin .Errors:0 Warnings:0 RTLErrors: RILWarnings :0 SimErrors:0

Report: color bar
Status 4508: Module color bar: Compiling...
Errors:0 Warnings:0 RTLErrors:0 RTLWarnings:0 SimErrors:0

Report: imagel gen
Status 4506: Module imagel gen: Pre-processing...
Status 4508: Module imagel_gen: Compiling...
Warning 5437:
Warning 5437:
Errors:9

Medule imagelgen,
Module imagel gen,

Warnings:2 RTLErrors:0 

Report: image2gen
Status 4506: Module image2_gen:
Status 4508; Module image? gen:
Warning 5437: Module image? gen,
Warning 5437: Module image2_gen,
Errors:0 Warnings:2 RTLErrors:0  

Figure 32 A Sample logfile
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Net datav[0
Net datav([0):

RTLWarnings:0

]: This net is hanc

Pre-processing...
Compiling...
Net datav[9]:
Net datav[O]:

RTLWarnings:0

 
This net is hance

SimErrors:0

 

This net is hanc
This net is hanc

SimErrors:0
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Messages

The messages can be classified into:
Table 2 RTLC messages
 

 

 

 

 

 

 

 

 

 

Messages Description

Status denotes the progress of compilation
Info useful information

Notice important information which must be nated

Warning normal warnings

Rtl Warning warnings related to synthesizability problems

Sim Warning warnings related to potential simulation
mismatches

Error normal errors

RtlErrors errors related to synthesizability problems

Fatal Errors errors related to potential simulation
mismatches

SimErrors “errors related to potential simulation
mismatches 

Status messages

Status messages are useful for denoting the progress of compilation, In general, they can be
ignored.

Examples:
Status 4508: Module image2gen: Compiling...
Status 4518: Reading target library...

Info messages

Info messages provide some useful information or statistics about the compilation, but they
do not depict any kind of problems with the design.

Examples:
Info 4842: Compilation successfully completed.
Info 4873: Module vmw_ram16z17: This module has been specified

as an ‘import’ module. It won't be compiled.
Info 4861: Maximum count for message 5205 reached. This

message will not be displayed for this module.
Info 4835: Total CPU time taken for compilation: 37 secs..
Info 4856: Total lines of RTL compiled: 10193 
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Notice messages

Notice messages are messagesthat tell the user how a particular construct is being handled.
For example, Notice messages will tell what latches are inferred in the design.

Examples:
Notice 5205: Module Hcounter, Net tdata[3]): Latch inferred.
Notice 5209: ==-encountered. Treating as ==

Warnings

Warnings denote non-fatal problems with the design, and also alert the user to how RTLC
handles certain kinds of constructs.

Verilog Examples

* Assumptions taken
always ‘@, (a orb orc)
if (¢ ===1"bO}

z= bx:
alse

z=b’a:~a

Warning 5404: Module m: Reading ‘xX’ value either for
assignment or for comparison. ‘X’ value will be ignored
and treated as zero.

* Potential Design Issue
always “@, (a or b)

z=a?b: l’bz:

always “¢, (c or d)
z2=c?d: I’b0:

Warning 5411: Module m, Net z: This tri-state net has non
tri-state drivers.

* Recommendations

reg [32:0] mem_core [32:0];

Warning 5516: Module m: Net c: The signal/variable is a
potential memory of size 1024 bits. It is advisable to use
IKOS memory models in this case. To use IKOS memories,

black-box this module using switch “-import m” during
compilation

VHDL Examples

* Assumptions taken
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process (a , b,c} begin
if (¢ == "X} then
zea:

else
z<=ayxorbxere:

ond if:

end process:

Warning 5431: File x.vhd, Line 12: All equality
coMparisons with ‘kK’, ‘Wr, ‘U’, or ‘4’ are treated as

FALSE. This can potentially lead to simulation mismatch. 

* Potential Design Issue
function invert (a: std logic)
return std_lopic is

--ikos translate_off
if (a = *x") then return “1°:
olse retum not a:
end if:

~-ikos translateon
end function:

Warning 5520: File f.vhdl, Line 28: Whole function/
procedure body is inside synthesis_cff/translateoff
airective. Please check that this is what is intended.

« Recommendations

signal q: std_logic := ‘1’;

Warning 5501: File i.vhdl, Line 3, Module

MYWORK,TOP(RTL): Default initial values for signals/
variables is ignored. This may cause potential simulation

mismatch, If you want to compile initial values for state

points then please recompile using option “*-

compilevhd]inits”

Rt]Warnings and RtlErrors

Rtl Warnings and RtlErrors denote synthesizability problems with the design:

-endhble BHF messages switch can be used to see exactly what is causing the
synthesizability problem. Assert/report in VHDL and $displayQetc. in Venlog are ignored

Assertions example
process (clk, en. d))
begin
if (clk event and clk =~1°) then
assert not (en = ‘0’) report “disabled”;

qe=d:
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end if:

end process:

Rtl Warning 3502: File assert.vhd, Line 12: Assertion statement will be ignored.

Bad clocking style verilog example:
always “¢, (poscdge clk or reset) // should be posedge reset

if (reset)
quo:

else

q=d:

 RtlError 1155; File clk.v, Line 5: Both edge control and
non-edge control expressions cannot be specified in the

sensitivity list.

Bad clocking style VHDL example:
process (clk, reset, d) begin
if (clk event and clk = *1°) then

q<=d:
olsif (reset = * 1°} then

qg<= 0".
end if

end process:

RtlError 3524: File clk.vhd, Line 14: The IF-statement

dees not confirm with any description style that can be
compiled.

// the above code should be

if (reset = *1°) then
qe= 0:

olsif (clk event and clk =~ 1°) then
q<=d:

end if:

Initial Blocks example:
initial q = 0:
alwavs “@, (poscdge clk)
q=d:

RtlError 1102: File init.v, Line 4: INITIAL statements are

not supported.
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Errors and Fatals

Errors and Fatals are usually conditions where RTLC cannot proceed without a fix from the
designer. Depending on their severity, they maybe either fatal toa module causing RTLC to
proceed to the next module or they may befatal to the entire design causing the compilation
to abort.

General error example;
z<=a+b: //a,b are bit_vectors

Error 2549: Pile nr.vhd, Line 23: Either type mismatch or
no visible function for this case.

The above example is an unsupported/illogical constructs. This leads to disabling
compilation of the particular module.

Fatal Error example:
alwavs ‘a, (a or b) begin

t=0;

zl= aft. # Fatal 7186: Division by zero. Exiting...
t=b:
z2 = alt

end

Fatal 7025: Division operator in a non-static expression
where both the operands are non-static, or right operand
is static but not a power of two is currently not
supported. Exiting...

Inconsistencies across hierarchy:

When imported/non-RTL modules have different prototypes due to instantiation with
different cenerics, the user gets the following error.

Fatal 7064: File topl.vhd, Line 22, Module gate: Ports of

non-RTL/imported modules are dependent on generics.
Exiting...

When black boxes are instantiated by positional association, the user gets the
following error.

Fatal 7052: Instance of black-box module memcore has
implicit port connections. Only explicit/named port
connections can be supported. Exiting...

 

126 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 126 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 127 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 127 of 394

Chapter 5 Compiler 

Systemic Errors:

Fatal 6803: Environment variable RTLCHOME net set.

Fatal 7133: Qut of memory. Memory allocation failed. Try

to run the design on a workstation with more swap area.

Fatal 6811: Segmentation violation.

SimErrors

SimErrors are more severe than normal errors but less severe than Fatal errors. This means

that compilation will proceed normally in case of SimErrors but a non-zero exit status will
be returned.

The RTL compiler errors out on design structures which are syntactically correct and
synthesizable, but which will lead to mismatches between software simulated and emulated
behavior. Such structures are called Simulation Errors. Nevertheless, there maybe situations
where such structures cannot be avoided. Simulation Errors are the result of some basic
semantic differences between software simulation and emulation.

SimErrors generated by rtle are warning to user indicating that these errors may be one of
the reasons for simulation mismatch. These warmings are emitted by rt/c for X’s in the
design, signal initialization, race conditions, undefined outputs for functions, So these are
the indications to the user to change the design.

These situations are listed and illustrated below:

* Incomplete Sensitivity Lists(Verilog)

* Undefined Function/Task Outputs( Verilog)

* Multiple Drivers(Verilog)

+ Four-state Reads(Verilog}

* Gate Strengths and Delays(Verilog)

* Clock variable data(VHDL)

* Function return null(VHDL)

Incomplete sensitivitylists

Reading a signal inside an a/ways block which is not part of its sensitivity list will lead toa
simulation mismatch. Fer instance, consider the following Verilog RTL code:
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input a. bo
output 4:
reg 7:

always(a or b)
4<=atbrte

In this case, software simulation results in the value of z being updated onlyif either a or 4
or both change, but not ¢. However, in the hardware implementation (ofa full adder),z is
sensitive to c. This will result in a simulation mismatch.

The compiler errors out whenever such a condition 1s detected.

Allowing incomplete sensitivity lists prevents the compiler from erroring out. However,
there is still a potential for simulation mismatch as the sensitivity list is assumed to be
complete in the hardware implementation.
Consider the following always black:

always(select) // line 5 of file accum.¥
begin
if (sclect}

accum= data:
else

accum= ~data:
end

In this case, the net accum 1s being read, but it is not present in the sensitivity list of the
block. In software simulation, the block will not be entered and accum will not be re-evalu-

ated if data changes. However, in the concurrent hardware implementation, accum will
always get re-evaluated whenever data changes. Forillustration, consider the following
value changes:

Input stimuli Sw sim results Hw results

select <= 0; data <= 0 accum = | accum = 1

select <= 0, data <= 1 accum = | accum = 0 (Mismatch!)

The compiler will issue the following error for this:

SimError 5784:

File accum.v, Line 5, Module accumulator, Net data:

Although this signal is not part of the sensitivity list of
this block, it is being read. This may lead ta simulation
mismatch,

Issues with non-blocking assignments:
On similar lines, consider the following black:

always ‘@(accumor data) // line 25 of file accum.v
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begin
temp <= accum * data:
if (temp == 0)
zcro= |:

else
zero = 0;

end

In this case, the net zero will be evaluated using the old value of temp in software simula-
tion. However, it will be evaluated using the new value in the hardware implementation,
which can lead to a simulation mismatch. Consider the following value changes:

Input stimuli Sw sim results Hw results
  

accum <= 0; data <= 0 temp=0; zero=| temp=0; zero=|
accum <= 0; data <= | temp =0, zero=1 temp=1, zero=0 (Mismatch!)
  

The compiler will issue the following error in this case:

SimError 5784;

File accum.v, Line 25, Module accumulator, Net temp:
Although this signal is not part of the sensitivity list of

this block, it is being read. This may lead to simulation
mismatch,

The sclution here will be to either change the assignment to temp to a blocking assign or to
put temp in the sensitivity list of the block.

Similar example on ISL:
always @ (inl or in2} begin

tmp <= inl & in2:
out=tmp ? 0: 1;

end

SimError 5784: File isl.v, Line 7, Module isl, Net tmp:
Although this signal is not part of the sensitivity list of
this block, it is being read. This may lead toa simulation
mismatch.

Ladefined function/task outputs

Functions or tasks which have undefined outputs or return values in one or more paths will
result in simulation mismatches. Consider the following Verilog RTL code:
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function sumifl (ond. a. b):
input cid. a. b:
if (end)

sumifl =a +b:
endfunction

In this case, the return value of svezifl is undefined if cacis zero. This may lead toa
simulation mismatch.

Allowing undefined function or task outputs prevents the compiler from erroring out. All
undefined outputs are assigned to zero, Thus, in the above case, allowing undefined function
outputs results in szmifl getting assigned to zero if ced is zero.
Consider the following function definition:

functionreset_data:
input resct:
if (reset)
reset_data <= 0:

endfinction

Thereturn value of this function is not defined whenreset is inactive. This maylead to a
simulation mismatch with RTL, Note that the hardware implementation will assign all
undriven outputs of the function to zero.

The compiler will issue the following error for this:

SimError 5785:

Module reseter, Function resetdata: Return value is
undefined in one or more paths in this function. This

may lead to simulation mismatch.

Multiple drivers

In case of multiple drivers in the design, there is a possibility of simulation mismatchifall
the drivers are active at the same time.

Multiple combinatorial drivers or multiple sequential drivers on the same clock are error
conditions. Multiple sequential drivers on different clocks (or different edges of the same
clock) are handled automatically.

Allowing multiple drivers prevents the compiler from erroring out. Multiple combinatorial
drivers are always treated as wired or circuits.
Consider the following example where there are multiple combinatorial non-tristated drivers
for the net current_state:

always ‘,(posedge clock)
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currentstate <= nextstate.

always ‘¢f(resct)
eurrent_state <= initial_state:

In this case, current_state is being driven both by next_state (through a flip-flop) and also by
initial_state. This may cause next_state to go to X in a software simulation and maycause a
simulation mismatch.

The compiler will issue the following error for this:

SimError 5783;

Module state_gen, Net currentstate: This signal has
multiple drivers. This will lead to simulation mismatch.

Four-state reads

Reading four-state values such as X and Z make no sense in real hardware and emulation,
and so compared to the result of software simulation that may produce unexpected
mismatches. In general, four-state reads tend to occur in comparisons and assignments.

For example, consider the following Verilog RTL structures:

if (current_state == 2°bx)
next_statc = 0:

else

iext_state = current_state:

and

if{go_idle == 1)
nextstate = 2°bx:

Allowing four state reads prevents the compiler from erroring out under these conditions.
Instead all assignments to X are taken as an assignment to zero, and all comparisons with X
or Z are treated as FALSE. Thusin thefirst example given above, the if branch is never
taken, and in the second example, the assignment to next_state is taken as an assignment to
zero.

Note that assignments to Z which are valid tri-state assignments are handled by inferring
appropriate tri-state devices.
Consider the following example which has an explicit X assignment:

input | 1:0] operator:
input [7:0] operand:
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reg |7:0] accumulator:

always ‘¢,(posedge clock)
begin
casc (operator)
2°b00. accumulator = accumulator + operand:
2bit: accumulator = accumulator - operand:
default: accumulator = 8°bx: // ling 15 of file alu-v
endease

end

In this case, the default case assigns Xs to accumulator. This is a commonsituation where
the default statement is not intended to be reached.

The compiler will issue the following error:

SimError 5782:

File alu.v, Line 15, Module alu: Reading 4-state value

(? xf or $U? or $I or ' 2%) for assignment or comparison.
This may lead to simulation mismatch.

Gate strengths and delays

Specifications of strengths and delays in gate instantiations are ignored by the RTL
compiler. This leads to a simulation mismatch,

bufif] #1(YA.A.EN): // tristate, line 4 of gsdv

SimError 5786;

File gsd.v, Line 5, Module gsd: Delays and Strengths
associatedwithgate instances areignored.

This may lead to simulation mismatch.

module busHolder (io):
Inout 10:
wire internal:

not (pull0, pull not_itio. intemal}, net_o(internal.io):
endmodule

SimError 5786:

File busHolder.v, Line 5, Module busHolder: Delays an
Strengths associated with gate instances are ignored. This may
lead to simulation mismatch.
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The following two simerrors are applicable only for VHDL source codes. Previous versions
of software used to error out for clock variable data and function return null, now these are

categorized under simerrors.

Clock variable data

This simerror is generated when a clock variable is used as data(either read or write). Here is
a testcase which clearly explains the clock variable data simerrer:

entity clock | 1s
port(inl.in2: bit:

clk : bit:

output | out bit):
end:
architecture arch of clock | is

begin
process(elk,in | in?)
begin

if (clk event and clk = °1°) then
output <= clk:

end if:

end process:
end:

SimError Message

File clockl.vhdl, Line 13: Clock variable is being used as
data.

In this case, output gets clk as data when there is a positive edge of clk. This causes a
simerror and needs necessary corrections from the designerin order to proceed further with
the compiling.

Function return null

This error is generated when the function body has no return statement. Hereis a testcase
which clearly explains the function return null simerror:

architecture if_in_fune2? of if_in_func? is
function find_max(in L,in2,1n3,m4: integer )

returminteger1s
begin

--Synopsys svnthesis_off
if(in |> in2) then
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iffin | >in3) then
iffin | > in4) then

retum inl:
else

return uh:
ond if:

else

if(in3 > m4} then
retum in3:

else
retumind:

end if:
end if:

else

if(in2 > in3 ) then
if(in2 > m4) then

retum in2:
else

retum ind:
end if:

else

if (in3 > in4) then
retumin3;

else
retum in4.

end if.
endif:

end if:

--Synopsys synthesis_on
end:

beain
max <= find_max(in1,in2,in3.1n4):

end:

The “Function return null” simerroris generated for the above testcase, since the user has
set the SYN/HASIS Ol-Ffor the function body including the return statement.

SimError Message

Processing function rtlcF_IF_INFUNC2IF_INFUNC2FINDMAX.
Probably the function cannot be compiled.

Report Files

Apart from the log fle, RTLC also generates a design report file and an area report file. The
design report file contains useful information about the design (& potential issues in the
design):
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1. potential design issues like combinational loops, clecks driving combinational logic,
gated clocks, etc.

2. latches in the design.

3. Flipflops with any set/reset.

4. Incomplete case statements (only in verilog).

5. multiple driver nets.

6. Tristate buffers inferred in the design.

7. All the primary and secondary clocks.

8. Full case/parallel case inference.

9. Details of inferred tri-states.

10. Combinational loops.

11. Details of resources shared, if any.
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A sample design reportfile is shownin figure 33 o# pase 136,
 

 
Report: Veounter
 
  

clock-name| Type Drives cmb logic| Drives I/p to F/F 

Primary
Primary  

 

BUS SLICE Clock/Enable
  

        
 

Figure 33 Sample design report

DRC-- Flip Flops:

* Net name, Part select, Clock name

+ if the flipflop has asynchronousset/reset
* Checks initializations for F/Fs without AR/AS

Example:
alwavs “, (posedge clk or negedge set)
if (Isct) data_lout=4°bl: //asynchronousactive low set.
else data_out = data_in|7:4|: //synchronous data transfer 

     
Clock/

Name Name Type AS AR Enable

data_cut [3:0] FF Y N clk
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Clock/
Name Name Type AS AR Enable

q --- FF N N clk

BRC-- Latches:

* Net name, Part select and enable

* Always check latches with internal enables

Example:
always “«, (scl or inl orin2)

casex (sel)
2°b0x: out = 0:
2° tl: data=inl +in2:—// missed cut scl == 2*b 10

ondease

Clock/

Name Name Type AS AR Enable 
data [31:9] Latch - -- internal       

DRC-- Tri-states

* Net name, Part select

Example:
inout [31:0] data:
always “@, (addr or data)
if Gvren)

core|addr| = data:
else

temp = core|addr|:
assign data = (wren) ? “bz: temp: 

        
Clock/

Name Name Type AS AR Enable

data [31:0] TRIBUF - -- -

DRC -- Clocks

* Primary, derived, gated

* Can show potential race conditions

Last Revision 25-Apr-2001 VirtuaLagic 3.5 User Guide 137

ATI Ex. 2075

IPR2023-00922

Page 137 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 138 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 138 of 394

Chapter 5
 

 

Compiler

Example:
always “a, (poscdge clkjclk2 = ~clk2:
always ‘@, (posedge clk)clk4 = ~clk4 & enable:
always “#, (clk2 or elk4ywelk = clk? & clk4:

Clock-name Type Drives combinatorial logic Drives input to FF

clk Primary N N
clk? Derived YES YES

clk4 Derived YES N

welk Gated N N

DRC -- Combinatorial Loops

* Reports all combinatorial feedback paths

* pay attention to large loops

* run with -preserve to see actual names

a vee,

 
Combinatorial Loop Warnings:

1) zp(i2)—> q z

2) rtlen] --> rtlen2 --> rtlen3

/* Loop consists of internal nets only, To determine the user nets leading to the loop, please
tun with -preserve or -debug option.*/

BRC -- CASE Inference

* Case type, whether full or parallel

* User-defined full/parallel case pragmas supported

* Use -enable case_pragmas

138 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 138 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 139 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 139 of 394

Chapter 5 Compiler 

Example:
alwavs ‘a, (a or b)
cascx (a) // ikos full_case
2bOx: zl <= {a]O].b[0]}:
bls: z2 <= fal L|.b1]}:

cndease

always ‘a, (a or b)
case (b)

2 p00: z2 <=b:
2bll.zl<=a

cndcase

Case Type Line No Parallel

CASEX

CASE 
DRC -- Multiple Drivers

* Multiple drivers always have to be resolved

+ Multiple combinational drivers

+ Combinational and sequential drivers

* Sequential drivers on the same clock edge

Example:
always ‘@, (cnd])
if (end 1} out = inl:
assign out =(ond2) 7 in2: 1b0: // Signals with multiple drivers: Name(out) Bus{--)

* Sequential drivers on different clocks/edges are supported.

DRC Summary:

* Records RTLC interpretation of design constructs

* Can directly point to design issues

* Can find and solve design problems much faster at compile time instead of having
trouble debugging in the run time.
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A sample area report file is shown in /igive 3-4 on page 140.

Report : VYoounterMODULE

 

  

Oo VYoounter (type: USER/RTL)

Instance=~Count~—Area: Comb Seqn(FFs,LTs) Macro

VMW_BUPF 9 Ip Qo Oo Oo, @) 0
M_RTLSIMMUXN_2.1 27 27p 81 Of Oo, 0) 81
M_RTLSIMINCR_12 3 36p 138 onl Oo, ©) 138
M_RTLSIMDECR_13 1 26p 5o Of Oo, 0) 50
M_RTLSIMEQ12 1 1ép 42 Of Oo, O) 42
VMW_AND2 8 8p 16 QO ¢ Oo, 0
VMW_ FD 25 25p a 200( 25, 0) 0
VMWFDC 25 25p 0 225( 25, 0) 0
VMW_FDP 1 ip a 8 1, @) 0
VMWINV 65 65p Qo Of Oo, Q) 0
VMWLUT? 41 dip 82 of Oo, 03 0
VMW_LUT3 5 Sp 15 of Oo, OQ} 0
VMW LUT4 5 5p 20 Of Oo, O) 0

TOTALS 216 2389p 444 433( 51, 0) 311

Total combinational area: 444 {macro: 311, non-macro: 133}
Total sequential area: 433 (flip-flops: 51, latches: 6}
Total (comb + seqn) area: 877

Figure 34 Sample area report

figure 33 on page 14f shows the RTL Compile Form.
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.
Virtualogic3.5@sleepy-./home/subbiah/Train:

File Edit View Tools Options  
Design Inpont «Signals Compile Triggers.Emulation

Control > Reports - Retesh =}
ATL WLE . FPGA

-Rtl: besign Analysis
Primary Options ? Allow zo ; Rtl: Area Analysis

Gomp ile RTL Log: Total
Optimize: High Incomplete Sensitivity Lists Start | _log: Compile RTL: . “Log: Compile RTL & VLE é
Debug: On Undefined Function Qutputs =

Multiple Drivers : Log RTL Messages. WLE Messages. FPGA Messages .. “8
‘and/or ‘Z’ Comparisions

Gate 5trength/Oelay Specs

Module Options Edit. Shove a Findon ho
Module Name TD TUNE G

“Heounter yy Yana

additional Options 7

Read configuration show /eubbish/Train_Labs /Vib2/vib/color. vw [S| 

Figure 35 RTL Compile form

Note: For single button compile, The user must enter the required information onall the
three (RTL, VLE, FPGA)formsand changethe option in the Control pane to Compile RIL
& LE & &PGA and then click Stare.

Primary options

The Primary Options pane specifies the optimization level and RTL sourcevisibility of the
RTL compilation process.
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Optimization level

The optimization level determines how aggressively combinatorial logic 1s optimized. The
primary goal ofthis optimization process is to minimize the gate area cost of the compiled
netlist.

+ Off: The Off optimization level switches the optimizer offaltogether. The result is
very fast compile times, but un-optimized netlists,

* Low: The Low optimization level performs very basic optimization. It results in
reasonably fast compile time, but the compiled netlist is not optimal in terms of
area

* Medium: The Medium optimization level is a goad trade-off between compile time
and optimization. It invokes the logic optimizer in a semi-aggressive mode where a
select set of optimization steps are performed, but time-consuming optimizations
are sacrificed for speed. This is the default.

* High: The High optimization level invokes the logic optimizerin an ageressive
mode where a full set of optimization steps are performed, resulting in a highly
optimized netlist. Note that invoking the compiler with a high optimization level
may result in larye compile time. However, the additional RTL options switch —-
opt_timeout_limit is provided to prevent unreasonably large compilation time.

In general, the medium optimization level does a good jcb of optimization in a reasonable
amount of time. Low optimization level is used for faster compiles when area cost ofthe
netlist is not a constraint. High optimization level is used, when compile timeis not a
constraint(compiler run in batch mode)or if there is trouble partitioning or placing the
netlist into the emulator.

RTL source debug

The debug option allows visibility into RTL-level signals and also allows RTL source level
debugging, where breakpoints can be set in the RTL source cade.

Note that it is possible to include or exclude certain modules from debugging mode. See
Module specific options on page 1-43.

Note that the debug option can be specified simultaneously with the high optimizationlevel.
Debug modetypically results in about a 5% increase in gate count.
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Simulation errors (Allow)

This section describes the areas wherethe netlist generated by RTLC-VLE maynot confirm
to exact RTL simulation behavior. It also describes the actions that RTLC-VLEtakes on

encountering such areas in the user’s RTL cade. For information on Sim errors, refer to
Simbrrors on page £27.

Viodule specific options

In addition to the Primary Options and Simulation Errors (Allow) options which applyto the
whole design “globally”, some RTL options can be set on a module specific level. The
module-specific options are:

. Debug/Don't debug,

. Allow/Disallow4-state reads

. Allow/Disallow multiple drivers

. Allow/Disallow incomplete sensitivitylists

. Allow/Disallow undefined function/task outputs
6. Allow/Disallow gatc strength/delay spees

thewebe
For example,if the entire design has to be compiled with debug information exceptfor a few
memories or IP cores, then you can turn debugging off for those modules using this pane
and tum on global debug in the Primary Options pane. Figure 36 a7 page 143 shows the
hdit Module Options window.

 [accent
Primary

Touch: ‘Yes i Debug, Default

Allow

Incomplete Sensitivity Lists: Allow i

Undefined Function Outputs: Oefault

Multigle Drivers: Default

*s’ and/or ‘2’ Comparisions: Default

Gate Strength/Delay Specs: Default

| OK Agply Dismiss Help, |

Figure 36 Edit module options window
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RELC additional options

RTLC compiler switches canbe classified into following categories:

Design input switches

Language recognition switches

Outputfile switches

Messaging control switches

Selective compilation switches

Debug and preservation switches

Optimization switches

For syntax, usage notes and examples on RTLC options, refer to R/C Ackilitional Options
on page 25! in Compiler options reference guide chapter.

RIELCtroubleshooting

|. Compilation time

If rffc-vie is seen taking an abnormallylarge time to compile a single module, use the -
opt_timeout_limit <seconds> option. The default value for this options is 10 minutes.

2. Area cost

If a single module is seen taking an abnormally large area, consider using the -opt_level 4,-
tes_share and -lut_map options. Also checkif the -debug/-preserve options have been
specified. Please report this problem to the RTLC team.

3, Incremental problems

If for any reason, rife-v/e does not recompile a modified module, use the -force_module
option and file a bug report with the RTLC team.

4. Incorrect compilation/internal errors

If there are some internal errors during compilation or if logic generation is incorrect,
consider using the following options:
 

Option Description 

-import <module_name> Disables compilation of the specified module 
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Option Description 

main <module_name> Treats the specified module as a top-level
module enabling compilation of a smaller
hierarchical partition 

Besidesthis, there are some internal options that are useful only to the RTLC team for
debugging purposes. These are given here only for completeness.

 

 

 

 

 

Option Description

-opt_level 0 Turns off combinaterial logic optimization

-no_sweep Turns off a generic netlist optimization step

-no_dre Turns off design rule checking

-dont_flatten Turns off flattening of internally generated
modules 

RTL messages

A new window comes up with all RTL compilation warning and error messages as shown in
the figure 37 on page 145

 
  Biren tained reaaa

Messages: (rone} ¥

Sort By 2. show ? Filter ?

Tre émicted | Type ‘Code File|line. Path:=+

Suppressions ?

| IDisrmiss Clear Help... |

Figure 37 RTL Compilation messages
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VLE/VSYN Compile

Target hardware pane

Emulation platform

The fnudation Platform options are F/.h-24¢-1D8and FLE-SA?, VLE-2M-IDSstands for
VLE-2Mswith internal data sampling.

Emulator boards

The funulafor Boardsoption allows the user to select from oneto six boards. This numberis
indicating the number of Array Boards in the system.

Normally, the users should indicate the number of Array Boards in the emulator regardless
of the number needed for the particular design, except when compiling the design for use in
a Afuiti-ASIC configuration. In this case, specify the number of boards required for the
design only. If this is not followed. the drawback is that the place and route is done for
unnecessary FPGAsalso.

Storage

The Storage option allows the user to specify the configuration for IDS. Select Srerage to be
/DS, or 4 card HPLA makes the event transfer occurfaster.
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PLECompileformonpage 147 shows the VLE compile form.

Ria
File Edit View Tools Options

Design Import. Signals Compile Triggers Emulation
: Control ? Reports Fefresk: 2AT VLE-FPGA

L. o Rtl: Design Analysis- Rel: Area Analysis
Tanger System - Compe ¥LE i Log: Total ,Log: Compile RTL

Log: Compile RTL & VLE &Platform: VLE-2mM—-IDS 1 board Start
Storage IDS, or 4 card HPLA

Visibility; 100% Visibility Disabled RTL Messages. VLE Messages: PRCA Messages 4
Partition File SHOW! FES ws

wah. pan
@ Save ta

Read frorn

Placement File show Files

vane. place
2 Save to

Read from

Terminal Constraint File show Files - ?

¥  Uhome/eubbiah/Train_Labe /V352/netliet /pod/cr
Additianal Options “3 

Read configuration shomersubbiah/Traan_Labesv3S2/vaS/ealon vow

Figure 38 VLE Compile form

Compiler configuration pane

100%Visibility

The /00% Fisibiity button is a toggle switch used to turn the feature on or off. The default
behavior upon starting up a newconfiguration in gv/is to enable 100%Visibility. The 100%
Visibility system automatically probes all primary inputs, clocks, and memory outputs. This
automatic probing counts against the Signals Wividowand Core Probe limitations.

The 100% Visibility is a feature that allows any design signal to be viewed in the waveform
trace. When 100°Visibility is enabled, the only signals that need to be explicitly probed are
those needed for IDS trigger expressions. A subset of the signals are automatically probed
by the compiler, and the remainder of the signals are reconstructed on demand.
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The 100%Visibility provides access to values of all design nodes during a display time
window. The duration of this display window is based on the capture depth of IDS and
corresponds roughly to the duration achievable via current probe-based visibility. The
position of this window is selected via triggering as it occurs for prabe-based visibility.

In addition to enabling 100% Visibility, it is also necessary to manually select probes and
signals windowsfor any signals which are to be used in triggers. All trigger candidates
should be manually selected in order to ensure that they are available.

The 100% Visibility feature requires the use of the emulator out-of-circuit for the post-
processing step. Refer to the page 233 for details.

The @all, @state, and @memory probes are ignored when 100% Visibility is on. However,
itis up to the user to remove anyprobes that are not neededfortriggering.It is
recommended to minimize the numberofexplicit probe requests when 100% Visibility is on
because significant [DS resources are required to make 100% Visibility work.

For information on @all, @state, and @memory, refer to page 115.

100%Visibility cable

To perform 100% Visibility extraction based on HP probing, an additional cable connection
is required. A cable is supplied with a 26-pin male connector on one side and four BNC
connectors (red, blue, green, and either white or black) on the other side. The blue BNC
connects to the HP logic analyzer trigger-out port. The black or white is connected to the HP
logic analyzer trigger-in port. The 26-pin connector connects to the bottom center of the
emulator system beard (bottom-most board). The additional cable is not needed when using
IDS.

Refer to the VLE-5M Hardware Reference Manual for complete details on this cable.

100%Visibility benctits

When 100% Visibility is enabled, the user can see the value of any node in the design using
lirsim. This is essentially equivalent to using Verilog-XL with Firsar, tracing all the logic
values,

There is still a limitation that the user can only see the time window recorded bythe IDS.
Only specify the probe points that you wish to use in triggering, beyond the primary design
inputs, which will be automatically be recorded by the [DS in support of 100% Visibility,
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100% Visibility costs

Someofthe capacity of the emulation hardware will be consumed byextra logic relative to
running with 100% Visibility turned off. The exact overhead percentage should be small;
however, with a given hardware configuration, there will be some designs that will notfit
unless 100%Visibility is turned off.

The total cost is design dependent, typically averaging between a 10% and 15% size
increase. Certainstructures can be particularly expensive and may lead to more excessive
costs. These include large storage macros implemented as gates, heavily latch-based design
styles, large numbers and/or very high fanout cross-domain or asynchronousnets,
particularly if the nets so to asynehronous preset or clear terminals.

Capacity utilization can be improved by the following:

* Modeling storage macros as memories

* Treating high fanout asynchronous inputs as synchronous

* Using the -Sv compiler option to convert asynchronous preset/clear modeling to
synchronous preset/clear modeling

« Using quasi-static annotations on the highest fanout cross-domain nets if they are
not already quasi-static

A runtime performance penalty beyond that otherwise incurred for any heavily probed
design is not expected. There is an extra delay when uploading from the IDS following a
trigger, beyond that incurred with 100% Visibility turned off. The estimated additional delay
is up to five minutes depending on the number of samples recorded by the IDS. To reduce
this time, user might want to use a faster host for the VIRSIM. Duringthis time, the
emulator must be taken out of circuit to assist with the analysis of the IDS data.

There will be an extra delay when starting lrsia?, approximately one to two minutes,
depending on design size. The user can “pipeline”this by invoking Frsém before triggering
occurs or during upload.

100%Visibility restrictions

Following are the situations when 100% Visibility may need to be deactivated:

* When the capacity costs are too high

« Whenthe user cannot accept the use requirements of an emulator out-of-circuit for
processing of the IDS data

* When some constructs in the design prevent 100% Visibility from working properly

Last Revision 25-Apr-2001 VirtuaLagic 3.5 User Guide 149

ATI Ex. 2075

IPR2023-00922

Page 149 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 150 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 150 of 394

Compiler Chapter 5 

* When using conditional capture on the IDS (refer to the section below fordetails

* Whenthe available FPGA capacity is reached

Conditional capture

100% Visibility feature does not support conditional capture. Use of conditional capture,
(Store Nostore), in triggers 1s not supported. The 100%Visibility only operates on a
contiguous time window and this window needs to include a small amountoftime priorto
the trigger in trigger at window beginning modeor a large amountoftime priorto the
trigger in trigger at window end mode. Do not use Store/Nostore in triggers for 100%
Visibility mode display.

Data from a 100% Visibility compiled signals window can be used in non-100%o Visibility
mode, and underthese circumstances the user can use conditional capture in the trigger.

Partition file pane

To save or read a partition file type in a filenameor click on the Stew/i/es button and select
a file from thelist to overwrite an existing file.

Partitioning results can be saved and used in a later run as long asthe set of design modules,
top-level [/O, and libraries do not change. To read in a previously written partition file, use
Readfrombutton.

On subsequent runs, select the Readfront button with the existing filename. The Partition
/ie information ts saved from run to run, along with the rest ofthe configuration.

Placement file pane

To save or read a placementfile, type in the filenameor click on the Show#i/es button and
select a file from the list.

The Save fo button is used to save placementresults te a file, specified in the field.
Placement is a somewhat time consuming part of compilations. Placementresults of
previous runs can be saved and used in later runs as long as the set of design modules and
libraries do not change.

On subsequent runs, select the Readfron button with an existing filename. The Placement
/ife information is saved from runto run, along with the rest of the configuration.
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Terminal constraint file pane

The ferminal Constraint Fife pane is used to indicate which design I/O signals are mapped
to which physical emulator pod-pins so that a hardware testbench can be wired to the
emulator to maintain consistency across design changes.

This file is created with @ text editor. Each line in the file has the design I/O name and the
emulator terminal name in the form Jr, where #715 a digit.

Create a file, vam.poe, that specifies the emulator terminals to which to connect the design I/
Os. The fermtinal Constraint File lets the user control the binding of design 1/Os to emulator
terminals so the design I/O pinout can be matehed on the emulator to the pinoutof the target
system.

Following 1s a fragment from a pod constraint file (# is a comment character).

# design terminal name
#emulator terminal name

clk \J100.41

a[6] 111.63

a[S]  IL1.13

a[4] 111.62

a[3] «111.12

If you do not specify a pod constraint file, one will be generated during compile, called
vanepod using arbitrary 1/O to pin assignments. The file can be edited to setup the desired
pin constraints and used in a subsequent compilation by specifying the filenamein this field.

Compiler options pane

The Compiler Options pane allows the user to specify options to the compiler. For compiler
options, refer to PLE Compiler Options on page 277 in Compiler options reference guide
chapter,
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Improved emulation performance

Lazyreset is a modeling style for asynchroncus preset/clear behavior ofstate elements that
trades offprecise timing behavior for improved emulation performance. When enabled, lazy
teset deters asynchronous preset/clear induced output changes on state elements until the
next active clock edge.

The user can selectively exemptstate elements from lazy reset which allows imprecise
modeling for most state elements while retaining the more precise modeling for the selected
set.

Save the name(s) of the module(s) te a file and invoke the -VeSr/i switch with this file's
hierarchical prompt on the commandline.

Referto -NoArfi on page 293 for additional information,

No-Flows for modeling

No-flow annotation is a command-driven mechanism for indicating to the VirtuaLogic
compiler that seme apparent combinational path within a design 1s really a false path. To
makethis indication, the user must identify a net or nets within the design that split a false
path into one or more disjointed real paths. Accomplishing this split enables compilability
or improves performance.

No-Flows to compile a design

152

Large combinational cycles or combinational cycles with multiple top-level I/Os makeit
impossible to compile. The VirtuaLogic compiler automatically handles most combinational
cycles with few exceptions. When an unhandled cycle exists in the design and the cycle is
due to a false path, the user can break into the cycle using a no-flow.

Unsupported cycles include the following:

» Cycles whose output reaches state clocks or gates

* Cyeles involving top-level bidirectional I/O

+ Cycles involving memoryelements

* Very large cycles (in excess of 100 elements)

False paths almost always result from overly conservative treatment of flow through
latches. To remove false combinational cycles, add no-flows on the output of key latches
or add no-flows on top-level I/Os. Use no-flows after the compile process has indicated
something wrong (but has not identified the source).
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No-flows to improve emulation speed

The user can break multicycle paths with no-flows to give the compiler multiple cycles in
which to evaluate multicycle logic.

Acyelic paths in the design that receive multiple cycles to propagate maylimit performance
in the VirtuaLogic, since by default, the emulator propagates data along the entire path in a
single clock cycle. In such cases, the user can annotate an arbitrary net along the path
(ideally the midpoint), using the no-flow mechanism. This lets the VirtuaLogic compiler use
two cycles for dataflow on the path. (Annotation of two nets provides for three cycles of
propagation time, etc.)

This technique is very similar to the introduction of an explicit pipelining register, however,
it occurs without netlist modifications.

figure 39 on page £53 illustrates using no-flow to break multicycle paths.

Assume the adder has two clock cycles ta compute outputs $32-S64. Marking Co31 as a no-
flaw conveys this information to the VirtuaLovic compiler. The effect is similar to what
would occur if the design contained an explicit pipeline register on net Co31. (However,this
implicit registering is not guaranteed to occur. It occurs optionally if it improves
performance.)
 

  

        

  
      
 

Figure 39 No-flows to break multicycle paths

Special no-flow semantics for bidirectional top-level /Os

If a top-level bidirectional I/O net is marked no-flow, the no-flownature only applies to
internal flow paths.
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No-flow annotations on top-level bidirecticnal [I/O nets break the flow path from outwardly
directed data to inwardlydirected data, but maintain paths between the output driver and VO
as well as IA) to inward data. Figwre -40 on page /5-f illustrates this.
 

   
 

Figure 40 No-flow bidirectional I/O net

Only paths from Dout to Din and Eout to Din are considered false paths. Dout and Eout to
IO] out and 10] in to Din are considered real paths. Enter the following:

Nel top.101

Visibility for bidirectional 1/Os with no-flows

By default, the IKOS emulation compiler models paths which go out primary bidirectional
10s and then come back into the circuit. In some cases, these are false paths. These paths
can be annotated as being false paths by using a no-flow on the bidirectional IO which has
special no-flow semantics.

Theresult of using bidirectional 10s is that the single 10 wire really has two pctentially
distinet values on each eycle, an outbound value and an inbound value. The outbound value
is the final value that the external wire will take on at the end of a clock cycle. The inbound
value is the pin value used for internal computation. The inbound value has a delay of one
cycle before reflecting any change due to a contribution from the design internals as a result
of the no-low. Contributions from outside the device show up with no delay, as do model
internal values as viewed from outside the emulation model.

Historically, the value displayed when viewing a bidirectional IO with a no-flow wasthe
outbound value, which reflects the final resolved value for the wire, accounting for current
internal and external contributions.
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VirtuaLogic 2.1 has changed the display for this wire to correspond to the inboundvalue,
where again, the inbound value correspondsto the resolved value of any current external
stimulus with the internal driven value from the prior clock cycle.

Stated differently, when viewing or tnggering on a bidirectional 1O which has had a no-flow
annotation, the data will appear with a one cycle delayrelative to the external value,
corresponding to the value which will be used for the cycle on feedback paths inside the
emulator. This is of particular note for triggers, which mayneed to be adjustedto reflect this
delay if they use expressions which combine bidirectional [O values which have received
no-flows with other 1Os which are not no-flowed.

Using No-Flows

To convey no-flow information, create a vanwui/ffile consisting of lines with the following
syntax:

nel <net_expression>
terminal <terminal_cxpression>
net-slate <net_expression>

In the above entries, #ef expression is a hierarchical netnameor regular expression
matching a collection of nets using vector, synthetic vector, or wildcard notation. The

terminal expression is a hierarchical terminal name or regular expression where:

* Thefirst components(s) of the hierarchical name match the name of one or more
instances

* The final component identifies a terminal name on the instance, for example:

a.b.c<=2:0>,QN

* Identifies the collection of nets connected te the ON terminal of instances a.b.cO,
ab.cl, and ab.c2

The wet keyword indicates that any path between the source(s) of the net and all its
destinations are false paths.

The serninal keyword, 1f applied to a terminal that drives a net, is equivalent to the net
keyword. If applied to a terminal that is a net receiver or fanout, revminaé indicates that paths
between the net’s driver and the specified fanout are false paths, but paths involving other
net fanouts are not affected. (Terminal expression must match a terminal on a user-primitive
instance only.)
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Almostall no-flow situations use #e?, there is only one specific legal use for #ef-steie. The
net-sfate can be used to break flow paths between sets of latches whose wate active regions
are mutually exclusive.

No-flow nets may insert full design clock cycle delay. To eliminate these full clock cycle
delays, use the -PZ/i option, Refer to -Pf/i on page 286 tor information.

No-Flows on Buses

If you do not expect to transmit and receive in the same cycle, then no-flow should work
even if you vet a cycle delay.

No-Flows in Combinational Loops

Placing no-flows in combinational logic loops dees not guarantee whetherthere will be a
full cycle delay or not. It depends on how the partitioner partitions that part of the logic.
However, if you do not want a cycle delay in the combinational logic loop, use the -PUi
option and place the devices in the combinational logic loop in one partition. This will
guarantee no cycle delay with the no-flewsin that lcop.

Refer to -PU/ on page 280 for additional information.

No-Flowat output of latches

Transparent latches make up combinational loops. The effect of placing a no-flow at the
output of the transparentlatch is the latch is replaced bya flip-flop. Usually, it does nat
matter, however, if it does, then use the process described in No-/ows in Combinational
Loops an page 156.

Net tie-olfs

Nettie-offs allows the user to fix the value of a particular net or terminal at a constant value
which overrides the natural value that the design produces. Overriding such a value can
often be useful for the following:

* Work around a design problem

* Disable test modes or logic

With net tie-offs, the user can achieve these ends without editing the netlist source.
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To use net tie-cffs, create a file with the following syntax:

Net <net_expression> <valuc>

Terminal <terminalexpression> <valuc>

The-valve -1s a constant Boolean value, either 0 or 1. Fer the definition of=#ef expression -
and terminal expression , refer to Ustug No-idows on page 15),

If a net or terminal expression yields multiple nets, they are all tied to the single specified
value. Ifa net is identified using the #ef keyword, or the net-sourcing terminalis specified
with the terminal keyword, all fanouts of the net receive the specified value.

If the rerminal keyword identifies a net destination or fanout, only the identified fanout
receives the specified value while all other fanouts receive the value that the design naturally
produces,

Designs with multiple asynchronous clocks

The VirtuaLogic system supports up to 14 asynchronous clocks. Designs with two or more
asynchronous clocks may require special care in compilation, depending on the interactions
between the clock domains in the design being compiled.

Script driven activities

This section describes the functionality of options for mnning the compiler with scripts.

Script driven generation of virtualized model

A virtualized model can be generated without using the VirtuaLogic graphical interface
(gues.

In addition to the graphical mechanism for invoking the VirtuaLogic compiler, there is a
script driven mechanism. The scripted mechanism usesa script that the g+/ automatically
creates. The user can repeat the process through the VirtuaLogic compiler without the need
for any user intervention.

Te generate a virtualized model for your design, type the following command:
yle <config_name> verify
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In the command line, ce#ifig rane is the name of your configuration.

If the directory wanted is the one you are currently working in, enter the following:

vie. verify

Script driven design compilation

A design can be compiled using the VirtuaLogic compiler (¥/c) script.

In addition to the 2v/, a seript to invoke the v/e can be used. This mechanism usesa script
that the #v/ automatically creates. Follow these steps:

1. From the current directory, change to the working directory from which you
originally ran the gv.

2. Type the following command to generate a configuration image for your design:
vie <config_name> compile

where <config Haine> is the name of the configuration to compile.

Script driven Place and Route

A downloadable emulation model can be produced using a script.

The textual interface is useful when a graphical terminal is not available; for example, overa
modem from heme, Following are the steps to do this:

1. From your current directory, ed to the configuration directory.

2. Type this command to generate a configuration image for your design:

vie <config_name> vtask /JirtueLogic 3.3]

where config name is the nameofthe configuration to compile.

vie commands

Thertl, verify, compile, and vtask are the three basic steps to a configuration process. The
other functions are provided for archiving a design database.
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For syntax, usage notes and examples on vlc commands, refer to vic commatids on page 318
in Compiler options reference guide chapter.

VRC

vie. browseconstants

The command we. browse comsfemts can be used to bring up vrein order to see the value of
netlist constants. This includes the values of any inherent netlist constant nets, any nets tied
to constants using the -7 Vf file-tie-off capability, and the zero values applied by default
to undriven nets in the netlist. Refer to -/Nfi ov page 290 for additional information.

incorrect net value in the circuit

SYMPTOM:

The net is always 0 when looked at and the user expects it ta toggle or the net is stuck
at 1 when the user expects a 0,

LIKELY REASONS:

* Incorrect tie-off in the tie file

Floating net

DIAGNOSIS:

Use we. browse conszantsto determine if the net is actually determined to be a
constant during compilation. Ifso, the user can trace back the source of this constant in
the value-annotated path display window to find why itis a constant,

Design removal during second dead logic elimination

SYMPTOM:

The design gets mostly removed during the second pass of dead logic elimination.

LIKELY REASONS:
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+ Floating or disconnected active low asynchronouspresetor clearin library for
some state element madel

* Floating or disconnected clock in the library fer some state element model

* Mistake in the internal clock specification leading to a dangling net at the root of
the clock tree

* Badtie-off in the clock tree

DIAGNOSIS:

Select a flip-flop that you think should not go away. Observe its clock and
asynchronouspreset/clear using vic. frowse constants,

lf the first flip-flop selected is correct, itis probably deleted becauseit feeds into flip-
flops having one of the problems above. Select another flip-flop and repeat

Running repeat configurations

Asa configuration of an entire design is completed using the GUI, all user inputs are saved
to files in text format. A configuration can be acted upon again using a batch program called
ve. If any user inputs need to be changed, the inputfiles can be madified to reflect the
changes and the entire configuration can be run througha batch file.

V probe batch-mode

Vprobeis a processto facilitate the probing process downloading the triggers, uploading the
data from the HP logic analyzer etc.. Basically anything that can be done using the GUI can
be done using batch mode. 100% visibility is not recommended using vprobeat this time.

To start the process, type vic . vprobe. This will start vprobe and mount the HP logic
analyzer(if applicable), there will be a list of commands as shown:

Starling vprobe

Commands: depth download exit lock quit unlock xwinon

Those commandsare rather self-explanatory. Depth is ta set how much data to capture while
downloading the trigger. After downloading the trigger the commandset becomes:

Commands: exit lock quit stop unleck

160 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 160 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 161 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 161 of 394

Chapter 5 Compiler 

Typical command to be used here is stop (to stop the trivger), or simply wait for the trigger
condition to occur. After the trigger condition 1s done, the commandsetis:

Commands: depth download exit lock quit run unlock upload swinon

Here the command upfoce is used to upload the waveforms. To view the waveforms, it is
strongly recommendedto use the Gf/ because there is no goad reason to do that with batch
mode. In order to get the correct syntax in vprobe, one should run it once with the gui and
view the emulate.log. Determine whichlineis the line for those commandsstated above and
use that as an example for the correct syntax.

VREN batch-mode

Yrun is a program to run the emulation process such as connecting to the emulator,
downloading the design etc. There is one serious draw-back in this modein the sense that
there is no straight-forward way to provide feedback from the emulator. This wayit is
difficult to determine when to load in a new sets of vectors. Two possible work-aroundsare
described later in this section. Here are the procedures for running scripts in vrun. Again, it
is recommended that one first performs vrun in gui and examine the emulate.log for proper
syntax.

First, rsh to the host of the emulator. Then type:
ymin -s script_file

to run vrun in batch mode. A sample script-file is as follow where comments are indicated
by is:

conncet | {to connect to emulator, usually | unless there are more than | cmulator conncet
to the host}

configure top_mod {top-level module} -probe proabe_window_0.pbw/system0 { probe-
window that you want to use, follow by /system0}

enable {cnable the pods}

set_output4 {toggle the user-bit4, in mest cases, user-bits are used as resets. Similarly, user-
bits 1, 2 and 3 can be set by set_output], set_cutput2 and set_output3. Thefirst toggle
changesit from | to 0}

sct_output4 {toggle again change it back to 1}

system /bin/sleep 60 {system command allows you to execute regular shell-script. However,
you will need to specify the entire path such as /bin/command. This command is extremely
useful in reloading the memory. Since the memory-contendfile is fixed, we will need to
changethe file by either mv or cp. This can be done bythe system command. This is one of
the workaround for the memory loading problem described earlier. We can run the design
once to get an idea as of how long it will take to finish one set of vectors. Then we use the
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sleep command to wait for the vectors to finish before going to reload the new set of
vectors }system /bin/echo “It is working" {more example about system command for
executing shell-script, you can use as many as desired}

system -timeout 60 /bin/csh filename {Thefirst part is to time-out after 60 seconds. The
timeout command 1s purely optional, the second partis very useful. One can have a separate
shell-script file to specify different commands and run it within vrun}

disable {disable the pods}

wait_for_file filename {wait fora file to be generated. One need to specify the full path of
the file. This is another useful way toe work-around memory-loading problem. Vprobe can
set up trigger condition, and upon triggering, it generates a .vre file and a vdb file. If we set
the trigger condition to be at the end ofthe current vector set, we can use wait_for_file to
wait for the generation of those files as an indication of a new set of vectors is needed}

memoryall {upload all memory, or specify explicit instance in full hierarchical format} -file
test {filename where the memory content needs to a0} -format X {X for hex,u for unsigned
decimal, d for signed decimal and b for binary}

reload {reload memorycontent}
quit {to quit out of vrun}

The vrun batch mede ts also useful when a user needs to run emulator from a remote site

with telnet. However, always make sure that the environmentis set-up properly, for one
mistake that hangs up the system will make resetting the system impossible.

Creating a new configuration database

If a design bug is discovered and a new netlist is generated, then a new configuration will be
required. The user will want to retain the current database until the new one can be tested
and verified. The user can copy the current databasefiles that contain the setup information
by completing the following steps:

1. Open the old design with gyi.

2. Select Serve as from the bottom panel of the GUL.

In the dialog box, enter a new working-dir config-name. van

Do not copy emulation bits (Button in the "out" position)

Copyauxiliary files (Button in the “in" position)

3. cd to the new working directory.
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4. Make the needed changes (copy new netlists, edit paranrs.mak, or add new probes)

5. Compile the design using the r/c command or GUI. Do a touch vany.depend to
activate the batch mode compile.

Suggestions for repeat configurations

* Keepall the netlists in a separate netlist directory along with memory files or other
data. This makes it easy to copy all the netlists between compiles.

* Always make the netlist names the same and keep track of them with date/time
stamps

* Whenevera netlist is copied, use the -p option with the copyto retain the date/time
stamp

* Always use the same config-name. Makeit the same as the TOP namein the design,
This makes it easier to write generic scripts.

* Keepalogina global RADM?file of what changes with each configuration

* If pessible, use a revision control system to control netlist versions

Configuration input files

The configuration input files are described in fable 3 on page 163.

Table 3 Configuration inputfiles

params.mak|Design input data from all forms, including netlist file names,
compiler options, hardware resources andall settings

 

  
vmw.clk Timing specification data

vimnw.imem Memory mapping data from Memory Specification form 

vmw.defines|Verilog macro define statements from Netlist Import form 

 

 

vmw.pod VO pin out, also called terminal constraints

vmw.prb Probe Groups defined in the Probe form

vmw.pwl Probe windows defined in the Analysis form 

Refer to vic commands on page 3/8 in the Compiler Chapter for complete information on
the commands.
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Runtime state read/init/force

A user state element can be read/initialized and forced in VStation.It is currently only
available from vrun andis not yet available from TAPI. To use this feature with co-model
designs, the user need to bring up the design under TAPLDEBUG mode and control vrun
explicitly from gv/.

Terminology

Read: Sample the state elements in the emulator and write them to a disk
file. This can be done in-cireuit.

Set: Force | or more state elements to specified values, nin one complete
user clock cycle to propagate fanout through VirtualWires, and then
release the lock on the state elements.

Force: Force one or more state elements to specified values and leave
them forced until explicitly released. (This is also called stick in
some circles).

The vrun force capability requires a compile using the vsyn compilation option: -force
Filename ©, where the filename looks like an x/#/ file, specifying either flop module paths or

q-net paths (wildcards are acceptable). If every design flop is made forcible (e.g. with
MODULEroot) then an overhead for force around 10 to 20%can be anticipated beyond that
already incurred for 100% visibility. This has not been fully calibrated yet. Enabling of
forcing for flops in a subsystem will result in significantly smaller overhead.

Newvrun Commands

The following table gives the new vrun commands and descriptions.

Table 4 New vrun Commands
 

Command Description 

state_ctrl -ones Sets all state elements to | 

statectrl -zeros Sets all state elements to 0 
state_ctrl -read_all filename [-format hdob||Writes values ofal] statesto file
 

state_ctrl -random seed Sets state elements to randomized values:
where seed is an integer between 0 and 31

  
 

164 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 164 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 165 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 165 of 394

Chapter 5 Compiler 

Table 4 New vrun Commands
 

Command Description  

state_ctrl -set_states filename Sets state values listed in the file, without
changing the values ofother states 

state_ctrl -set_all filename Sets all state values,
Zeros: any state elements that are omitted
from thefile, after warning the user
 

 

state_ctr] -force_states filename Forces state elements to retain the values
specified in the filename until explicitly
released

state_ctrl -force_off Release all forced state elements

  
 

« All operations that set state require that the I/Os are disabledfirst.

« All state input files use Verilog notation for vector values. (e.g. a[3:0] = 4'd7).

vrun has abilitiy to reconfigure memories with previous memory upload

vrun can save user memory contents and restore them to the previously saved user memory

 

 

contents.

Table 3 Saving and restoration of memories

Switch Description

memoryall -file dir_name saves the user memories into
the dir name directory with
one file per user memory saved
in the dir_name directory

reconfigure -use_dir restores the user memory
dir_name contents from the dir Haare

directory 

The saving and restoration of memories work on all user memories when the emulatoris out
ofcircuit.
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Ways to improve compile time

Front End Compife(vic .compile)

Workstation

There are two workstation upgradesthat will significantly impact performance:

* Faster machine - faster compile with a nearlinear relationship between speed of
machine and compile time

* Increase memcry to the point where swapping to disk is eliminated - can yield
orders of magnitude faster compile times

Software

There are two software options that can be exercised to expedite compile time:

* re-read partition and place files

* use multi ASIC compile

To re-read partition and placefiles, use -Pfi/-Pi compiler options only when minor design
changes have been made(i.c., a buffer changed to an inverter, or AND gate changed to OR
gate).

To use multi ASIC compile, compile blocks of your design in seperate vmw configuration
and bring in these blocks as ASICs in multi ASIC compile when your design can be
partitioned easily and the “blocks” portions of your design are stable.

Place and Route (vle .vtask)

Workstation or PCs

There are three ways to improve place and route times:

* use more, faster machines

* use PC farm

* increase memory on machines in #1, #2 such that swapping is eliminated orat least
significantly reduced
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VEE messages

A new window comes up with all VLE compilation warning and error messages as shown in
the Figure 4/ on page 167,

ai ieeetentrCeecise.een
Messages: (none) Hi
 

Sort By y.Show > Filter ?

Time Emitted Type code ‘File “rine : Path *
Suppressions ?

| Dismiss=Clear Help ..

Figure 41 VLE Compilation messages

FPGA Compile

The compile process generates netlists and timing constraints for all of the FPGAsin the
system, These FPGAs must be compiled into a downloadable bit stream before emulation
begins.

FPGA Compile completes the place and route ofall the FPGAs on the Array boards and the
System board. FPGAs containing a lot of logic may be quite time consuming to complete
FPGA Compile. To reduce this task, the backend FPGA software distributes the FPGA
Compile jobs to machines on the network. The user can have as many machines asthere are
chips. By placing the machines in order from most powerful to least powerful, the more
complex chips will be assigned to the more powerful machines, If a machine is known to be
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very busy, or has a high load, do not use it. The backend FPGAtask will take the time of the
longest chip if there is one machine per device. If there is less than one machineperdevice,
then at the completion of a device, the machine will start another job.

figure 42 on page 168 displays the /PGA Compile Form.

 |-—|VirtuaLogic3 .5@slee ‘home/subbiah/Trair
File Edit View Tools Options Help

Design import Signals Compile=Triggers © Emulation
. Cantral >? Reports Refresh ?

ATL WLE FPGA . . .ERC: Design Analysis
IRE]; Area Analysis

Lee a . -Log: Total
boardO:cO Complete : Log: Compile ATL
board0:cl_ Complete Start tLog: Compile RTL & ¥LE éboardO:c2 Comoplete
board0:c3 Complete 2
hoardO:c4 Complete - LagboardO:cS Complete
boardO:c6 Complete
board0:c7 Complete
board0:u100 Complete
boardO:u101) Cernplete
hoard0:u102 Complete
board0:u103 Complete
boardO:u104 Complete
board0:u105 Complete
board0:u106 Complete
board0:u107 Complete
boardO:u110 Cornpleate
hoard0:u111 Complete
boardO:u112 Complete
board0:u113 Complete
boarddsu114 Ceornplete

  Tasks Find. Sort: 2.0 Compile FPGA —

RTL Messages .. WLE Messages... FRCA Messages .. ?

Machines HOSTS. Import... Nice=19 : !

farml0.akos. compe
farmll.ikos com/pe
farml2. ikos. compo
facnl?. ikes. compo
farml4. ikos. compe
farm. ikos. compe

[F=2 configuration fhome/subbisah/Tesin_Labe/¥I52/v¥35/color. vw Qe |

Figure 42 FPGA Compile form

Vachines

The Machines pane is used to specify a list of Solaris workstations and PC hosts on which
FPGA Compile jabs can be queued.

A single Place and Route(PAR)job typically takes 20 minutes and oneofthese is required
for each FPGA. There are 64 FPGAsper VirtuaLogic emulation board, in addition to the
FPGAs dedicated to probe logic. This can result in about 400 PAR jobs in a full compilation
for a six board system.
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It is advantageous to use as many machines as are available. The FPGA compilation
software distributes the FPGA Compile jabs to machines on the network. The machine
namesare specified in the Adachiie List pane, one machine name perline.

Refer to 4// known hosis on page 170 for information on how to obtain a list of machine
names on the network. Note that routers, file servers, and non-Solaris hosts will all be listed.

It is the users responsibility to choose the correct machine names from thelist.

The Afachines pane is read when a PARrunis started or reread with the -rew/ist command.
The user can change this machinelist while the PAR jobs are running. Whenthe editing is
completed, select the Resef Host List button. The Solaris machines must be able to see the
SEMW HOMFarea where the VirtuaLogic software is installed, and it must support the ss
facility.

The PCs must be configured with the RSH daemon. After this has been completed, the
Xilinx and VirtuaLogic software can be downloaded from Solaris as follows:

$VMW_HOME/pc_sctup.csh pchest] pchast2 pehost3 ...

Refer to page 371 for information on how to obtain and install the RSH software.

Thelist of known hosts is updated every few minutes, along with the load averages for
UNIX machines, to help the user in selecting, unloaded machines.

Remote machine resuurces

To determine the resources available on remote UNIX machines, rlogin into the machine
and check it for the following resources:

* memory

dmesg | grep mem

* CPU type/class

dmesg | grep cpu
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* Each machine must have a minimum of 50 MB tmp spaceto be able to run an
FPGAjob. To check the tmp space,

df Amp

Note that the Xilinx tools used for FPGA Compile do not support SunOS. To successfully
complete an FPGA Compile, the remote machine must be able to cd to the software location
and the confie-name.vinwlocation. Make sure these disks are mounted and accessible from
every remote machine.

Is -] “which ppr*

Is -] full-hicrarchical-path-name/config-name.vmw

When logging into a remote machine, if it asks for a password, then the FPGA Compile
software will not be able to run on this machine. To resolve this, a file can be added in the

users home directory called fests. Place the machine host nates that are going to be used
for the FPGA Compile in the .r#osis file. This will allow these machines to be logged into
without requesting the user’s password.

ALL known hosts

170

The Aff Knows Hosis pane shows the available hosts on the network. It can be used to drag
and drop machine namesinto the Adachine List which are the machines used to run PAR
yobs.

evi determines the available hosts through one ofthe following three methods:

rup

This method is preferred. It gives only the UNIX hasts that accept the rp protocal
and updates the host list and the load averages once every two and a half minutes.

It requires that the system administrator enables the rsfa#/ daemon whichjs very
common.

This method typically works: however, it is slow and it takes resources since it does
a network broadcast to get hosts to send their load average information.

ypcat hosts

This method worksin the yellow pages environment.It offers no dynamic update
and no load average information. It does not distinguish between UNIX and non-
UNIX hosts.
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cat /ete/hosts

This method is the last resort option if the yellow pages method does not work.

The PC hosts listed from SHAH HOMEenv pe hostsmach are included. This file is
updated when a new PC host is configured using the following script:

$VMW_HOME/bin/pe_sctup.csh

Note that when dragged and dropped into the Afachizie List, the PC machines will have the
pe appended.

Niceness

The Niceressslider controls the priority of the parallel PAR jobs that are spawned on UNIX
machines across the network as specified in the Afachine List.

The default priority is 19 which is the lowest (nicest) priority. The slider adjusts the pricrity
of all new PAR tasks that are spawned from the configuration even if the FPGA Compile nin
has already been started. It does not change the pricrity of individual PAR jobs that are
already in process.

The highest priority available is 0 which is what normal user jobs run at. If possible, do not
tun jobs in this highest priority mode.

The user cannotset the priority higher than 0 without being a super-user.

A single PAR job run at 19 should not be noticeable to a workstation user unless the
physical memoryon the workstation is very tight. The PAR jobs generally take less than 32
MB on a UNIX and 75 MB ona PC.

FPGA compile tasks

The #PGA Compile fasks pane lists all the Xilinx PAR tasks which must be completed
before emulation can begin, They correspond to the FPGAsin the emulator box,

Each task goes through the following four phases:

* Prepping

* Ready

* Running
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* Completed

The repping occurs on the machine from which the user started the PAR run andis
typically an I/O intensive task. To avoid overly stressing thefile server, only one Preppirg is
Tun at a time.

The Awaiting occurs on the machines given in the Machine List. They are run in parallel.

evi back-annotates onto the list a task’s phase and the machineit is running on.

More information can be obtained about a task by double-clicking it or selecting it and
pressing <refwru>. This will showalist ofall the files related to the task and thefile size in
kilebytes. Double-clicking on a file will bring it up in a text editor.

Thefiles are summarized as follows:

*log log files for the Xilinx tools; look at these if there are errors

*bit raw bits for the emulator download (binary)

*map Xilinx data file (ascii)

®xf Xilinx data file (ascii)

*did Compressed bit files for the emulator (binary)

Reset host list

Use this button after editing the Avachine List pane. The Afachine List can be edited while a
PARjob is running. Press the Reset Host Lisf button to reload the Afachine List after editing.

Stopping FPGA compile during compilation

Either of the following will stop FPGA Compile during a compilation:

* Select the /aferrupy button

* Type <control-c> (or equivalent break) in the FPGA Compile log pane

Either of these methods will allow the FPGA Compile run to shutdown gracefully, including
the proper termination of any active processes on remote machines. In contrast, performing
a kill -9 targeting the viesk process can leave remote processes running and therefore,
should be avoided.
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Run FPGA compilation from the command line

Do the following to run a FPGA compilation from the command line:

|. ed to the configuration (nv) directory

2. Enter vic. vtask

Torun FPGA compilation from a script, you must redirect the input and output ofthe
program. The syntax is as follows:

vic. viask = /dev/null >& pprs.log

ask management

The FPGA compile task manager, viasé, is an interactive program and can be controlled
from the #PGA Compile Log pane or from the commandline if you are running from a
UNIX shell.

vlask commands

For syntax and usage notes on vtask commands, refer to Wask commancdson page 321 in
Compiler options reference guide chapter.

Ifung jobs

The FPGA compile task manager, viesé, 18 an interactive program. Entering the states
command on the command line will report what jobs are running on each machine. Da the
following to determine if jobs are hung:

1. Use the serfs command from vfesk to determine which machinesarestil] running

2. Login to the machines still running. Use fop or ps to determinetf the job is getting
CPU cycles. Following are reasons whya job is not getting CPU cycles:
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~ Other jobs on the machine have priority. By default, the jobs are mun at vice /9If
the last job(s) are on the busiest machines in the company, interactively remove
the machines at the wfasé commandline or kill wersé& (contrel-C, not kill -9).
Edit the suichlistmach file to place the least loaded machinesfirst on the list
and then restart PARs.

- A network or disk problem. The job may be slow because the network is slow.
The user should ce/ to the directory containing the FPGA data (e.g., board0)
and do a és -/#r on the data for that FPGA.If the log file has been written
recently, the best solution may beto just wait.

If the job is getting no cycles and the log file has not been written within the last hour, get
the offending machines out of the Machine List and try to reboot the machines.

ytask command

SYNTAX:

vlask.sh <number of Artay boards> |options|

OPTIONS:

-fC This continues compiling FPGAs even if there is an
error in one of them. The default is to abort.

-newlist <n> This rereads the machinelist every <n> seconds so that
a global resource manager (e.g., LSF) can control the
host resources used by wash.

USAGE NOTES:

The svesk.sff command has many other options which are not listed because they are
set automatically from the v/escript. The above two options are the only options that
the user should change.

FPGA messages

A new window comes up with all RTL compilation warning and error messages as shownin
the Migure 43 on page 175.
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[emma resteceric
Messages: (none) : : [>|

Sort By 2 Show >? Filter ?

Time Emitted "Type Cede +

Suppressions ?

Dismiss! Clear Help ...!
 

Figure 43 FPGA Compilation messages

Control

The Compile Control pane of the Compilation tabcard is used to start or interrupt a
compilation run.

There are three main stages of compilation: RTL, VLE, and FPGA.In addition to the
compiler options two more optiona are there with the standard compile: Generate VSM, and
Incremental compilation. The first of these modes generates a ‘Virtual Simulation Medel’,
which can be used to verify the VirtualWires emulated behavior against a simulation test
bench. The Incremental compile mode can be used to quickly recompile a design if, and
only if, the only changeto the inputsis to the list of Signals probed.

A number of the compile stages can be selected to run compilation automaticallyin
sequence. The supported sequencesare:

. Compile RTL

, Compile RTL & Generate VSM

. Compile RTL & VLE
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. Compile RTL & VLE & FPGA

. Compile VLE

. Compile VLE & FPGA

. Compile FPGA

. Generate VSM

. Incremental VLE

. Incremental VLE & FPGA

Note that sequences that invalve the FPGAstage are actually overlapped with the preceding
VLE stage; the FPGAstage1s started as soon as the VirtualWires model contentfor the first
FPGAis known.

The RTL compilation options do not show up in this list if the Netlist Type 1s not set to
‘Verilog RTL’,

These compile options also include options for data deletion such as
* Clean RTL & VLE & FPGA

. Clean VLE & FPGA

> Clean FPGA

Clean

When selected, it pops up a new window asking for data to delete as shownin the /fgwre 44
on page 176, Use this when a prior run terminated abnormally and you wantto start a fresh
run.

 (as Nehr)eee
e Clean RTL & VLE & FPGA data?| Confirm Cancel Hela |

Figure 44 RTL & VLE & FPGAdatadeletion

 

cel eK*85-1+l 

 
Clean VLE & FPGA data?  

 
 

Helo 
Confirm Cancel

Figure 45 VLE & FPGAdata deletion
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Clean FPCA datar

| Confirm Cancel Help

Figure 46 FPGA data deletion

Reports

This pane has useful information that includes the names of report files and log files that
were creted during the compilation process. Report files such as design report file, area
reportfile and log files such as vmw.log,rt].log, compile.log and vtask.log arelisted in this
pane.

Generate VSM

The Generate FSAf button is used to initiate model generation. It generates a Verilog netlist
of the retimed (virtualized) design to verify 1/0 timing, memory specification, and to
generate vectors for the hardware functionaltest.

Refer to Generating a VSM on page 178 for additional information.

Virtualized Simulation Model

TheVirtualized Simulation Mode] (VSM) is a Verilog model of the design that incorporates
the results of the timing resynthesis process based on the netlist, memory specification, and
timing specification provided as inputs.

Using this model creates an easy to debug environmentfor quickly resolving any emulation
compilation problems so that the user can focus on the debug of real problemsin-circuit.
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VSAE limitations

The VSMis not an exact representation of what 1s implemented in the emulator, but it
reflects the partial timing resynthesis process that occurs with reduced vefock. Because a
VSM is a cycle-based model, the testbench that goes with this model cannot be dependent
on any clock period delays or special timing.

As with any testbench,if the testbench does not exercise a particular function,it is not
verified. Use testbenches with the elements being tested. For example, use a testbench that
exercises all of the internal memory modulesto verify designs with lots of internal
memories modeled for the emulator. If custom libraries have been created manually or
developed without the use of direct mapping tools, run a more extensive verification.

VSMcan also be generated during compilation with the -vsr compile switch option.

Preserving design hierarchy

The VSMhasits own hierarchy, independentof the input design hierarchy. If the testbench
exercising the design contains out of scope references for stimulus or monitoring the design,
the user can choose to preserve the hierarchy ofthe original design. On the command line of
the Compifer form, insert the following command:

-~hn

If this is done before generating the VSM, the resulting model retains user names and
hierarchy information helpful in debug. The resulting netlist is significantly larger and will
take longer to simulate, but may be easier to debug.

Gencrating a VSM

To generate a VSM,click Gen Mirtuatized Mode? on the Ferification form. This invokes the
VirtuaLogic compiler with the arguments necessary to generate the VSM. The compiler will
parse the design inputs, and generate two Verilog files in the configuration directory. These
are the VSMs named <design wane> verify and the vector shell, named vector sAe//v.

Simulating a VSM

figure 47 on page 179 shows the process flow for verifying a VSM. Each testbench is
unique and can require different solutions, but the process flow provides a general guideline
for mest environments.
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 Gate-level chip Run Chi: P

netist(s)and with Testbench —<_— Testbench

Modify Testbench

’
Run Chip

with Modified Testbench

Run VSM
with Modified Testbench |“*—\, Generate VSM

Figure 47 VSM verification process steps

 

 

     
 

Step b: Simulate the input netlist

Use any simulator that supports Verilog HDL to verify the VSM.

Before running the testbench on the VSM,run the testbench on the original netlist. Make
sure that the design is the same version as that of the netlist synthesized for emulation.
Matching the versions does the following:

* Provides the baseline for verification

* Eliminates tracing problems relatedto different sources

* Verifies that the simulation environmentis setup properly

Step 2: Prepare the testbench

The VSM is designed to be simulated using your original testbench, There are two
categories oftestbench behavior which may require testbench modification or abandoning
the testbench for a vector based methodolovyas follows:

* Timing Checks: The VSM is accurate only to user clock edges. If the testbench
checksfor outputs, or generates inputs at specific times, instead ofat clock edges,
these times will probably need to be madified.
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* Cross Scope References: The VSMhasa different hierarchy than the original
design. While most of the hierarchy can be preserved, some crass scope references
such as thase to memories will still fail. These references will need to be modified
or commented out.

Step 3: Resimulate the modified ‘Festbench

If any changes are madeto the testbench, rerun the original gate-level simulation to be
certain that the changes do not cause unexpected behavior.

Step 4: Simulate the VS¥E

To run the simulation with the VSM, make the following changes to the way you invoke
Verilog:

* Removethe original netlist and libraries from thelist of input files

* Add the pathtothe VSM, design verify, and the technology mappinglibrary,
if one is used

* Add the following IKOS primitive libraries:

-v SYMW_HOME/libAmw_reference.v

-v SVMW_HOME/libAmw_synthprim.v

* Add any IKOS specific definitions,ifneeded

Resolving simulation scenarios

Following are several commonsituations that might require diagnosis and resolution when a
VSMis simulated:

Initializing the design

If the memory contents are defined in the Afemory Specification form, the VSMcontains
readmen? statements. The readmemstatements load the memory with the contentsofthe file
defined in the Afermmery Specification form. Hierarchical path names have changed and the
memories have been remodeled; therefore, any reacien? statements in the testbench that
load memories in the design will fail. These should be commented out or disabled with an
ifdefstatement.
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The PACH IMI? SZA fF variable initializes the contents of the memory and flip-flops to
zero at the beginning of the testhench to prevent unknown output data if the memory read
occurs before the memory write. This variable can resolve initialization problems; however,
do not use it unnecessarily. Using FAWW INIT STATE for the VSMcreates a false
initialization implemented in the VSM that cannot be duplicated in the emulator. If you need
FMW INIT STAT?to make the testbench pass, the same testbench is not useful for
hardware functional testing which applies vectors to the emulator I/O pins to verify that the
actual implementation in the emulator is functional.

Timescale issues

By default, the VSM does not specify a timescale. If the simulation testbench uses timescale
directives, apply the same timescale to the VSM bydoing the following:

* Place the timescale directive in a file named vw. tmesca/e in the simulation

directory

* Define the Verilog vanable FAW USiR JIMESCALE which includesthisfile at
the start of the virtualized model definition

Input timing issues

The timing specification defines when changes on emulator inputs can occur. The VSM
watches for inputs that change outside of this region and produces warning messages when
this occurs. These warning messages take the following form:

Design i/o <ioname>: unexpected transition scen at time <time>

The duration of the window in which input changes can occur is dependent on your design
and the timescale setting specified in the testhench.

The window in which changes can occur on a particular signal starts whenever a clock edge
mentioned for the signal in the timing specification occurs and endsafter the expiration of a
period controlled by the Verilog variable FAZW INPUT SETUP whose default setting is
100 time units. Therefore, by default, input signals can change during a window that is 100
Verilog time units in length (that is, equivalent in length te #100) andstarts at each clock
edge to which the input is timed.

If this default value is inconsistent with your testbench and timescale, you can overrideit.
Provide a new value to the variable FAW INPUT? SETUPusing the following command:

+define+VMW_INPUT_SETUP=<val>
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The <va/> is a numeric value.

Otherwise, the edge that causes input changes from the timing specification can be omitted.
To fix this, modify the timing specification.

Clock ordering and period issues

The timing specification defines an ordering for all clock edges within a clock domain. The
VSMwatchesthe order ofclock edges in a domain and produces warning messagesif this is
inconsistent with the timing spectfication.

The VSMalso requires some amount of elapsed Verilog simulation time to process internal
changes that occur as a result of each clock edge. This timeis equal to the value of
FMW INPUT SETUPplus a small design-dependent component.

On the first occurrence of either condition, the VSM produces a warning as follows:
Warming: Unexpeeted clock edge <clockname |-direction|> scen at time <time]>. The
VirtuaLogic Verification simulation model will not be svachronized with vour simulation
cnvironment until the first clock edge <clockname> listed in the gvl timing specification
for this domain <domainname> has occurred. to maintain svnchronization, a minimum
separation between non-coincident clock edges is required, You mayneed to modify vour
simulation cnvironment’s behavior to avoid simulation mismatches duc to delayed
svuchronization or clock overmun,

Additional occurrences produce the following warnings:

Unexpected clock cdgc <clockname |-direction!> scen at time <timel>.

Preceding clock edge was <clockname?-direction2> at time <time2>.

Warnings due to clock ordering probably reflect an error in the timing specification. To fix
this type of problem, adjust the timing specification to reflect the actual clock edge ordering.

If clock edges are occurring too rapidly in succession, change the testbench and/or timescale
granularity to provide more simulation time between consecutive clock edges.

Vector capture

In some cases, the testbench is too complicated to run or takes excessive simulation time to
use. In these cases, the user can capture the input and output vectors that the testbench
applies and evaluates from the design. The user can then apply these vectors to the VSMfor
a simplified testbench environment.
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The advantage of using vectors is that this technique eliminates the complexity of the
testbench. The technique is often used where the testbench is proprietary. The disadvantage
is that the testbench often provides useful debug information and automated verification of
the model that 1s no longer available.

Toimplement this option, add the <werking dir>/<confiz name>.vinw/<vectar shell>.yfile
to the list of files in the testbench. The vector se//.vfile is instantiated between the chip in
the testbench and simplycollects the 1/O of the chip as it passes through this black.

The model in vecfor sfe/fv has the name> desivi-name -scemple so the testbench must be
changed whereit instantiates the design to instantiate) desige-nanme -saneple instead.

This model, in turn, instantiates|design-name -

The resulting vectors are in a file called <working dir>/<config nante>. vai!
<design name>scample.vec which becomes part of the new testbench.

Following are the steps to run them with the VSM:

1. Run Verilog with the VSMfiles, <design name> verifi.y, and the libraries
mentioned in Siep 4: Sinnilate the VSM on page 180.

2. Use define statements to put the testbench in vector read mode instead of vector
write mode:

+define + VMW_READ_VECTORS
t+define + VMW_VECTOR_LENGTH=<vector length>

This simply applies the vectors and collects the outputs.

Fxvample

In this example, first Verilog ts run with the chip (comprising fop.v, chip.v, ment rtf), the
testbench, and the <vecfor she/l>.v file. The testbench has been modified to call the

<vecior shelf .v instance. So the testbench now calls /OPsample instead of FOP.

verilog -v /hq/support/reicase/VirtuaLogicv2.0/ib/vnnw_reference.v \
-v /hq/support/release/VirtuaLogicv2.0/libAimy_synthprim.y4
testbenchs.irp ./TOPsmeAcctorshelly top.y chip... memribs

The result of this simulation run is a file called 7OP semple.vee which has 141 lines. The
Verilog is run again, without the chip model, the <vecéor sfe/f>.vfile, or the testbench. The
PMB READ VECTORS mode must be enabled, and the numberof vectors te run must be

defined. These define statements apply the vectors to the VSM.
verilog -v /hq/support/release/VirtuaLogic_v2.0/lib/Aniw_reference.v|
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-v/bq/support/release/VirtuaLogicv2.0/libAmw_synthpim.y \
tdefine+VMW_READVECTORS +tdefinetV¥MW_VECTOR_LENGTH=141 4
_Ascevmw/TOP_verifiv

The vectors in /OP samyple.vec are cycle-by-cycle and contain the clocks. No timing
information is imbedded in the vectors. The expected output results are captured from
running the testbench on the chip model, so even if the testbench fails, the vectors reflect
how the chip responded to the input stimulus. The emulation model built from the same
netlist should have the same response to the input stimulus.

VSAE summary

To simulate the VSM, run a simulation in which you makethe following changes to your
simulation arguments:

|. Remove all Verilog source files defining the root module and its contents.

2. Addin the new Verilog source file <confre cir>/<roam verify.

3. Add in the following arguments to search the required VM'Wlibraries:

-~v SVMW_HOME/lib/vmw_reference.+

-~SVMW_HOME/lib/Amw_synthprinuy

4. After modifying your simulation arguments, perform a simulation.

lncremental probe compile

The /acremental Probe Compile button is used to run the compiler using the existing
database with only the probes modified.

FPGA compile

The #PCrA Clonpile allows the user to instruct the compiler to start FPGA placement and
routing as soon as the data for a smgle FPGA 1s ready (Anfo-state faiabled) or wait for the
manual input from the user (Aito-start disabled), As a result, the FPGA placement and
routing can begin well before the compiler has completed which significantly reduces the
time required to cycle a design.

Note that the FPGA placementand routing requires that a machinelist has been prepared. If
the compiler is run with the Aife-start /ara@hfedfeature, and the FPGA machinelist is empty,
then the FPGA scheduling program (vvesé)} will wait indefinitely until the host list is reset.
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When using the w/eseript, specify the target conmpife viask. This will cause compilation and
FPGA compilation to occur in overlapped fashion. The compile and then week ve targets
have their former behavior, resulting in nonoverlapped compilation of front-end and FPGAs,
respectively.

Start compile

The Start Compre button is used for the design compilation process. While compiling, this
button becomes the /iterripi button.

Interrupt

The /aferrupt button becomes activated when the Compéle is running. Click on the button to
interrupt the running of the Compile.

LOGpane

The Log pane shows the log of the RTL, VLE and FPGA compiler run. It is intended for
informational purposes only. If desired, the user can cut and paste from it to other X
windows.

If the windowis scrolling too fast to read, use the *awse button. This does not stop
compilation; it buffers the compiler output until you are ready to read it again. Use the
Resume button to continue. The Pause button is relabeled Resume when it is selected.

A logfile is automatically updated. Selecting the Sfow Log button will invoke a text window
with a log of the last completed run, The min in progress is logged to a temporaryfile and
renamed when completed.
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Multi Module Compile
(MMC1)
 

Overview

This phase of Multi-Module Compile adds an automatic multiple box compilation
capability. This enables taking a single large module and allowing pre-specified sub-pieces
of the module to be separately and independently compiled and recompiled, onto two to four
YLE-5Mor VLE-2M-IDS Emulators,

MMC1 release supports MMC across multiple boxes as follows:

* Supports multi-box

* Provides automatic compilation of designs requiring 2 to 4 emulators

+ Allows you to determine the communication requirements

* Requires users to manuallypartition the design into the emulators

* Allocates and coordinates the dataflow between boxes such that you can use cross-
wires more than once per cycle as needed

* Allocates, coordinates, and multiplexes the dataflow between boxes

* Allows compiling modules that should work but it does not debug

* Incremental compiling of individual emulator sub-modules

* Visibility is stil] available at the box level only

This chapter describes the high level concepts of MMC1 andits specific uses. The
fundamental concept of MMC1 is to capture the conditions on the interface between sub-
modules. You must compile these conditions if they change for a sub-module and that
change propagates across the interface to other sub-modules. You can recompile a sub-
module without impacting other sub-modules if interface conditions are not changed. The
sub-module boundary conditions are saved in a sub-module without impacting other sub-
modules’ databases, that are read and updated every time you compile a portion ofthe
design.
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IKOS’ Virtual Wires technclogy has been extended to work across cables between boxes to
accommodateall of the I/Os in the interfaces between sub-modules. [IKOS’ Virtual Wires

technology allows signal multiplexing onto physical wires with automatic scheduling and
routing of the wires. This increases the signal connectivity capacity of a VLE box by a
factor of 50 and allows for simple file-driven compilation.

MMC1 requires VirtuaLogic software version 3.3.5 or greater.

NOTE

MMC1 is not supported with TIP. 

When MMCis used with the RTL compiler, an ASCTI file is generated containing the list of
all the RTL modules that were successfully compiled by the RTLC-driver. This file is used
by the VSYN compiler for subsequentsteps in the compilation. The mapping between the
RTL modules and the multi-medule units used by VSYNis kept and updated by VSYN.

User input

MMCrequires two major additional input files, vam.resources and varw.changes plus one
clock file medification, vane.cik.

The varw. resourcesfile allows the user to specify the multi-box hardware setup including the
cables that connect the boxes. It also allows the user to specify which sub-modules map to
which pieces of hardware. For details of this file, refer to the raw. resourcesfile on page 198.

You must specify the targeted modules in the venv.changes file to drive the incremental
compile mode. Refer to the vonv. changesfile on page 200 for details of this file.

You must expand the clock file, varw.cfk to include any clocks that exist at the sub-medule
boundaries.

The clock boundaries need to be added as internal clocks. This can be donein the Timing
Specification tab in gv/, You must distribute all top-level external clocks to all sub-madules.
The root ofthe clock tree in each sub-module MUSTbesuch an internal clock, except for
the top level sub-module which has a primary [I/O source forits clock.

Example:

top.clock- top level primary I/O clock signal

top.submod.clock- connected to top.clock
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For two boxes, the clock file will look like the following:

Clock clock External 0

Clock top.submed.clock Internal 1

Refer to Design Impart chapter for more information on the clock file (vmw.elk).

File structure

Since MMC involves multiple boxes, the compile process creates new configuration
subdirectories underneath the original design configuration. These configuration directories
are called mod. vanw, modi vanv, etc. Each one corresponds to a box, where sedis the first
sub-module specified in the vamwresources file, #iod/ is the second, etc. This is where each
of the output files and output directories will be created during their respective single box
compiles.

Because the configuration directory is being duplicated for each sub-module, you must use
the following filenames: ventclk, vanefil, vanvimem, vanepod, vanpwi, vanw.gsf,
vaw.de,*pwe fall probe windows must end in paw), *pbw vaneprh,

CAUTION

Do net renamethe *4cch files or the mod*. vane directories.
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Overview of MMC phases and flows

Manual box partitioning

Before using MMCforthe first time, you mustsplit the design up into 2 to 4 pieces that will
be in the different emulators. Although, this partitioning is completely manual,it is
validated by the compiler. There are some restrictions on the types ofsignals that can go
between boxes and also on how the design can be partitioned. Please refer to the A/C
restrictions on page 201. After the design 1s partitioned, the varw.resonrcesfile created to
match the partition, the verw.c/k file modified to include the sub-module interface clock
signals, the automated compile process can then be initiated.

MIMIC phases

There are four phases in the MMCprocess: Top Level Analysis (TLA), Local Analysts
(LA), Global Resource Allocation (GRA) and Local Compile (LC). These phases are
briefly described below to aid the user in understanding any messages, errors or warnings
that they might encounter.

Top level analysis

TLA has the responsibility for discovering the connectivity betweenall of the specified sub-
modules. sub-modules are specified in an input file called the vanuresourcesfile. The top
level of the design is required to be a sub-module.

 

NOTE

Sub-modules can be any of the modulesthat exist in the design
hierarchy. sub-modules, in relation to each cther, currently can only

be in a one deep hierarchy with the top level sub-madule. 

TLA produces boundary condition database files (bcd).

At the end of this phase, an interbox I/O report (vwanw. foe) is produced.
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Local analysis

LA analyzes an individual sub-medule to determine the boundary I/O behavior. First it does
the topological transformation to isolate the specified sub-module from the rest ofthe
design. Then it does a clock domain analysis and a transition and sample analysis for the
whole sub-module. Finally the boundary condition database is updated with the I/O
behavior.

Global resource allocation

GRA mapsthe design onte the hardware. The hardware description comes from the
vanw.resourcesfile, which includes a description of each of the emulator boxes and what
cables are attached to them. GRAallocates and schedules the design I/Os across the cables,
and updates the boundary condition database.

Local compile

LC is a slightly modified version of the normal compiler. LC has been modified to support a
new type of primary I/Os that are specified by the boundary condition database and also
supports a new type of I/O device that can communicate across a cable te another emulator.
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VIMCflows

There are two MMC flows: Initial Compile and Incremental Compile. Theinitial compile
flow is used when the design is first compiled, or when the whole design needs to be
recompiled, The incremental compile flow is used when only part of the design has been
changed and the design has already been compiled at least once.

Each ofthe flows controls the order of execution of the MMCphases. Theinitial compile
phase execution order is as follows:

lL. TLA

2. LAon all sub-modules

3. GRA

4. LC onal! sub-modules

5. Run Field-Programmable Gate Array (FPGA) compiles

The incremental compile phase execution orderis as follows:

1. TLA

2. LA on all sub-modules

3. GRA

4. Decision point:

- If manual mode, report a warning and exit if any other modules besides those
specified in the vwaiw.chevesfile need recompiling

- If auto mode, or no changes have propagated, continue to LC

5. LC onall user-specified sub-modules and any unspecified sub-module onto which
changes are propagated

6. Run FPGA compiles as necessary
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If FPGAshave not been compiled, the user must type the following command from each
sub-meodule’s directory (Hiodx. van):

vle.vtask

This will compile all FPGAs in the sub-module configuration directories.

Refer to page 158for Script Driven Place and Route and page 173 for vtask Commandsfor
the complete vtask command description.

Howto invoke the MMC compiler

The MMC compiler is currently not supported by the Graphical User Interface (GUD and
therefore needs to be invoked directly from the commandline. To invoke the compiler from
the configuration directory, execute the following:

$VMW_HOME/bin‘le . <mmetarget>
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VIMIC tareet commands

Initial compile

The following table lists the MMC Target commands usedforthe first compile:
Table 6 MMC target commands(initial compile)
 

command

minc_clean_all

Description

This command deletes all generated files and
subdirectories.
 

mmc_clean

mme_subdirs

This command cleansall generated files while
preserving the configurations created by the
mmc_subdirs target. This is very useful if you want
to preserve sub-module specific compiler settings or
probe input files

This command causes the generation of the
configuration subdirectories. 

nime_compilc_all This command is used when compiling the design for
the first time or recompiling the full design. This does
not execute any of the FPGA compiles. 

mme_cv_all

  
194

This command deletes all senerated files and
subdirectories. The FPGA compiles are executed after
the MMC VSYN compile is done.
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Incremental compile

The user can run a manual or automatic mode ofincremental compiling aslisted in the
following table:

Table 7 MMC target commands (incremental compile)
 

Command Description

mme_compile_manual This command constrains or restricts the recompiling
to onlythe specified medules in the vanw.changesfile.
If a change propagates, then the compile will exit.
This command does not execute any of the FPGA
compiles. 

mme_compileauto This commandjust automatically recompiles
everything that is necessary. This command does not
execute any of the FPGA compiles.

mme_ev_manual This command constrainsor restricts the recompiling
to only the specified modules in the vanv. changesfile.
lf a change propagates, then the compile will exit.
The FPGA compiles are executed after the MMC
VSYN compile is done. 

mmec_cv_auto This commandjust automatically recompiles
everything that is necessary. The FPGA compiles are
executed after the MMC VSYN compile is done.

   
 

NOTE

The mme_compile_manual command should only be used when
trying to restrict what gets recompiled (i.e. to avoid the long Place

And Route (PAR} process).
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Procedure for compiling mixed architecture multi-box
configuration

If VLE-5M and VLE-2M-IDSboxes are used together in an MMC configuration, you must
perform the following procedure:

1. Use mme_subdirs mmc target command to generate subdirectories

2. In each of the module subdirectories (aed. vanw), modify the PLATFORMline of
the paranrs.mak file to reflect the mixed configuration

For VLE-5M, PLATFORM= PPand fer VLE-2M-IDS, PLATFORM= PDLad

4 Use mmecvall mmc target command to compile all the way to bits
 

CAUTION

Do Not Use GVL to compile VLE-2M-IDS configurations, 

Newvsyvparameters used by the mme driver
(for the advanced user)

The MMCtarget commands automatically generate these newparameters, therefore most
users will not need to perform them directly. They are documented here to facilitate using
any scripts or other advanced user applications.

The following arguments are required for all of the different MMC phases:

-MMCResources vinw. resources

specifies the MMC resourcefile. It is suggested to use vanuresenrces for the default
resource filename.

-MMCBoundary <design name>.bedb

specifies the master/design level boundary condition database file. We suggest that you use
<design name> bedb filename.
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Required vsyr arguments (for the advanced user)

For MMCtop level analysis phase, execute the following:

tla

For MMClocal analysis phase, execute the following:

la <sub-module name>

<sub-module name> specifies the name of the sub-module to be processed. For specifying
the module type of the sub-module being compiled, execute the following:

Root <sub-module type>

The root argument usually specifies the design module type, but in this case, it specifies the
medule type of the sub-module being compiled.

For MMC global allocation phase, execute the following:

ura

For MMC local compile phase, execute the following:

le <sub-module name>

To specify an incremental compile (valid only in TLA, LA, or GRA), execute the following:

MMC InerFlow
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File formats

vinw. resources file

The vaiw. resources file format has three parts:

1. Emulator hardware configuration

2. Cable connections

3. Map of the design sub-modules

Comments can be used in this file by typing # followed by your comment.

The syntax for specifying the emulator hardware configurationis:

beard box[1-N].board[1-6]

Valid boxes are box|, box2, etc. Valid boards are board], board2, etc. and board® is the

System Board.

Eachline does the following two things:

1. It specifies that a box exists

2. It verifies that a board in that box exists

NOTE

 

Multiple lines are required to specify that one box has more than
one board.
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Example:

board box | board]
board box2. board 1
board box3. board]

board box3 board?

The above example shows that boxes | and 2 are one Array Board systems and box 3 is a
two board system.

The syntax for the cables going in between the emulatorsare:

cable <cable connector> <cable connector>

cable connectors are: J<box><board><port>

There are six ports (headers) on each Array Board (1-6).

Example:

cable J111 J211 #boxl beard! port! <-> box2.board]-port!
cable J112 J312

cable J213 J313

The syntax for mapping the sub-modules to the hardware specified is:

module <type> [full hierarchical name] on <resource>

where <type> specifies the type of verilog sub-module. (i.e. there exists a verilog statement:
module <type name> (I/Os.....).} and [full hierarchical name| specifies the full hierarchical
nameof the sub-module. This is optional for the top level sub-modulesince its type is the
same as the name. <resource> indicates one of the emulator boxes specified earlier in the

 

file.

NOTE

Currently ‘V characters are NOT allowed in the hierarchical name
even though it is valid verilog syntax.

Example:

module topon box 1
module child0 top.childQon box2
module child] top.child]on box3
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wow. changes file

The varie. changesfile specifies the sub-modules that are to be recompiled in the incremental
flow. The syntax of each lineis:

<hierarchical name of the module>

Comments can be used in this file by typing # before your comment. Type the nameofthe
module(s) as per van resourcesfile entry.

Example:

top
top.child6

Visibility

Normalvisibility will only be available at the box level granularity. This means that probe
results from different emulator boxes will not be combined. Otherwise, probe data and
trigger values will be handled like they are now, both from the user point of view and the
way the ysyw compiler deals with them.

NOTE

Internal Data Sampling (IDS) is supported. 100% visibility is NOT
supported as yet. 

Since centralized triggering across the multiple boxes is not supported,it is sometimes
difficult to find triggers across boxes that will allow the trigger point to be synchronized near
the point of interest. One workaroundis to embed a resetable internal counter with its
outputs going to each box that could be used in trigger expressions to help synchronization.
The outputs of the counter need to be probed and the -SDPN flag needs to be used to avoid
having the counter be dead logic eliminated.
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MMCrestrictions

VIM OC circuit restrictions:

« No asynchronous cross module signals

* Nocross domain cross module signals

* No sub-medule wire throughs

* Only one clock domain can be shared between 2 modules
* No cross box tristate bus where both boxes havetristate drivers

* No cross scope references between boxes

MAIC sub-module topology restrictions:

* Top level must be a sub-module (e. the top level must go into one of the boxes)

* Top level 1/O must be in root module

* Sub-modules cannot overlap or contain each other (except top level)

* Sub-modules must be specified as only one point in the hierarchy,
ie, A.B.C, not A.B.C and A.B.D

* No partial box sub-modules
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Triggers

 

Overview

The friggerstab allows the user to determine the criteria for triggering. The friggers Form
is shown in Figure 48 on page 204, and it consists of four panesastitled below:

*  Conipiled signal windows pang on page 204

* Compiled signal groups pane on page 203

» trigger pane on page 203

+ Trigeer diagram pane on page 211
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  DUOreRoeeCEACULETARPAE erasecene
File Edit View Tools Options Help

Design Import ~~ Signals.Compile=Triggers - Emulation
Compiled Signal Windows 2. Compiled Signal Groups: signal_window_o Find. > |

 “melee Tanaa Riterieeo

Trigger: vinw. trigger Open File. Write File. they ? Trigger Diagram: Click to adit objects >

Lecatiem «20; . “ Lee Ls Lee Lee

domain domain) @(pasedqge clk);
stake start  

 

begin
mext (coloc_bar.reset_ == 9}.end

stake one
begin . oolorberneset_ ==next. (coloc_bar.rveset_ == 1}. .
end -

: a twee
stare two |, :begun

next. (color_har pixel_valid == 0) 10000 times:7 7_ lookoanpeeLvald ==0) 1000
end

state three . jee ‘begin ue
Vente nv nameAdd domain... Addall domains... Addstate., Counters.. Timers... Location...

Read configuration /home/subbish/Train_Labs/W382/V25/ooloc. viv

 
Figure 48 Triggers form

Compiled signal windows pane

The Compiled Signal Windows panelists the signal windows that were setup in the Signals
tab. The user can choose any one of the Compiled Signal Windows to be downloaded into
the VLE-5Malong with the design.

Thetotal set of nets for all Compiled Signal Windowsis called the core probes. The number
of core probes cannot exceed 30000 for the VLE-5M.
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Compiled Signal Windowsare limited to the numberof signals that can be time domain
multiplexed between the Array Boards and the IDS (Internal Data Sample). Each Compiled
Signal Windowtypically contains multiple Compiled Signal Groups, but can have any
combination of signals from any eroups and is net required to includeall signals from
within one group.

All signals that will need to be analyzed simultaneously should be in the Compiled Signal
Wadow. Itis normally recommended to put all top-level signals in every Compiled Signal
Windowsince trigger conditions frequently are built with the top-level signals. This allows
the sametriggerfile to be used with any Compiled Signal Window.

Compiled signal groups pane

The Compiled Signa? Groups pane is used to define sets ofsignals that are multiplexed
together. Compiled Signal Groupsdefine the probes that are physically routed to the FPGAs
on the array boards.

The Signal Groups are defined in the Sigra/s tab and they can be dragged and dropped into
the Compiled Signal Groups pane,

Trigger pane

The Ade domatu.., Add all domains..., Add state..., Add counter... and Add tinier... buttons

can be used to help construct the FSM. Each generates a dialog box that prompts for
information about a piece of the FSMand theninserts the appropriate syntax into the text
editor.

Both the Trigger Diagram and the text can be edited on the GUL

Openfile...

Ifa *rigger file exists from another configuration directory, it can be read using the Open
#He button.
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Write file...

To save a triggering statementintoafile, click on Write Fife button.

Shaw errors...

The Show #rrors button lists all the syntax errors in the *riggerfile showing on the GUL. If
there are no errors this button will be grayed out. If there are any errors in the defined
triggers, this button will tum red. For warming, this button is available, and it is not red. The
user should review any errors or warning messagesthat the softwarelists.

Add state...

The Add Stave button adds a newstate to the trigger at the current cursor position. Clicking
on the Ade Stare button invokes the window shownin //gure 49 on page 206, The Add State
window hasthree tabs namely Aiiributes, Next fransition, and Jump Transition,

  
Attributes:

zi Adeeal

Figure 49 Add state window-attributes

State Name: Specify a namefor the Srafe. It must have no spaces,
only alphanumeric characters and‘’.
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Control attributes: Use the radio buttons to specify the state mentioned
above as an initial state or a trigger state.

Storageattributes: store - Sample data while the State is active.

nostore - Do not sample data while Siaie is active.

store if - Sample data when the specified conditionis
true.

State domain (optional): Select the domain name forthe specified Srate.

Clock edge (multi-select): Select the clock edge for the data to be sampled on.

Next and Jump Transition

figure 30 on page 207 shows the windowsfor setting up the Next /ransition statements and
the Jay fransition statements in the trigger file.

a

 
Figure 50 Next and Jump transition

For a simple state definition, the user needs to specify the state name in the AiriAiies tab
and complete the expression pane in the Nex? Transitiontab.
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Add domain

This button is used to add a new domainto the trigger file, and when clicked, the window in
figure 3f on page 208 pops up.

 
Figure 51 Add domain

In the above form the domain and the clock edge are selected and specified.

Add ali domain...

The following window pops up when the dee al? domains button 1s clicked.

Adda domain statement for eve
statement containing all positive  
 

 
 
 

Confirm ; Cancel Help 

Figure 52 Add all domain window

As indicated in the window,this will add all the clock domains with the clock edges to the
triggerfile.

Counter...

The counter dialog facilitates the creation and editing of counters, figure 53 on page 209
showsthe dialog box.
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saeelaeee
Counter 0

Courter 1

Name:

OK Apply Dismiss Help a. Hl
 

Figure 53 Add counter dialog box

There is not much to the counter dialog since only the nameis required.

The name ofthe counter is used when manipulating the counter with reset, increment, or
decrement verbs associated with transitions.

The nameis also used in condition statements which test the counter value, and matches an

additional condition te the transition’s expression. This is specified in the state dialog’s Nexi
or /imp feld named Counter condition. The emitted code will look something like

counter Loopy:
A.
state foo

next (address[3 1-0] == 32°hOOUOFFFF}
condition (Loopy == 17):

This example would make taking the next transition of foo conditional on the AND ofthe
“address” and “Loopy” comparisons.
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Timers

The timerdialog facilitates the creation and editing of timers. ‘igure 5+ on page 2/0 shows
the pop up box,

 (aeeTimer o

 ' Value

Target: | !
Timer 1

, Narre:
Value:

Target: i ¥

OK Apply Dis rnlss Help...

Figure 34 Add timer dialog box

There can be at most two timers in a given trigger description.

Three fields in the dialog, all required, determine the timer’s identity:

Timer name-- the name ofthe timer, used when manipulating the timer with reset, enable,
and/or disable verbs associates with transitions.

Value -- the constant value to which the timer counts beforeit "fires",

Target state -- the nameofthe state to which to jump whenthe timer “fires”.

Location

Clicking on the Location button brings up the dialog box shown in Figure 33 on page 210,

ekgee Ce

 
Figure 55 Set trigger location dialog box
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The temporal location of the trigger with respect to the probe data window is specified via a
statement of the form

location = <valuc> [immediate |:

The <value> represents a percentage andis specified as an integer between 0 and 100, in
steps of 10.

The optional [immediate] keyword can be used to alter trigger system behavior for
situations when a trigger occurs very early in an emulation run.

Without the immediate key word, the triggering system treats the location specifier as an
adjustment to be made aftera trigger has occurred and the probe data ring bufferis full. In
other words, if the ring buffer is not yet full when the trigger occurs, the triggering system
will continue to emulate until the buffer is full. The immediate qualifier overrides the full
buffer condition.

Trigger diagram pane

As the FSMis entered, by typing directly into the text window or into the dialog boxes, a
graphical representation of the FSM is constructed in the /ivgger Diagran: pane, This pane
1s helpful for verifying that the state machine 1s what you expect. The user can edit the
states, transitions, counters, timers, and location by clicking on them in this pane. when
clicked, a text editor dialog pops up.

Triggering capabilities

The improved triggering capabilities described here promise to enable trouble-free, easy-to-
use triggering for all commontrigger scenarios. This section describes how the features of
the trigger system are used.

The system described here has been designed to be easy-to-use. The system involves
compiling a text description of the trigger into the firmware which evaluates the trigger at
Tun time. There is GUI support tor easily, incrementally specifying triggers, as described in
the above sections; however, matters discussed in this section will be helpful even to these
using the GUI exclusively.
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Steps to assembling a useful trigger

The steps given here are a suggestion to get started with a workable process:

Identify and specify possible trigger inputs

Identify and specify desired clock edges for evaluation in each domain

Identify and specify the patterns which describe the trigger

Control storage as desired
Add timers if desired

Add counters if desired

Anatomyof the trigger system

Understanding some architectural features enables the user to more precisely and easily
control trigger behavior. The trigger system consists of several major components:

“trigeerable signals” trigger inputs

logic reduction for expression evaluation

programmable state machine
counters and timers

“'Triggerable Signals”

A signal's being “triggerable” indicates that it might be the basis ofa trigger expression, 1.e.,
a potential input to the trigger evaluation process. At design compile time, the set of such
triggerable signals will have been indicated either via GUIor directly in an ASCII file.
These signals’ namesoraliases may then usefully appearin trigger expressions as described
below, as vsyv will have done the necessary routing for those signals to appearas trigger
inputs,

For each probe window, 1512 bits ofpotential trigger input signals may be specified.

Logie reduction

Logic reduction is the machinery which accomplishes the evaluation of expressions
described by the user. While these could conceptually be any logic expression, there are
somelimits imposed bythe logic reduction hardware which realizes the evaluation of
expressions.
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For the purposes of describing triggers, itis sufficient to understand that the logic reduction
is capable of evaluating at least e1uht arbitrary-width comparisons of input values to
constants per state. These are thefirst level or stage of reduction. Under certain common
conditions, more than eight terms may be evaluated. Logical combinations of thesefirst
level comparisons can be three levels deep. There is no support for arithmetic operations.

Programmable state machine

States

The state machine hasthirty-two possible states. Any state may beatrigger state, meaning
that entering that state causes the emulation to begin the process of stopping emulation and
freezing probed data. Typically only one or very few states will be trigger states.

Storage or non-storage of data is specified per-state, or may be specified conditionally based
on an expression. If non-storage is indicated and the user has specified 100%visibility, a
warning will be issued and anyrelated data captures will not be suitable for 100%visibility,

Transitions

Next fransitions between states form a linear sequence, while Jump transitions proceed from
any state to anyarbitrarystate. It can be useful for the Jump frarisition to proceed to se/fdue
to the side effects of doing this on cowslers.

The conditions for taking transitions mayinclude expressions and counters matching given
values. The conditions for taking the #ex/ transition are always evaluated first; only if the
next condition is not taken are the conditions for taking thefrp transition evaluated.

Evaluation of expressions

All the expressions in a given state are evaluated with respect te one clock domain and one
set of clock edges. To facilitate this, the compiler determines a domain fer each state and a
set of clock edges with which te evaluate expressionsin that state. In other words, the
domain and edges control when evaluations occur. Users may explicitly control both domain
and clock edges for eachstate if required; however, normally this is not necessary.
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Counters and timers

Various counters and timers increase theflexibility of the trigger evaluation considerably
with only a modest increase in complexity of hardware and software.

Expression Repeat Counts

Expressions can be given repeat counts, which amounts to the user instructing the trigger to
match this expression N times before following the given transition, No repeat countis
equivalent to a repeat count of one (match once).

These repeat counts are unique to each expression and are limited 32 bits in size, This is the
most commonsort of counter, and it 1s the simplest to use.

Repeat counts are always reset upon entering a state, including while taking ajip-to-self
transition

General-Purpose Counters

There are two general-purpose, 32-bit counters, independentof the expression repeat counts.
These are typically used to form more complex repetitive structures. General purpose
counters are explicitly manipulated, if specified, upon taking any given transition. Either
counter's matching a constant can be madeto be an additional condition for taking any
transition.

Timers

There are also two 40bit timers, useful for careful monitoring purposes, such as ensuring
that expected progress toward triggering occurs within reasonable periods of time. Like the
general purpose counters, these can be manipulated upon taking any transition.

When a timerfires, its value matches its constant, as a result, the state machine immediately
and unconditionally changes to the target state associated with the given timer. Most often
the target ofa timer will be a trigger state. Regardless, the trigger can continue to take
transitions if defined appropriately. In this context, it may be useful to note that the timer's
value is reset and the timer is disabled whenit fires.
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Trigger description

Anatomyof a trigger description

Thetrigger description is a simple declarative syntax. Timers, counters, states, and domains
can be declared, as required, to specify the desired trigger behavior. In addition, a trigger
location assignment can be used to specify the temporal location ofthe trigger with respect
to the data probe window.

The lexicon of the trigger descriptionsis virtually identical to Verilog, including allowing
comments anywhere, in the usual C or C++ form. This implies that the inputis freely
formatted with respect to white space, and that elements such as signals and constants
appear exactly as in Verilog.

Trigger expressionsare strictly Verilog expressions. Althoughnotall forms are supported by
the reduction hardware, the IKOS synthetic vector extension (angle brackets) is supported.
In other words, trigger expressions are generally a subset of Verilog expressions with the
synthetic vector extension for the user's convenience and consistency with other VirtuaLogic
applications.

The overall form of the trigger description is a series of declarations of timers, couriers,
states, and domains. Detailed descriptions ofthe various declarations are in the following
sections.

Timer declarations

A fimer declaration consists of the keyword timer followed by the nameofthe timer. The
declaration continues with a begin-end block which contains assignments of the value and
target of the timer.

There are only twe possible timers; declaring more is an error.

The general form of timer declarations is:

limer <timer-name>

begin

value = <Limer-constani>:

larect = <targel-siale-name>:
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end

where items in angle brackets should be replaced as appropriate. Timer declarations
generally precede state declarations.

(Gencralt-purpose) Counter decharations

A counter declaration consists of the keyword counter followed by the name ofthe counter.
There are no other parameters to specify.

Since there are two general-purpose counters, declaring more than two is an error. Declaring
the counter indicates that it may be used in transitions by manipulating it using counter
verbs and testing against given values using condition statement. For details on counter
verbs and condition statements, refer to Stave declarations ov page 217,

The general form of a counter declaration 1s

counter <counler-name>:

Domain declarations

216

The simplest way to define the times of expression evaluationis to specify the usual clock
edges for evaluation in a given domain only onceat the top level of the trigger description.
This determines the default setting of clack edges for any state associated with this demain.
For more complex evaluation requirements, the domain ofa state can be explicitly declared.
Refer to Stafe Contents on pave 278 for details on domain declaration within state.

The domain declaration specifies the details of when a trigger's inputs are evaluated in a
given domain in terms of the edges of clocks. The syntax and behavioris similar to Verilog's
always @ construct, except that only edges of clocks in the given domain are acceptable
inputs in the edge expression.

The general form of the domain declarationis:

domain <domain-name> ‘@(<cdgc-expression=):

Where < edge-expression > is:

<edge> [or <cdge>|*

ANID < EDGE > IS ONE OF THE FOLLOWING:

<clock-identifier>

posedge <clock-identifior>
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negedge <clock-identifier>

The first edge form indicates both rising and falling edges of the given clock, as in Verilog.

State dechirations

Stafe declarations form the primary part of any practical tngger description. A sfafe
declaration consists of the keyword state followed by the nameofthe state, an optional state
attribute list, and a begin-end block which describes the contents of the state. In particular,
the contents of the stave declaration specify the transitions out of the state, if any.

The general form of a state declaration is:

slate <state-pame>

[<state-attribuic-list>|

[<state-conients>]

For explanations for < state-attribute-list > and < state-contents > refer to the following
sections.

State Attribute List

Any of the following state attributes may be indicated byinclusion in the optional state
attribute list, following the stare name; inital, rigger, and one of store, nostore, or store if
expi, This list is preceded by a colon: entries are separated by commas.

Onlyone state can be fitial, by default, the first state in the description is the initial state.
Any numberofstates can be trigger states, although usually there is only one trigger sfafe
and someerror stafes which are the targets of timers or exceptional j#mps. store turns
storage on, and #esfore turns it off, no storage indication retains current storage state. sfore
ifexpr enables storage based on the value of expr. When storage is disabled and 100%
visibility has been enabled, a warning will be issued, and storage and 100%visibility will be
disabled on related probe windows.

The general form of a state attributelist is:

: <state-attribuie> |, <state-attribute> ...|
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State Contents

Thestate's contents consist of zero or one of domain, evi, andjindeclarations. It is usual
but not required to follow this ordering.It is acceptable to declare only a domain; a warning
Is issued in this case.

Domain declaration - Domains are by default determined implicitly based on the conan
of the first signal in that sfave,1¢., the first signal in the vex? expression, if any. Otherwise,
they are determined by the first signal in the jump expression. Usually this default behavior
will be just what is desired and offers the greatest ease of use and brevity.

For more complex evaluation requirements, the domain of a stare can be explicitly declared
using the domain declaration. Doing this is recommended whenever the domain ofthe state
might not be obvious, such as when the expression involves signals from multiple clock
domains. Furthermore, if there is a need to evaluate a given state differently from the default
for its domerin, the clock edges for evaluation maybe explicitly declared per state,

The simple form of a domain declaration is:

domain <domain-name> -

For syntactic details of the full form including specific clock edges, refer to < section 3.3
(outer domain declaration)>.

Next declaration - The nex declaration consists of the keyword #ex/ followed by the next
expression in parentheses, an optional repeat count, and Hexf statements, if any.

The general form of a next declaration is:

next ( <next-expression> } | <repeat-count> |

[<nexl-staicments>]

<next-expression> - The next expression is a Verilog expression which typically involves
logical combinations of the results of comparisons between various trigger input signals
with constants of interest. The input form is a fully general Verilog expression but only
features useful if triggers are supported in the trigger machinery.

<repeat-count> - Repeat counts immediately follow expressions, and are given by an integer
followed by the keyword times. This means, match the preceding expression N times rather
than repeat N times.

<next-statements> - Next statements consist cf manipulations of cowfery and Hmers using
verbs and indications of additional conditions to taking the transition. It is not necessary to
have any Hex! statements, or at the opposite extreme, all these statements may occur. Next
statements may be any ofthe following:
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*  <counter-verb > counter < counter-name > ;

* <timer-verb > timer < timer-name > ;

* condition < counter-name > == < constant > ;

where < counter-verb > is one of:

. reset

*—increment

and < timer-verb > is one of:

* reset

* disable

* enable

The optional condition statement allows the user to specify that the given general purpose
counter must match the given constant in addition to the previous conditions for the
transition to be taken: i.e., the expression itself is true, and the expression repeat counter
matches or is not enabled. In other words, for the transition to be taken, the AND ofthe

following must be true:

* the expression is true

* the expression's repeat counter matches or is not enabled

* the specified general-purpose counter matchesor is not enabled

The most common cases are expected to be expression only, expression and repeat count,
and expression and general purpose conser.

Jump Declaration - ./#j7 declarations are virtually the same in form as #ext declarations,
including the syntax of expression, repeat-count, and allowing all of the same statements. In
addition, thejantransition's target state must be specified by including a target assignment
of the form:

larpel = <Largel-siate-name>:

Lecation assignment

The temporal location of the tnyger with respect to the siguaf wittdow15 indicated at the top
level via a /ocation assignment. The value is an integer in percent, the default value ts fifty,
which correspondsto the trigger occurring midway in the signal window (middle). Zero
would indicate that the trigger is to cccurat the start of the sigvaf window(start), and one-
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hundred would indicate that the trigger is to occur at the end (end). At these extreme
settings, the actual sigreaf windowwill include a few samples before or after the trigger
point,

Thetrigger position is internally rounded to multiples of ten; if rounding occurs, a warning
to that effect is issued.

An immediate qualifier indicates that if the probe data buffer1s not full, the trigger is to stop
the run in strict adherence to the location assignment. Otherwise, the default behavioris that
the run will proceed until the probe data buffer is filled.

The general form ofthe trigger location assignmentis

location = <location-percentage> [inimediate]:

where < location-percentage > is an integer between 0 and 100, inclusive.

Trigger compilation

The following several high level features which can impact user behavior in extreme cases
maybe useful.

Term collapsing

Common expression forms are factored to facilitate much moreeffective use ofthefirst
stage of reduction hardware. These formsare:

* && of ==, e.g. f{addr[0:15] == 16'hFFFF && reset == 1°bO}

* || of '=, e.g. (data[O:7] t= 8'haO || enable != 1'bO)

Arbitrary expression complexities following these forms will be reduced to a single term
internally. Other forms will consume multiple terms and use multiple reduction stages in a
straightforward manner.

‘Term sharing

The next, jump, and store ifexpr within a stafe will share terms if possible. An important
consequence is that the common idiom ofhaving thejap expression be exactly the
negation of the nex? expression, and itis supported with zero additional term consumption in
the first stage. Other forms which share subexpressions will also benefit.
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‘Trigger expressions limitations

Because the evaluation oftrigger expressions occurs in a fixed size and architecture, there
are inevitably some limitations. One such limitation has already been mentioned: the
maximum numberofdistinct input terms per séafe 1s eight. There is also a limit on the total
numberof distinet terms across the entire state space, which 1s 32*4,

In a direct mapping, this would imply that each state could only have 4 distinct input terms,
which would be unacceptable. Instead, the first stage ofreductions are encoded so that only
16 sets of 8 terms are necessary, where each of these 16 combinations will be shared by two
states. Only the average usage acrossall 32 possible states must remain below 4. A trigger
would have to use almost every possible state and simultanecusly use very complex
expressions in almostall of these states to run into this limitation, a highly unlikely scenario.

Useful recommendations

Identify trigger inputs in the Sigeals tab of gv.

It is wise to add as manypotential trigger inputs as possible to the trigger page in orderto
facilitate various possible triggers without requiring incremental compiles for changed
signal windows, for these compiles are comparatively lengthy compared to the nearly-
instantaneous trigger compiles. Do makesure the trigger inputs are identified before design
compiles. It is also often expedient to probe the trigger inputs while developing triggers
whether or not these signals are interesting as probed signals.

Describe default domain clock edges.

domain ADomain <(posedge CLK):

domain Another @(BUSCLK):

While it is possible to use the trigger system without default domain statements, it is
typically much more cumbersometo do so. Virtually always there are prevailing clock edges
for evaluation which make sense as the default for a given domain, so this information need
not be repeated and can easily be changed in a single location. Normally, the default domain
statements are the only mention made of domains and clocks in trigger descriptions. The
ability to describe domains and clock edges for a particular state is intended to be used
infrequently.

In multiple domain designs, always consider explicitly indicating the domain for evaluation
in each state.
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When signals from multiple domainsare used in a givenstate, the default domain mayor
may not be what is intended, or at the veryleast, it may not be clear what is happening.
Explicitly indicating the domain using the domain statement clears up the ambiguity. It is
not necessary to describe the clock edgesif the default edges for the indicated demain are
appropriate. Refer to U/aderstanding expression evaluation with respect to damainsaid
clock edges on page 222 for better understanding,

Be very wary of cross-domain evaluations. In general, naive cross-domain expressions will
result in non-deterministic results.

Summaryoftrigger concepts and overall syntax

Understanding expression evaluation with respect to domains and
clock edges

Basics

Eachstate's expressions can be evaluated only with respect to one particular domain and set
of clock edges. On the cther hand, there may be good reasonto referto signals from various
domains within a particular state, and so this is allowed.

DefaulH demains and clocks

The trigger compiler determines the default domain for a given state by searching for the
first signal among the expressions, and it uses that signal’s domain as the default for the
state. This may not always be what is desired, but is correct for the great majority of
common cases, including all states with signals from only one domain. The default clock
edges for a domain are determined using the information from the top-level domain
statements, thus establishing the default edges for a given domain.

Explien domains

Whenever the default domain behavior described aboveis not desired, an explicit domain
statement can be used withina state.

state foobar

begin

222 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 222 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 223 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 223 of 394

Chapter 7 Triggers 

domain YourDesiredDomaimHere:

next Gvhatever == 0).

jump (andsoon == 32"hABCDO123)

larect = QneMorcTimeWithFceling:

end

Explicit clack edges

If this is not sufficient and explicit, unique clock edges for evaluation in a given state are
required. The edges mayalso be specified.

state foobar?

begin

domain YourDesiredDomaimHere @(posedge CLK or OTHERCLK).

next (whatever == 0).

jump (andsoon == 32hABCDO123)

target = OneMoreTimeWithFeeling2:

end

Cross-domain evaluation

It is possible to evaluate signals from various domains in an expression: however, as
indicated previously, they will be evaluated with respect te just one domain and set of clock
edges.

A signal's value, as evaluated with respect to another domain's clock edges, 1s not always
well defined. So, while defining such tnggers, do make sure that you are exploiting some
knownrelationships between the domains, or describe yourtrigger in such a way that such a
relationship is established via some pattern,

Often cross-domain evaluation of slowly varying signals with respect to a faster domainwill
work properly without special attention. On the other hand, usually cross-domain evaluation
where the domains in question are mutually asynchronous will not work well without
explicit qualification.
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Understanding overall svntax

224

There are relatively few special cases in the trigger description syntax, and most of the form
follows from functional considerations. Here are somerelationships which are usefulto
remember when describing triggers:

The top level of the description consists of zero or more sfafe, counter, timer, and
domain declarations and zero or one /ocation declaration

states have any of domain, next, and jump

state attributes - zero or more of ditial, (rigger, sfore, and nostore - follow the state
namein a comma separatedlist, preceded by a colon (:)

nex/ transitions always have the condition expression in parentheses, optionally
followed by N times, and can have zero or more coweror Himer verbs, and
possibly a condition pertaining to a general counter

jumptransitions always have the condition expression in parentheses, optionally
followed by N times, can have zero or more counter or timer verbs, possibly a
condition pertaining to a general counter, but also should always have a target
assignment

counters have nothing but a name

timers should always have a value and a target

When an item contains nothing, indicate that with an empty statement {a semicolon):

counter foobar:

When an item contains just one element, it may be simply indicated:

slate va next (something == 0):

When an item contains multiple elements, a begin-end block must enclose the list of
elements:

state chya

begin

next (something == 0):

jump (another != 7'h3)

largct = Begin:

ond
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Examples

Exaniple P- Matching a given value

To match a given value, the user can use a state and a next transition, whose expressions
tests the desired matters.

state StateName

next (ScalarName == I'bO) »or

state StateName

next (BusName| 15:0] == 16hABCD)-

Eaample 2 - Matching a condition \ times CNet necessarily N contiguous times)

To match a condition N times, simply use the “N times” syntax on the transition in question.

slate SomeState

next (foobar == 0) 37 Limes :

Example 3 - Matching a condition \ contiguous times

To match a condition N contiguous times, user can use an N times vex? transition and a
jump-fo-selfexpression which inverts the #exf expression. This behaves as desired because
wheneverthe expression is false before the count is reached, the repeat counteris reset.

slale AStale

begin
next (one, two.address| 3 1:0| == 32"hOADADADA) 49 limes +
jump (onc. two.address[3 1:0] [= 32"nOAGADAGA)

target = AState:
end

Example 4- Waiting for \ clock ticks

For simple domains, where user is evaluating on a single clock edge, the following will
work:

slate WaitAround
next (1) 100 times :

If the design has multiple clock domains or clock edges to be counted, the user mayneed to
use a slightly more verbose and specific form:
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state WaitAround

begin
domain Simple ¢(posedge CLK):
next (1) 100 times -

end

Eaample 3 - Triggering statement occurring sormaiby

After specifying a few states with transitions describing the pattern to be matched, specily a
state with the trigger property. When the trigger machine entersthat state, it will have
“triggered”,

stale One
next (foo == I'bO} +

state TWo

state N

next (bat == I'b1):
state Done : trigger »

Example 6 - Controlling storage in a trigger

To control the storage in each state, use the store and westere attributes to unconditionally
specify storage:

state One | store
next (foo == I'bO) »

State Two | nostore

Exaniple 7 - Controlling storage within a state according to the value of an

expression

To conditionally control storage within a state, use the conditional storage expression:

State SomeState : store if (a[3:0] == 4'hA)
next (ohmy == I'b1}:

Lvaniple § - Repeating a pattern \ times

To repeat a pattern N times, a general purpose counter can be used to create a Jooping
structure around the pattern te be repeated:

counter Loopy:
slale Start

begin
next(1}
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reset counter Loopy:
end

. Some pattonslates...

stale StartOfLoop
next(SomethingOrOther == 32'h1 234)

inerement counter Loopy:

..some more pattem states...

state EndOfLoop
begin

nexi(1)
condition (Loopy == 17+

jump(1)
target = StarLOfLoop.

end

Example 9 - Specifving an initial state other than the first state

To specify an initial state, the /avtia/ property can be used. This is useful for triggers which
jumpto the earlier states but don’t start there for some reason.

state Onc

next (WhatHaveYou == 0}:
state Two

next (SomethingElse == 1}:

state ActuallyStanHere ; inilial

Exaniple £0- Triggering after a given period of no progress

Use a fimer and a unique timertrigger state, While not strictly necessary, a unique timer
trigger state makesit quite clear that your normal trigger did not occur.

You can specify that a given timeris to be reset, enabled, or disabled upon taking anygiven
transition. Timers count at VCLK rate when enabled and “fire” when the timer’s counter

matches its specified value. When a timer“fires,” the trigger machine immediately enters the
timer’s target state.

umer TooLong
begin

valuc = 10000;

targct = TookTooLong:
end
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state Begin
next (SemethingOrOther == 16'hABCD)

cnable timer TecLong:

stale NormalTrigger © trigger :
statc TookTooLong : ingger:

Example EE- Matching an expression exactly \ cantiguaus times

There are various ways to match an expression exactly N contiguous times. One way18 to
use a general counter, taking two states, but the recommended way which does not use a
general counter takes threestates.

The following is an example with three-states. Consider expression £ to be matched exactly
N times, Of course £ and n will be replaced by an actual expression and integer respectively,

# Proceed te next state iff f N continuous times

slalc BeginExacth
begin

next (2) N times:
jump (1

targct = BeginExactly:
end

# Proceed to nest siale iff N matches again immediaicly:
# otherwise, "exactly N" is satisfied so we jump
# to continue progress toward the normal ingget.
state CheckNoMere

begin
nent (I):
Jump ¢(!f}

iargct = ContinucCnward:
end

ff When Cis false we jump back to try again.
state KeepLocking
jump (!0

targel = BeginExactly:

state CantinucOnward

Example £2 (Advanced) - Hlustrating various triggering features

# Annotated trigger example - tour of features.

location = 30. // tigger will be al 30°poinl of probe (time) window

domainsingle ‘@(posedge clk):
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timer One

begin
value = LOO:

target = TimerQneExpired: // note no forward declaration ofstate names
end #are required (or allowed)

counter Meaningless: // no properties needed. just the name

state Start: initial=#/ by default the first state is “initial”
next (¢[0:2] == 3)

reset timer One:

state One // note that namespaces of timers, counters
next (d[ 7:8] == 2) // and states are distinct

slate Two : nostore

begin
domain = yo:
next (some == $'bO) 3 times:
jump (c[0:2] == 0) 2 times
begin

target = One:
increment counter Meaningless:

end
end

state Three

: store if (enable == 1'b0)
begin
next d==4¥h7 f/f C++ comments...

&& (c[1] == lb) * _or C comments
* may occur anywhere
*/

)i
{

condition Meaningless == 23;
disable timer One:

%f
end

state Final : trigger:

state TimerOncExpired : trigger:
#f ond ef trigger
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Diagram of the above text:

 
  
 

{0:2 ]==3 AIT B | one some==8" b0i

yo“Er as aEPOIsur ‘Two
domain = yo

initial Amer. gostorc

\
‘Nemindes“=

eT]2)
da=4°h? a4 ¢[1] ==1'bO

   
 
 

 

(AMD Meaningless == 23)

‘oe‘Three One Final
store if

cnable==1’b0 trigger
Me Mn

Timers Counters

Name ! Caonsttnet Name

Quoc I Loo Meaningless    

Uxample 13 (Advanced) - Ulustrating use of various counters

230

#/ Annotated trigecr example -- repetitive structures.
# Trigger temporal location WRT probe windowin percent.
Hf The default is 30.
location = 60:

domain one ¢7(posedge clk):
domain two (bclk or negedge eclk):
H This state illustrates howto match a condition N contiguous times.
Hie. ifthe condilion ever becomes falsc. start over.

# Note the mechanism: the jump expressionis the inverse of the next
expression. withoul a repeat count, This behaves as desired because
#/ whenever the next expression does not match, the jump transition will
# be taken back into this siate. resetting the next counter.

state Start : initial

begin
next (fetch{0:31] == 32'hBFFF) 8 times

jump (fetch(0:31] != 32'hBFFF)
largel = Start:

end

#/ this state illustraics howio "match N times, not necessarily contiguous"
stale Another

begin
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next (fei¢h[0:3 1] == 32'"hBFFF) 8 times

end

#/ Use of a gencral purpose counterfacilitates triggering on more complex
# repetitive bchavior. c.g. a genetic cycle repeating N times.
counter RoundTrip:

#f Use ofa timer in a repetitive structure provides a "bailout" ifthe
#/ trigger doesn't occur within an expected period of time. This is not
# necessary, bul is a good idea in many cases.
timer RoundTnpTimer
begin

value = "hLooogoo00,

target = RoundTnpTimerTookTooLong:
end

#f This "unconditional" stale. which merely resets the counter and timer.
# could be included in the previous state if desired.
state BeforcTheTrip
begin

next (1)
begin

reset counicr RoundTrip:
reset limer RoundTripTimer:

end
end

state BeginTheTrip
begin

next (something|0:3] == 8) 3 mes
begin

increment counter RoundTrip:
end

jump (undesired[4:3] == 2'b11)
target = BeginTheTrip:

end

state WayPoint
begin

next (somethingElse == 4"h7)

end

statc LoopBack
begin

next (1)

begin
condition (RoundTrip == 317):
disable timer RoundTripTimer: // good form: required if there is more

/f to the trigger and timer should be
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# inactive after this piont
end

Jump (something|0:3| == 0)
targcl = BeginTheTrip:

end

state AfierTheThip : trigger:

# If we gei here the reasonis clear.
state RoundTripTimerTookTooLong: trigger:

#f end of trigger

Diagram for the above example:
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Emulation

 

Overview

The /:andation form contains the controls for many of the functions that are used while
debugging in-circuit.

The énufation form contains 5 panes:

fantuitator controlpatie on page 235

fanulaiion staius on page 244

fanulaior log on page 249

Trigger on page 248

Waveform traces on page 248

figure 36 on page 234 displays the /awadation form.
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 GRDnen:eeeDAMLmeiANCEOTAERISABEPAeLcule
File Edit View Tools Options Help

. Design impart - Signals Cormpile Triggers=Emulation
Emulator: poseidon:1. IDS 7. Status: VLE-2M, 100% visibility disabled i

Setug.. User Bits: ‘emulation speed:34.00 MHz
Connect demaind:

1.03 MHz : 2 * 15ve (evan duty cycle
1.31 MH2 + C1Swe/ 490ns/ 64%) + five! arbns/ 36%) 9

S4HHz. 32K

Trigger: vittiw.trigger > Waveform Traces Display wavefarrn Refresh: wo BE

Compiled window: signal_window_o

poms

colorpar rese_ == 0 Emulator Log ? :

 
cokerocr tesel_ ==

: ( tare %+

FrborpikeLvalid ==0) 10000 timestegyf 1:

PRead configuration shone/eubbi sh /TeainLabsW352 /V35fooler. §ver 
Figure 56 Emulation form
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Emulator control pane

Setup

The Sefp button will pop up the SerHardware window. In this window the user specifies
the information for the emulator, the Logic Analyzer, and the Virsim/Vre Host. figure 57 of
page 2335 showsthe Semp Hardware window.

 ‘SetupHardware-
Emulator

Hast: [poseidon 
Box: it ¥

Lagic Analyzer
Enable HPLA storage

Hast:

Virsimgure
Hast:

@ Autoclaunch

i OK Cancel Help...

Figure 57 Setup hardware dialog

Emulator

Host

The Host field is where to enter the name of the UNIX host that is directly connected to the
VirtuaLogic emulator. The VirtuaLogic emulator 1s physically connected to a workstation
on the network, The emulator can be controlled from any workstation on the network, but
the user must specify the host to which it is attached.

Box

The Hex button has a selection range from one te nine. This value represents the number of
the emulator in which the design has to be downloaded. The typical selection, however, is
one.
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Logic analyzer

Host

The Hastfield is used to enter the hostname of the logic analyzer, Unlike the emulator, the
HP logic analyzeris itself a network entity and can be controlled from any workstation.

The HP logic analyzer has a hostname on the network. VirtuaLogic uses the analyzer’s
network port to controlit.

Virsim/Vre

The Hostfield is an optionalfield that can be used to have the waveform viewer nin on a
different host from the user interface with the X display set to the same onethat is running
gv.

It may be desirable to run Virsim on a host with a larger amount of memory and a faster
CPU.

Host

The Host field is where to enter the name of the UNIX host that is directly connected to the
Virsim,

Connect

The Connect button connects to the emulator host. If the hast is remote,

usr uch rsh will be used to seamlessly operate the emulator from the local host. The user
can use the SFAYW’ RSH environment variable to override usr vcb rsh with an alternative.

This creates a remote shell on the emulator host and starts a process called vr, In order to
use the emulator, the user must be able to ¢s# to the emulator hast without providing a
password. Pressing the Conecf button, while already connected, disconnects from the
emulator.

Connecting to the emulator hardware will lock the emulator for your exclusive use. This can
fail if the following conditions exist:

* Someoneelse is using the emulator

* The emulator is powered down
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* The emulator host has not had the VirtuaLogic driver installed

Load design

The Lead Desige button finds the design name and memoryfiles by using the design’s root
module name as entered on the Nedfist /mport page in the Root Modife pane.

This will take the results of#GA Compile and downlead them through the SCSI interface
onte the emulator, It will then compile any memory contents files specified on the Afemory
Specification page for the emulator’s SRAMsand download them into the emulator.

It downloads the FPGA bit streams to the devices on the Array Boards. If any compiled
memories have contents files, then the contents of the memories also get downloaded.If the
contents file does not specify all the addresses, the memoriesgetfilled with data that is all
zero. As a result ofthis step, the design is implemented in the VirtuaLogic emulator, but the
I/O of the chip is tri-stated so that it cannot interact with the system

At this point, the user can run a hardware functional test by pressing the functional fest
button. Refer to /wuctional fest on page 238 for additional information.

Enable Os

The /wethle # Os button is used to control the connections between the emulator and the

hardware testbench. When this buttonis off, the connectionsare left in the tri-state;
therefore, the emulator and tesitbench are isolated from each other. When this button is
selected, it takes the connection out of tri-state and enables the in-circuit emulation,

If running in-circuit, before interacting with the design, the I/O Pods must be enabled. This
takes the I/Os outoftri-state and allows it to connect with the target system. It may be
desirable to boot the target system or at least powerit up prior to enabling the 1/0. The
ability to tri-state all the I/O provides protection for the emulator and your system. If you
suspect drive conflict between the emulator and your system, you can cause damageto the
hardware byleaving the I/Os enabled.

Note if you select the Aviab/e / Os button and the TROWERtarget1s not asserted, it will not
work. Refer to TPOWERin the VirtuaLogic Hardware Manual for information.
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Emulation specd

The selection ranges from 12.0 MHz to 40.0 MHz.This controls the internal clock rate of
the VirtuaLogic emulator. The range of speed depends on which emulator is connected to
your system.

The emulator design speed is obtained by dividing the emulator speed by the number of
virtual cycles (obtained from the compiler), This speed is displayed in the Desigiuration
Status pane. Refer to the famudation statis on page 244 for additional information.

Functional test

The fuactional fesé button is invoked to run a hardware functional test. Before a /rections!

fest can be run, the Gen Firtuctized Model button on the Compiler page must be selected to
obtain a Verilog netlist of the virtualized form of the design.

Running this netlist with your simulation infrastructure producesafile called
ROOT sample.vec, where ROOTis the name you specified in the ROO?Mociu/e pane on the
Netlist Import page. This vectorfile contains the input stimulus and expected outputs from
yourtest infrastructure. They are saved by the behavioral Verilog included in the generated
model.

The factional Jesi applies the input vectors, samples the outputs, compares the samples to
expected outputs. and generates a report based on the results. Pavictional fest uses a serial
port to applythe stimulus te the design and sample the outputs. As a result, it generally runs
slowly relative to in-circuit performance although it may be significantly faster than gate-
level stimulation, lt generally runs at approximately 500 vectors per second, where each
vector is an epoch or clock transition. The speed is primarily dependent on I/O bandwidth.

As functional fest rons, it reports how many vectors have been run, how manyare in the
test suite, and if any mismatches have occurred. The numberof mismatchesthat are reported
is the numberof epochs in which one or more outputs did not match the expected output. It
generates a file called design-name sanple.dog which contains the results. The file shows
the results for each clock transition and determinesif the expected outputs and actual
outputs match.

If Functional fest reports that there are no mismatches, then check the design-
name sampleiog which is generated from Muactional fest to verify that outputs were at
least toggling. Rememberthat the test is only as good as the set of vectors that have been
Tun,
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If functional fest has mismatches, then the IDS can be used to evaluate the probes that have
been added to the design. This will allow further debug of the problem. It is important to
create probe groups and probe windowspriorto the first compile of the design, so that many
internal signals are available to assist in debugeing the design, or to use 100% Visibility.

Normally during in-circuit, the TDS memoryalways fills up because the clock is free-
running, A special consideration exists when using the IDS with /aictional fest. Since the
design clock only runs while there are vectors, the /wrcrional Fest run may not fill up the
IDS memory, It is necessary to stap the IDS from recording in order to upload the memory,

Functional test purpose

The /'actional fest is used as a means to verify that the design, as implemented in the
emulator, has correct functionality. If the design did not pass the Virtualized Simulation
Model (VSM), then the /nesonal fest step cannot be expected to pass either. The
functional fest depends on a successful VSMverification and uses the vectors that are
captured as a part of that process. Refer to page 177 for more information.

Running Jwnretional festis optional. The purpose of the VSMis to verify that all the user
Inputs are correct and the transformations that occur do net change the functionality of the
design. However, the VSMmodelis only a partial model of the design, it does not have
complete interconnect resynthesis. The factional fest verifies that the interconnect
resynthesis did not change the functionality and that the hardware is good. If the VSMhas
not passed, the effort required to complete /uciional fest may be significant,

Vectors

In order to run factional fesf, a known good set of vectors is required. These are created
by running the Virtualized Simulation Model (VSM). Refer to page 177 for detailed
information. Once the VSM passes the complete vector set, then the same vector set can be
used for the emulator.

For Functional Tesi, it is necessary to provide a vector file that normally gets generated
when a simulation testbench is run on the verify model. The file that gets generated is called
design-name sanipfe.vec and it contains ascii data for vectors, one line for each epoch
(clock edge). This is commonly referred to as a cycle by cycle vector; it contains no timing
data, only the inputs and expected outputs for each clock transition. The clock datais also
included in the vectors.
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The design-name semplevee file should contain a columnfer each I/O pin in the design. In
the file called camfig-name.vinw vector shelly, there will be a definition called
VMW_WRITEVECTORS. The vane sampled ios on this module indicates the order of
the signals in the design-name sample.veefile. In the design-name sample.vecfile, each
line of data should represent a clock transition and the inputs and outputs associated with
that transition.

The Frnetional fest can only be run if the /aable 7 Ox button is not selected (refer to Mahle
/ Os of page 237 for information). This button connects the design to the target system. In
order to run /iunctional fest, the inputs to the design will be stimulated by vectors, and the
outputs should not drive the tarszet system, therefore, the I/Os must not be enabled to the
target system in order to run /wretional fest.

The fictional fest can be stopped with the /rterrupt button. The speed of functional fest
is much slower than the emulation frequency of the design due to the I/O bandwidth of the
signals thal need to be sent between the emulator and the workstation. [tis best to initially
tun a small vector set (about 1000 vectors) in /wictional fest to verify that the design gets
reset and the clock relationships look correct. If the partial test passes, then runthe larger
test. If it fails, itis much faster to debug while runningthe partialtest.

During /wretional fest, the clocks and reset to the design are provided by the vector set. As
a result, the emulator has control over the clocks toggling. Due to the slow speed ofthe
serial interface for /-vactional Test, the maximum clock speed ofthe design is not important.

Evaluate the ¢esign-nane sampte.vecfile to verify that the clock 1s toggling and that reset
actually occurs. This should ensure some initial functionality of the design.

Reload memory

The Reload Afesory button recompiles the memory contents files and downloads them into
the emulator.

Poke memory

The Poke Memory button allows setting of the value ofa particular memorylocation within
the emulator.
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ipload memory

The Upload Memory button extracts the contents of the emulator memories’ single address
or whole memoryinto files.

Interrupt

The Jferrup? button terminates the current operation and allows the user to keep emulating.
Selecting this button will immediately terminate a functional test or memory download.It
terminates these operations cleanly. For example, memory download will be interrupted
between addresses.

Pressing fferrupt during other operations will initially be ignored. Repeatedly pressing the
/mferrupt button will terminate the emulator control program (vri). The user can then
reconnect to the emulator.

The user can type commands directly to vrev by clicking in the /aréator Log pane, typing
the command,and pressing return.

User bits

The (ser A7t # buttons allow the user to set the value of the four software-controlled

emulator outputs. When the button is depressed, the output has a value of 0. When the
button is not depressed, bits | and 2 are left in the Z-state (U/ser Bir /(7) button and User Bir
2 (2) button). Moreover, when the button is not depressed, bits 3 and 4 are driven high ({/ser
Ait 3 (3) button and User Bit 4-4) button).

These four user-controlled outputs, TRST <1-4>, can be useful for resetting the target
system during emulation.

TRST<1-2> are connected to pins 31 and 32 of the clock input connector, These are open-
collector signals. If these signals are used, pull them up to VCC with a 470 ohm, 1/8 watt
resistor on the target system.

TRST<3-4> are connected to pins 33 and 34 of the clock input connector. They are 5 V TTL
totem-pole signals.
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Connect analyzer

The Conmect Analyzer button locks the HP logic analyzer foruse. It canfail if the following
conditions exist:

* The logic analyzeris turned off

+ The logic analyzer is being used by someoneelse

« The logic analyzer is hung

Window

The Windowbutton activates a graphical logic analyzer control window.

The user can monitor the progress of the logic analyzer by selecting the Logic Analyzer
Window button. This showsthe user, in an X window on the workstation, exactly whatis
displayed on the logic analyzer console. The user can manipulate this display with the
mouse. To show the HPtrigger display, select the following buttons:

* System

* 1M Sample LA D

* Configuration

* Trigger |

This will show the trig@er display of the logic analyzer. Turnoff the display of the analyzer
by toggling the Window button again.

Load trigger

The Load {rigger button sendsa trigger to the IDS. the trigger must first be prepared on the
triggers form.

Oncethe trigger is accepted by the analyzer,it sits waiting to satisfy the trigger conditions in
the Record mode. The trigger diagram highlights the currently active trigger state, and 1s
updated periodically when in circuit, The diagram is not updated during functionaltest.

Atthis point, the user can stimulate the analyzer probes by running a functional test or
bringing the emulatorin-circuit by enabling the I/O Pods. Refer to fictional test an page
238 and Enable J Os on page 237 for information.
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Upload waveform

The Upload Havefornt button transfers the file (deta.raw) from the IDS and transformsit
into a Virsim waveform file, If the 100%visibility is disabled, the waveform information is
written in TRACE_NAME. wave/waveform.vrefile. If 100%visibility is enabled, the
waveform information is written to TRACENAME. wave/waveform 100. vre file. This
transformation demultiplexes the Virtual Probe and associates the net name from the user’s
structure design with the data.

Oncethis is complete, select Display Werveformto display the results using Virsim. This
causes Virsim to read in the original Verilog netlists to enable its logic browsing feature at a
cost of additional start-up time.

The user can loop through downloading triggers, recording, stopping, uploading data, and
running the waveform viewer in conjunction with operating the emulator through functional
test and in-circuit.

100%Visibility

Once a configuration has been compiled for 100% Visibility, the usage model is then similar
to the page 7-205. One difference is that when you press the Upload butten, you are given
the option to: (1) “complete later” (2) “complete now". This is because 100% Visibility
requires use of the emulator out-of-circuit for a post-processing step.

|. By “completing later,” you have the option te save the uploaded logic-analyzer data
and let the in-circuit emulation proceed. You can capture and store arbitrary
numbers of IDS traces while the emulator remains in-circuit, giving them each
unique waveform names.

When you wantto view a particular trace, select the uploaded trace (labelled as
Uploaded in the Waveform Traces panel) and press Display Waveform. You are then
prompted to: (A) take the emulator out of circuit and extract 100% Visibility data or
(B} view explicitly probed data.

A. The emulatoris taken out of circuit and used for post processing, following
whichall the data required for 100% Visibility of design nodes is saved in
the appropriate.werve subdirectory. This step takes from 5 seconds to 30
minutes, depending on the depth of data stored in the IDS, and the speed of
the Emulator Host workstation (the one that is SCSI-connected to the
emulator). When this is complete, Virsim will be invoked (if it is not
already up) and will read in the waveform file.
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B. If you wish to view explicitly probed signals quickly, you do not have to
take the emulator out of circuit or wait for past processing. This may be
useful in some circumstances. You will have availableall primary inputs to
the design, plus those signals that were explicitly probed for triggering.
Selecting this option invokes Virsim immediately on the explicitly probed
data which is in frace /.wave probed. vre,

2. If when you upload from the IDS, you elect to take your emulator out of circuit,
then the post-processing will automatically occur following the IDS upload. Virsim
will be invoked (if needed) and will read in the 100% Visibility waveform file,
frace L.wave waveform. vrc, when it is complete.

Emulbation status

The Aamilation Status pane helps monitor the target system clock quality. If the target
system cock is noisyor runs too fast, the title of the pane will show in red:

Target Clock Error Detected!!!

When this messageis displayed, a “Reset” button in the panel frame will become sensitive.
When the target system clock has been cleaned up, the user can press the “Reset” button to
clear the error display. If the clockis still too noisy or fast, the display will turn red again.
When this occurs, the emulator will still attempt to operate, but some failure condition is
likely.

The error display is always turned off when the I/Osare disabled. In addition, the emulator
monitors the presence of target system power. If the 1/Os are enabled and the emulator
detects the absence of target-system power, the title of the pane will show in blue:

Target Power Missing!!!

The /snudation Status pane is also used to help set the clock speed for the design target
system for each independentclock in each clock domain.It also indicates the status of 100°
visibility functionality.

For each clock domain, the following two speeds are reported:

* A slower speed for when an even duty cycle is required. An even duty cycle ina
multiclock domain is where the period between every consecutive pair of edgesin
the domain is equal.

« A potentially faster speed that is usable when the duty cycle can be adjusted so each
edge to edge period is as long as required by the emulator.
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The speed reported is that of the fastest clock in the clock domain. For example, if a domain
has a Ix clock and a 2x clock, the displayed speed is that of the 2x clock. (Use of the -c/kop
option changes this. The key concept is that the frequencyreportedis that of the overall
repetition ofall the clocks in the domain.)

In addition to the clock speed which is given in kHz or MHz, a veyele-comn (vc) and a
minimum edge to edge periad in nsis given.

The phases reported represent a breakdown of the domain’s overall cycle which measures
the time required between the edges of every clock.

Clock relationships

It is necessary to generate clocks for the emulator and the target system that are at the
frequency required by the emulator. The simplest method fs to scale al] clocks by the same
ratio.

If a nonsquare clock can be provided, maximum emulation frequency can be achieved. The
fanmdation Status will provide maximum frequency for a 50% duty cycle clock and another,
faster frequency if a specific clock pulse can be generated. The difference between these two
clocks will be greatest if the design only uses one edge ofthe clock. In designs that use both
edges of the clock, this difference 1s not significant. In order to provide clocks with different
duty cycles, it is recommended that a pulse generator be used forall clocks that drive the
emulator.

It is not a requirement to maintain clock ratios between different domains in the system, but
whenfirst emulating,it is best to maintain relationships by slowing all clocks down bythe
same ratio. Once some functionality has been established, then test different clock ratios to
determine the system’s tolerance for different clocks. The emulator has no limits on the
frequency relationships, but only establishes a pulse width for each clock epoch. However,
the design might have limitations that require certain relationships, for instance, a graphics
design might require that the memory clock is at least twice the frequency of the PCT clack.
This might be a requirement because the synchronization circuit between the blocks expects
that two memory clocks happen within each PCT clock.

Once the maximum limits for frequency and frequencyratio are determined, then run the
design about 20% slower than the maximum frequencyand slightly less than the frequency
ratio requirement. This conservative approach will preventloss oftime debugging clock
issues and simplify the setup. Always remember to check the reported frequency for each
compile while it is downloading to make sure the target is running within the range of the
compiled database.
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\hultiple domain designs as a single domain

For designs that have multiple clock domains, emulation can initially be completed by
synchronizing all the clock domains to a single domain. By making a design function as a
single clock domain, many setup issues such as quasi-static nets are not an issues. This will
also eliminate synchronization problems. All synchronization design bugs will be masked,
butit will allow initial setup and debug to be completed faster by reducing the variables.
Once the synchronized environmenthas stable functionality, then the multiple clock
domains can be implemented and debugged. This strategy allows systematic debug and
elimination offactors.

To emulate a multiple clock domain design as a single domain, no netlist edits are required.
In the fimiig Specification form,

* select one clock as the masterthat will drive all domains

* define the top-level clock pins for all other domains as Data Signals and specify
them as Vo Connect (with the button)

* create one clock domain and draw the waveform for the master clock

* select an intemal net of each external clock in the other domains and

* draw its relative waveform to the single domain master clock

The emulator will then generate the second clock from the master clock.

Design emulation speed example

This example is a display of the design emulation speed for a four domain design with the
internal speed set at speed 7, 20 MHz. The numbersare all rescaled when the user changes
the internal emulator speeds.

domain®: 392kHz: 2 * 24ve

487kHz: 24ve / 1.28us + 14ve / 769ns

domain]: 444kHz: 4 * 10ve

769kHz: 10ve / 572ns+ Ive / 104ns + 3ve / 208ns + 7ve/ 416ns

domain?: 215kHz; 2 * 45vc

357kHz: 8ve /459ns + 45ve / 2.34us

domain3: 259kHz: 4 * 18v¢

350kHz: léve / 866ns + 3vc / 204ns + lSve /815ns+ 18vc/ 967ns
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In domain0O, there is one clock. With an even duty cycle, it can be set at 392 kHz. However,
if the duty cycle of the clock can be turned, the overall speed can usually be increased to 487
kHz, Thefirst phase of the clock must be given 1,28 us and the second 769 ns as shown in
Figure 58 an pase 247.

Observe that if the target system can tolerate a nonuniform duty cycle, the emulation speed
can usually be increased significantly.

Therelationship between clock signal values and the phases reported here is controlled by
the timing Specification located under the Design fnipori tabcard.

Clock fo

Timing Requirement 1.28us 769ns

Figure 58 One Clock with Even Duty Cycle

Tn domain1, the maximum clock speed with an even duty cycle time is 444 kHz. A tuned
duty cycle using 572 ns, 104 ns, 208 ns, and 416 ns lets it run at 769 kHz as shown in igure
39 on page 247. The Timing Specification, located under the Design Jimport tabcard, is used
to determine how long each clock should be held high or low.

Note that the minimum edge to edge period requirements are scaled when the user changes
the emulator’s internal clock speed, They can also change dramatically when the design is
recompiled.

Clock Ix |

Clock2x seee
 

Timing Requirement ' $72ns | 104ns ° 208ns ' 416ns

Figure 59 Two clocks with even duty cycle
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Resetting the emulator target system

Reset the emulator and target system and bring the emulator out of high-impedance.

Correct in-circuit operation requires the following:

+ <A valid sequence of resetting the emulator and target systems

« Bringing the emulator out ofits high-impedance I/O state to get the emulator and
target system correctly synchronized and working together

Before resetting the in-circuit emulation, download an emulator configuration image as
described previously. After configuration download, perform the following steps:

1. Apply and maintain a reset signal for the emulator and target system (emulatorreset
is only required when one of the design I/O terminals is a reset signal).

2. Using the VirtuaLogic interface and the /uifation window, click the AraAle f Os
box to bring emulator terminals out of their high-impedancestate.

Release the reset signal(s) for the emulator and target system in the order ofrelease
in your nonemulated system, the combined system should then begin to function.

Nab

You can perform this process using a script if you connect your target system reset and/or
emulator reset signals to one of the high-current emulator outputs which are underdirect
program control.

Trigger

Trigger pane has the trigger description given in the trigger form. It also has the signal
window that was used while compilation.

Waveform traces

The Haveform fraces pane is used to create a new waveform trace. Click on /isplay
Waveform button to see the waveforms on the GUL. Forinformation on the waveform
display tool, Virsim, refer to Firsim control window on page 249.
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Emulator log

The Aandation Log window shows the log of the emulating run. It 1s intended for
informational purposes only; however the user may be prompted from this window for
information during the operation ofthe emulator.

Virsim control window

Virsim hierarchy

Selecting the Hierarchy button will invoke VirtuaLogic’s FirtucalBrowser. The user can drag
and drop from the Firfea/Browserto the Firsim waveform display window.

Refer to page 49 for detailed information.

Virsim waveform

Selecting the Waveform button will invoke the Waveforar Window. The Waveforar Window
graphically displays signal waveforms over simulation time. Cursors and markers are
available for measuring edges and marking events that can be returned to later in the debug
session. The origin of an event maybe selected in the Waveform Windowfor display in the
Logic Browseror the Source Windeaw. Expression based searching can be used to locate
specific events. A vector may be expanded (to show each element) or collapsed.

For help using, the Firsiar Waveform Window, select the He/p button and then Hincdow.

Virsim register

Selecting the Register button will invoke the Register Window. The Register Windowallows
the user to design views for displaying signal values and text using simple graphicstools.

Register Windows may be combined into time-synchronized link groups with other debug
windows. Time-linking allows the designer to choose among a variety of change search
mechanisms provided in the various debug windows; using a combination of such contrels
can often be the most effective method of locating and analyzing design problems,
especially in mixed-level designs.
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Register Windows may be used in a variety of drag, and drop operations, to and from the
Haveform Window, Source Window, Logic Browser, and other Register Windows.

For help using the Firsint Register Window, select the He/p button and then Window.

Virsim source

The Firsint Source window is not supported in the VirtuaLogic 2.1 release.

Virsim fogie

Selecting the Lagic button will invoke the Logic browser. The purpose of the Logic Browser
is to ease design debug through improved access to, and visualization of simulation results.
This ts done by presenting a graphical interface specifically optimized for the tasks of design
navigation, signal tracing, and value viewing. Multiple Logic Browser Windows may be
open concurrently to view different parts of a design,

For help using the Firsia Logic Browser, select the He/p button and then Window.
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Compiler Options
Reference Guide

 

Overview

This chapter covers

RELC Additional Options on page 231

PLE Compiler Options on page 271

we conmmands on page 378 and

viask commands on page 321.

RTLC Additional Options

RTLC compiler switches can be classified into following categories:

* Design input switches

* Language recognition switches

* Gutputfile switches

* Messaging control switches

* Selective compilation switches

+ Debug and preservation switches

+ Optimization switches
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Table 8 RTLC additional options 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Catagories Type Switch Page No

Design input switches Verilog/ page 253
VHDL

‘Language recognition switches Verilog " -synth_prefix , page 254 ,
-enable_case_pragmas page 254

-compile_celldefines page 255

VHDL "-max_recur_limit . page 256 ,
-preserve_name_case page 256

-compile-vhdl-inits page 256

“-gnd_hanging_terminals , page 257,
Outputfile switches -out_dir page 258

-out_file page 258

“-log_file " page 258
-report_file page 258

-area_rep_file page 259

Message control switches ' Disable/ "suppress . page 259 ,
lirnit -max_error_count page 259
messages

-max_loop_cnt page 260

"-max_mesg_count " page 260°
Allow/ -allow_4ST page 260
Disallow ““ajlow_4ST_for_mod page 26]SimErrors - : :

-allow_GSD page 261

-allow_GSD_for_mod page 26]

-allow_ISL page 261

-allow_ISL_for_mod . page 262
-allow_MDR page 262

-allow_MDR_for_mod page 262

‘-allow_UFO , page 262 ,
-allow_UFO_for_mod page 263

-disallow_4ST_for_mod page 263

-disallow_GSD_for_mod - page 263
-disallow_ISL_for_mod page 263

-disallow_MDR_for_mod page 264

’ sdisallow_UFO_for_mod page 264
-enable_BHV_messages page 204 
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Table 8 RTLC additional options 

Catagories 

Selective compilation switches
 

 

 

Debug and preservation switches  

 

 

 

Optimization switches  

 

 

Design input switches

Verilog

* Automatic top module compilation

* -main <topmodulename> -- optional

* Standard Verilog options

Examples:
rtle-vle alu.v cntrl.y mem.y -vcclls.v

ttle-vle -main top! -f tops.v -. sredir +libext+.v

VHDL

* -main, -ent, -arch, -conf_name <top_name>
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Switch Page No

-import page 204

" -noblack_box " page 265
-force_module page 265

-force_all page 265

"-ignore_non_rtl_gen , page 266 ,
-debug page 266

-debug_module page 266

" -dont_debug_module . page 267
-preserve page 267

-preserve_module page 267
-dont_preserve_module , page 267
-lut_map page 268

-opt_level page 269

* -opt_timeout_limit , page 269
-res_share page 209
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+ -w <logical-library-name>

* -analyze, -87 (default 1993 mode)

Examples
rtle-vle -analyze -w memlib mem.vhdl
rtle-vle -analyze av padlib pads .vhd]
rtle-vle -analvze design vhdl
rtle-vle -main work.top(tl)
ttlc-vle -ent top

Language recognition switches

Verilog

-synth_prefix

SYNTAX:

-synth_prefix <prefix>

USAGE NOTES:

Enable recognition of the specified string as a synthesis pragma prefix; note that "ikos”
and “Synopsys” are recognized by default. Disables compilation of regions,

EXAMPLE:

module flop (k.d.q):
input k.d;
output q:
reg q;

always @ (posedge k)
q <=d:
$5 translateoff
initial q = 0:
// $§ translate_on

endmodule

-enablecase_pragmas

SYNTAX:
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-cnable_casc_pragmas

USAGE NOTES:

Enable recognition of the full_case/parallel_case pragmasin Verilog.

EXAMPLE:

case (scl)
2° bOO : ont =inl:
2°bOL : out =~in1:
2’b1O: out =in2:
2 b11 : out = ~in2:
endcase

case {sel}
Hikas full_case parallelcase
2° bOO : out = inl:

 

 

2bl: out = in2:
#/ no more items
endcasc

Case Type Line NO , Full Parallel
CASE 12 Auto Auto

CASE 24 USER User

-compilecelldefines

SYNTAX:

-compile_celldefines

USAGE NOTES:

Enables compilation of modules under Verilog celldefine directives.(Default:off for
library cells).

EXAMPLE:

“celldefine

medule my_and_3(z.a,b,c):
cutput 2: input a.b.c:
assign z=a&b&c:
endmodule:
“endeelldefine
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VEIDE

-max_recar_fimit

SYNTAX:

-max_recur_limit <num>

USAGE NOTES:

Specify the maximum recursion limit for recursive functions in VHDL.

EXAMPLE:

function_recur_and(vector: std_logic_veetor) return std_logic is
variable result: std_logic: variable length: integer:

begin
length = vector'length:

if Jength = 1) then
result := yeetor(O):

elsc

result -= vector(and recur_and(veetor(length-2) downto 0):
endif:
end function:

Here, recursion limit = length of vector + 1, max_recur_limit 32 will fail for a 32 bit
vector. Default limit is 1024,

-preservenamecase

SYNTAX:

-preserve_name_casc

USAGE NOTES:

Preserve the case of names in VHDL. Theoptions preserves case of nes and design
HATLS.

-compile-vhdl-inits

SYNTAX:

-compilce-hdl-inits
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USAGE NOTES:

Enable compilation of VHDLsignal (state-point) initialization into
FMW PDPC INIT primitives. [gnored for non-state-paints.

EXAMPLE:

signal p: std_logic:=0: / not a state-point, ignored
signal q: std_logic := "1°: // state-point
p<=aorb:
process(clk, a, b) begin
q <=aand b: ff ¥MW_FDPC_INIT1 inferred
cnd process:
2<=pxorq:

-gndhanging_terminals

SYNTAX:

-gnd_hangingterminals (like DC)

USAGE NOTES:

 

 
 

* Terminal # is hanging

* With this option, it will be driven to zero

Warning 5438: Module top, Instance inst, Net b: This input has no drivers, driving
zero,
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Output file switehes

-outdir

SYNTAX:

-oul_dir

USAGE NOTES:

Specify the output directory (default: rtlc.out). All outputs go in a single directory.

-out_file

SYNTAX:

-out_file

USAGE NOTES:

Specify the output netlist file (default: out.synth.y).

-log_file

SYNTAX:

-log_file

USAGE NOTES:

Specify the log file (default: rtlc.log)

-repert_file

SYNTAX:

-report_file

USAGE NOTES:

Specify the design report file (default: rtlc.report).
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~urea_repfile

SYNTAX:

-arca_rep_file

USAGE NOTES:

Specify the area report file (default: area.report).

Directories NM/, NETA INCR/

NMdirectory has the RTL debug database. NET directory has the gate level netlist database.
INCR directory has the incremental compile database.
 

CAUTION:The user should not de-

lete the files under these directories.

Message contro! switches

Disable‘limift messages

“Suppress

SYNTAX:

-suppress <messagemunber>

USAGE NOTES:

Suppress the specified message; note that Fatals and SimErrors cannot be suppressed.

-Maxerrer_count

SYNTAX:
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-max_crror_count <count>

USAGE NOTES:

Limit instances ofall error messagesto the specified number (default: 256).

-max_loap_ent

SYNTAX:

-max_lcop_cnt <count>

USAGE NOTES:

Limit reporting of combinatorial loops to the specified number(default: 256).

“maxmesscount

SYNTAX:

-max_mese_counl <counl>

USAGE NOTES:

Limit instances of each message to the specified number(default: 256).

Atlow/Disallow Sim Errors

-allow4SE

SYNTAX:

-allow_48T

USAGE NOTES:

Allow 4-state reads.
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~Hlow 4856formed

SYNTAX:

-allow_4$T_for_mod <module_name>

USAGE NOTES:

Allow 4-state reads for specified module.

-tlow_ GSD

SYNTAX:

-allow_GSD

USAGE NOTES:

Allow gate strengths and delays for all the modules.

-allow_GSD_for_mod

SYNTAX:

-allow_GSD_for_mod

USAGE NOTES

Allow gate strengths and delays for the specified module.

-allow_ISL

SYNTAX:

-allow_ISL

USAGE NOTES:

Allow incomplete sensitivity lists.
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-tliowISLfor_mod

SYNTAX:

-allow_ISL_for_mod <modulc_name>

USAGE NOTES:

Allow incomplete sensitivitylists for specified module.

-illow_MDR

SYNTAX:

-allow_MDR

USAGE NOTES:

Allow multiple drivers.

~lowMIDR_far_mod

SYNTAX:

-allow_MDR_for_mod <module_name>

USAGE NOTES:

Allow muitiple drivers for specified module.

-allowUFO

SYNTAX:

~allow_UFO

USAGE NOTES:

Allow undefined function/task outputs.
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~Hlow UFOfermod

SYNTAX:

-allow_UFO_for_mod <medule_name>

USAGE NOTES:

Allow undefined function/task outputs for specified module.

-disallow_45'F_for_med

SYNTAX:

-disallow_4ST_for_mod <module_name>

USAGE NOTES:

Disallow 4-state reads for specified module.

-disallow_GSD_for_mad

SYNTAX:

-disallow_GSD_for_mod <module_name>

USAGE NOTES:

Disallow gate strengths and delays for the specified module.

-disallowISLfor_mod

SYNTAX:

-lisallow_ISL_for_mod <module_name>

USAGE NOTES:

Disallow incomplete sensitivity lists for specified module.
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-disallowSIDR_formod

SYNTAX:

disallow_MDR_for_mod <module_name>

USAGE NOTES:

Disallow multiple drivers for specified module.

-disallowUFOformod

SYNTAX:

-disallowUFOfor_mod <modulc_name>

USAGE NOTES:

Disallow undefined function/task outputs for specified module.

-enableBLNmessages (RUD errers)

SYNTAX:

-cnableBHV_messages

USAGE NOTES:

This switch enables verbose reporting of RtlErrors. For example, refer to Ri/Warnings
and Rikrrors on page 124,

Selective compilation switches

“ho port

SYNTAX:

-inipert <module_name>

USAGE NOTES:
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Specify the given module as imported, rtlc-vle does not synthesize this module but it
writes out an empty module (pratotype) for it. Typically used for memories and
bonded out cores.

-noblack_box

SYNTAX:-

noblack_box

USAGE NOTES:

Disable treatment of undefined madules as black boxes

For Verilog, r#/c assumes inout ports, so avoid using blackboxes for verilog. Only
named port connections can be supported for Verilog. For VHDL,rile takes prototype
from component declaration.

-forcemodule

SYNTAX:

-ferec_module <medule_name>

USAGE NOTES:

Force the specified module to be compiled.

-force_all

SYNTAX:

-foree_all

USAGE NOTES:

Force the entire design to be compiled; this turns offall incremental checks.
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-igsnorenonrflgen

SYNTAX:

-ignorenonrt]gen

USAGE NOTES:

Non_integer generics are not supported and hence nonril.

EXAMPLE:

entity mem is
generic (data_size: integer ‘= 32: init_file: string = “mem.dat™}.
port (addr: in addr_t: data: inout data_t: wren: in bit):

end entity:

RtlError 3506: File nrg.vhd, Line 6: Non-integer type STRING used in declaration of
generic INIT is not permitted

With this option, they are ignored.

Notice 5254: File nrg.vhd, Line 6: Non-intever type generic INIT is not supported.
Ignoring the generic declaration.

Debug andpreserve switches

-debug

SYNTAX:

-debug

USAGE NOTES:

Enable source-level debugging for the entire design.

-debug_module

SYNTAX:
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-debug_module

USAGE NOTES:

Enable source-level debugging for the specified module,

-dont_debugmodule

SYNTAX:

-<dont_debug_medule

USAGE NOTES:

Disable source-level debugging for the specified medule.

“preserve

SYNTAX:

-presenve

USAGE NOTES:

preserve all RTL nets in the design,

-preservemodule

SYNTAX:

-preserve_module

USAGE NOTES:

Preserveall nets in the specified module

-dontpreservemodule

SYNTAX:
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-dont_preserve_module

USAGE NOTES:

Does not preserve nets in the specified module; instances to zero (ground).

Optimization switches

-lut_map

SYNTAX:

-lut_map

USAGE NOTES:

Enable LUT mapping; LUTsare written out in the file rtlc.out/out.lut.v which needs to
be passed to vsyn with the -Lutlib option. (5 - 10% improvement).

EXAMPLE:

Maps combinatinal logic into FPGA look up tables. It operates on a decomposed 2-
input netlist and is also more versatile than Xilinx mapper. Preserved nets are
decompiled as hierarchical refernces into LUTs.

AREA = 12 AREA =6
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-uptlevel

SYNTAX:

-opt_level <0/1/2/3/4e>

USAGE NOTES:

Specify the optimization level (detault: 3), 0 is the lowest and 4 the highest. Level 3 is
good trade-off between compile time and gate count.

-opt_timeoutlimit

SYNTAX:

-opt_timeout_limit

USAGENOTES:

Specify the timeout limit for optimization in seconds; use this if a single module ts
taking an abnormally long time to compile

-res_share

SYNTAX:

-res_share

USAGE NOTES:

Shares resources in mutually exclusive paths(0-25% improvement).

EXAMPLE:

always ‘¢ (sel or in] or in? or m3}
casex (sel)
2°bOx: out = inl + in2;
2 b1l0: out = in? + on3:
2 bl Ll: out = inl << in2:
endease

This is converted to : out = in2 + (end) ? inl: in3, // cummulative

where cnd = func(sel}
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Compiler Directives

Disable compilation of regions

synthesis_off, synthesison

translateoff, transiateon

-synth_prefix synopsys, ikos

Example:
module alu(...):
/f ikos translate_off

initial accumulator = 0:

# ikos translate_on
alwavs ‘@, (posedge clk)

accumulator = calculate(opeodc. operands):

VIDE. Built-in Pragmas

270

svn_feed_through
syn_signextend
svn_zcro_extend
svn_plus
svn_minus
svn_signedmult
syvn_unsignedmult
svn_abs

EXAMPLE:

If there is a ripple carry adderin the design, the rtlc does not know if the code is for an
adder circuit, but syn_plus, a built-in pragma, tells the rtle to substitute that piece of
code with an available addercircuit.
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VLECompiler Options

Table 9 VLE compiler options 

Option

Partition|Database
Control File

Paramet| Suppress
er ion

Analysis/
Transformat

ion

Control

Output
Simulat

ion
Models 

"-Ao" <string>

"-arrpart” <fpga_name>
 

"bond"
 

"Clk" <filename>
 

"-clkopt"
<factor><domain_name>
".CUc" <number>
 

"_CUi" <filename>

"-DB" <filename>
 

".define-"
 

"-defines_file" <filename>
 

"-Dump" <options>
<filename> 

"-fifo_refold_port_limit"
<integer> 

“-FPi" <filename>

"-hypd" <filename>
 

"-IncePrebe"
 

 
“_LBA "
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Table 9 VLE compiler options

  

 

 

 

 

 

 

 

 

 

 

 
 

      
 

Capacity|Partition| Database; Analysis/|Output Page
. Control|Control Transformat| Simulat Numb

Option : .
Argumen| Paramet|Suppress ion ion er

ts er Control=|Models

"Lib" <filename> page
308

“ Me" pare
312

"-Mem" <filename> page
309

"-memmap" page
313

"-Mm" <#> page
276

"-Mimfanout"<#> page
276

"Mo" <filename> page
314

“-MultiAsic" <filename> page
311

"-NAfi"<filename> page
287

"Nb" <#> page
308

"Net" page
287

"-NCfi" <filename> page
284

"-NFfi" <filename> page
286

"-neclkopt" <filename> page
298

"-noclockblocks" page
300

“-nodb"” page
281

"-NoSrfi"<filename> page
293

*-NoSyncQs" page
284
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Table 9 VLE compiler options 

  

 

 

 

 

 

 

 

 

 

 

 
 

 

      
 

Capacity|Partition| Database) Analysis/|Output Control Page
. Control|Control File|Transformat| Simulat|~°e [Numb

Option : . led by
Argumen| Paramet| Suppress ion ion sw er

ts er ion Control|Models

“-novre" Xx pase
281

"-noXCT" page
295

"-noXFT" page
295

"-noXlAT" page
296

“-noxnt” page
281

"-noXOT" page
295

“noXSAT" pave
296

"noXTAT" page
296

"-NPb" <#> page
309

"-Pfi" <root_module>. place page
316

"-Pfo"<root_module>place page
316

"-Pi" <root_module>.part page
315

"-Po" <root_module>part page
315

"-Pod” <root_module>. pod pase
311

"-ProbeCard” <#> page
310

*-ProbeCore” <filename> x page
310

“-ProbeDB" <filename> Xx page
311
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Table 9 VLE compiler options

  

 

 

 

 

 

 

 

 

 

 

 
 

      
 

Capacity|Partition| Database; Analysis/|Output Page
. Control|Control Transformat| Simulat Numb

Option : .
Argumen| Paramet|Suppress ion ion er

ts er Control=|Models

"-Probeln" <filename> page
309

"-ProbeMap” <filename> pare
310

"-ProbeWindows" page
<filename> 310

"-PUi" <filename> page
280

"gq" page
303

"-QSfi'<root_module>.qsf page
283

“-Root" page
309

"-SDPN" page
297

"_Ge" page
292

"or" page
292

“-syspart" <fpga_name> page
312

"-tarset" <filename> page
312

“-targetfile” <filename> page
312

"-Terse 100" page
304

"-TerseProbe" page
305

".Ti" <filename> page
314

"-TNfi" <filename> page
290

yt page
303

2f4 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 274 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 275 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 275 of 394

Chapter 9 Compiler Options Reference Guide 

Table 9 VLE compiler options 

  

 

 

 

 

 

 

 

 

 

 

       
Capacity|Partition| Database) Analysis/|Output Control Page

. Control|Control File|Transformat| Simulat|~°e [Numb
Option : . led by

Argumen| Paramet| Suppress ion ion sw er
er ion Control|Models

"Vhe" <#> Xx pave
301

W ye" page
304

"-vhdlout" page
303

"-vhn" page
301

"-Vo" <filename> page
302

Wig" page
304

"-ysn" pave
301

ray! page
304

"-writevpd" page
281

"XCrossDomainIO" page
299

“-XFTL" page
299

"-x]n" page
302

"Xo" <filename> page
314

“XTAT" pave
296
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Capacity control arguments

-\im

SYNTAX:
-Mm <#>

ARGUMENT:

<H> This switch controls the amount oflogic in each chip.

DEFAULT:

Default: 10

Range: 8 - 12
Scale: 10 = 100%; 10,5 = 105%

USAGE NOTES:

FPGAsize-modeling control for partitioning.

The default for this switch is 10 which targets 100% logic allowed on each chip (cost
of 5000 / 10,000). Changing «=-to 9 reduces the amountof lovic allowed to 90%.
This improves the FPGA Place and Route time by making each chip easier to place
and route. However, the design might runslightly slower because of fewer gates in
each chip and more chip hop required in a path. It also uses the hardware capacity less
efficiently and is not recommended if a design is a tightfit in the emulator.

Increasing this number provides more utilization but at the same time increases the
FPGA Place and Route time. For example,

-Mm 10.5 // expands modeled capacity by 5%

Refer to -Ct/ on page 278 for information on a design that exhibits a structure leading
to systematic place and route failures that are insensitive to the -A/m7 cost adjustment
parameter.

-\imfanout

SYNTAX:
-Mmfanout <#>

ARGUMENT:
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<at> Post-partition size modeling control

DEFAULT:

Default: Current value of -Adar

Range: Same range as -Ad/n
Scale: Choose a value greater than -Adi

USAGE NOTES:

FPGAsize modeling control: Setting this larger than -A/a7 will control congestion.
This is most appropriate when -/imp f indicates average transition count well in
excess of one.

Refer to -Daimp on page 305 for information.

Partition control parameters

“Che

SYNTAX:
-CUc <number>

ARGUMENT:

<number> The <sueber> is an integer.

DEFAULT:

The default value of the parameter controlled 1s one.

USAGE NOTES:

The baseline adjustment value can be set to something other than one by using this
switch.

Refer to -Cl/i on page 278 for additional information about a variable cost adjustment
factor.
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-CUi

SYNTAX:
-CU: <filename>

ARGUMENT:

<filename> User hierarchical cost control file

USAGE NOTES:

Solves the fitting problem in FPGA compilation.

On rare occasions, a design exhibits a structure leading to systematic place and route
failures that are insensitive to the -Afm cost adjustment parameter(refer to -Af#7 on
page 276 for details). If an FPGA fails to compile, and the components on the FPGA
are mostly from the same part of the design, the user can raise the weight of that part
using the compiler option -Cli- filename as follows:

+ Atthe commandline, create a new file. The file contains one or morelines of the

following form:

Module <module_expression>

where <mod#tle expression> is a regular expression matching the hierarchical
name of one or more module instantiations within the design. Any module listed
in the file has its modeled cost increased.

The typical use ofthe file has the following form:

Module a.b.c.#2*##%**

which matchesall instantiations within the scope a.é.c. (The numberof *5
should exceed the internal hierarchical depth of the scope a.4.c.}

All the modules under the hierarchy ¢.4.c. get a higher cost than they normally
would during design compilation,

* Return to the Compile form and in the Compiler Options window enterthe
following:

-CUi <filename>

* Recompile the design.

The -€"¢/F switch allows a variable cost adjustment factor. The syntax 1s as follows:

Module «moduleexpression> <number>
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For this syntax, the cost adjustment value for all modules matched by the regular
expression module expression 1s Humber independent of the -CU/ baseline
established by -("f/eor its default.

Refer to -CU/e on page 277 for additional information.

Use of the -CU/i switch with a nondefault value is effective in situations where some

FPGAscompile excessively slow due to very slow Xilinx timing analysis in the
presence of highly divergent and reconvergent combinational structures.

-FPi

SYNTAX:

-FPi <filename> -Pi <partition_input_filename> -Ph <place_input_filename> [-Po
<partition_output_filename>]
[-Pfo <place_output_filename>]

ARGUMENT:

<filename> Further partitions the contents of the designated file.
Lists on separate lines the namesofall noncompiling
FPGAs.

-Pi <partition_input_filename>
Reads whatis in the file as the partition result of the
previous run. Contains the partition result ofthe
previous run. This is required.

-Pfi <place_input_filename>
Reads in the result of placement from the previous run
as output of the placer. Contains the placement from the
previous run. This is required.

-Po <partition_output_filename>
Outputs the result of the partition into the specifiedfile.
Contains the result ofthe partition, This is optional,

-Pfo <place_output_filename>
Outputs the result of placementto the designated file.
Contains the result of place. This is optional.

USAGE NOTES:
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Enables further partitioning.

If one or more of the FPGAsdoes not compile, a message appears in the Place and
Route Log window listing the failures. To correct thesituation, take the following
steps:

+ At the commandline, create a new file comprising the name of each
noncompiled FPGA on a separate line

* Return to the Compiler form and in the Compiler Options window enter the
following:

-FPi <filename> -Pi <partition_input_filename> -Pli
<place_input_filename> [-Po <partition_output_filename>|
[-Pfo <place_output_filename>|

+ Recompile

-PLi

SYNTAX:

-PUi <filename>

ARGUMENT:

<filename> Allows the user to group logic to be on the same FPGA

USEAGE NOTES:

To use that option, in the Corpiler Option pane, enter -PLi- filename -

Thefile is in the following form:

Group <group_number>
M<modulename0>
M <modulename [>

smodifencanen—is a hierarchical module reference or regular expression matching
one or more modules. There can be several groups in the file and each group can have
any numberof primitive logic names. The compilerclusters all the modules in each
group together so they end up in the same FPGA.
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Refer to No-ifows#7 Combinational Loops on page 136 for additional information on
using -PLi.

Database file suppression switches

-writeypd

SYNTAX:

-writevpd

USAGE NOTES:

Enables ppd file generation. It allows compatibility with FirSir.

“BOVE

SYNTAX:

“HOVTC

USAGE NOTES:

Disables vrefile generation.

-noxnt

SYNTAX:

-noxnl

USAGE NOTES:

Disables xffile generation.

-nodb

SYNTAX:
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-nodb

USAGE NOTES:

Prevents writing the database on the disk. It does not generate the afile andit
disables the vf file generation.

This file is used when doing an incremental compile to add or delete probes. This
switch saves some disk space and also speeds up the compile process.

Analysis/Transtormation control

-LBi

282

SYNTAX:

-LBfi <filename

ARGUMENT:

<filename> Reads in the file with the latch bias net(s)

USAGE NOTES:

This switch improves the model execution speed for same latch-based datapaths. It
is a means to control latch processing in order to insure that a particular stage of
logic in a latch-based datapath is allowed the maximum time for propagation,
generally a full clack cycle.

If latches clocked by opposite clock phases are used in a datapath, under some
circumstances the VirtuaLogic compiler will unnecessarily constrain the flow
between adjacent stages of latches to within a half clock cycle. A deep datapath
example might be a 64-bit full data adder in an ALU or multiplier/divider which will
be performancelimiting in the emulation model.

The <filename> formatis:

Net <net-expression>

where <net-expression> is a hierarchical net name or wildcard expression matching
a collection of nets. Processing of any latch which either combinatorially reaches or
is combinatorially reached from a net identified in the -LBfi file will be biased to
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allow maximum timein the direction of the latch bias, thus, latches whose outputs
reach a latch bias net will give more time to the output at the expense of the input,
while inputs will give more time to the input at the expense of the output.

It is not necessary to specify directly the latch input or output nets in a -LBfi file.
Specifying a net for latch bias will affect all latches whose outputs combinatorially
reach the specified net or whose inputs are combinatorially reached from the
specified net. For example, in the 64-bit adder examplecited above, using a wildcard
expression to identify all nets in the adder carry chain is sufficient to impactall
latches fanning into or receiving any output from the adder datapath.

If both the input and output of the same latch have a bias, controlled biasing of the
latch will net occur and the task objective may not be achieved

Also, use of -LBfi suppresses some forms of automatic dataflowpath partitioning
and ean result in identification of combinatorial cycles in a design which does not
exhibit them in the absence of -LBfi. If this occurs, and the cycles are too large for
the WLE systetn to model, restrict -LBfi to areas of the design not exhibiting cycles.

-OSi

SYNTAX:

-~QSfi <root_module>.qsf

ARGUMENT:

<root_modules>.gqsf Quasi-static net file

USAGE NOTES:

This switch works in conjunction with the -Dip gq option. It reads in a user-selected
set of quasi-static nets for resolving clock domain merging ambiguities.

Refer to -vunp on page 303 for additional information.

Refer to -/Njfi on page 290 for information on hierarchical net references in annotation
files.

Refer to -NoSyrcQson page 284 for information on quasi-static net processing.
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-SossncOs

SYNTAX:

-NoSyncQs

USAGE NOTES:

-NCTI

Quasi-static net processing has changed such that all cross-domain fanouts of a given
net which has been declared quasi-static will always see the same value ofthe net.
This behavior only applies to quasi-static cross-domain nets.

Note that this behavior results in the potential masking of race conditions specifically
associated with multiply sampling any quasi-static marked net. It does not impact race
condition modeling between pairs of quasi-static nets, between quasi-static and
nonquasi-static nets, nor multisampling of nonquasi-static nets.

The change which leads to this behavior ean be suppressed by adding the compile
switch -NoSprcUS. However, this mayresult in excessively large models when 100%
visibility is enabled.

SYNTAX

-NCfhi <Filename

The -VC/f switch enables a feature which will be referred to as a NoClock annotation. -VCfi iakes a
<filename> argument whichidentifies a file containing net or terminal NeClock specifications.

ARGUMENT:

284

A Net NoClock specification has the following syntax :

Nei <netname>

where <netname> is a hierarchical net name or recular expression and indicates that
all nets matching netname have a NoClock attribute.

A Terminal NoClock specification has the following syntax:

ferminal <terminal-name>
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where <terminal-name> is a hierarchical terminal name or regular expression and
indicates that all nets connected to matching terminals have a NoClock attribute. If
the terminal is an input terminal, the attribute only applies to the specific net fanout
connected to the terminal. If the terminal1s an output terminal, then the attribute
appliesto all net fanouts, as would be the case if a Net NoClock specification were to
be used.

Example:

-NCA vmw.nclk, where the content of ymw.nclk is:

Ne/ top.inst_foe_core_nobuf_top.corecomp.inst_foe_core.inst_cu_shell.reset

terminal topbv\h_int/enf/U157_A

USAGE NOTES:

Designs with complex clock trees intend to consume an abnormal high number of
gates and result in long PAR compile times. This is due to the pessimistic nature of the
compiler and the fact that clock trees need to duplicate into each FPGA that contains a
sequential elements clocked by this particular clock. The NoClock annotationis a
feature that reduces clock tree complexity, then facilitate clock generation

Usage of -Dump m0 dumpoption will repert the clock source cost ofall clocks and
gated clocks. -VC/7 1s to be used to annotate part of a clock gating circuitry, net or
terminal, that contributes to clock generation, whenever the compiler reports high
clock source costs above 1000.

EXAMPLE:

One common example of a circuit with nets which cannot be automatically determined
to be NoClock candidates are clock multiplexing circuits which select from one of
several clocks (between clocks of the same clock domain). The control signals which
choose between the clocks are often NoClock candidates and also often are produced
by substantial logic cones which one might wish to remove from the logic tree.
Multiplexorselect signals are legitimate NoClock signals under a variety of
circumstances. If the select value changes occur whenall clocks have the same value
then a delay on select doesn’t impact active clock edges.
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sel

This would be the case when switching from a 1X clock to a 2X clock if the switch
occurs at a point where both clocks are producing a rising edge for an instance.
Similarly, this would be the case if all clocks are gated to some constant value during
the select change.

Altematively, clock switches may be very rare and glitches during the switching point
maybe expected and tolerated by the design, by following the clock switch by some
form ofreset activity. Here a NoClock may have a circuit semantic impact but no
impact on the higher level operation of the device.

In addition to selects on clock switching circuits, other forms of clock gating may
cause the VStation compiler to incorrectly decide that some net and logic tree are
delivering active clock edges. Ifthis is determined to be causing either excessive logic
resource use or contributing to FPGA timing problems, then NoClock can be applied
as a way to eliminate the net and logic cone from the clock tree.

-NEFi

SYNTAX:

-NFAi <filename>

ARGUMENT:

<filename> Readsin the no-flow nets from the no-flow file

USAGE NOTES:

This switch allows the information for the no-flow to be read in with each compile.
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A user-inserted no-flow is precisely equivalent to the injection of a pipelining flip-flop
on the specified circuit net or terminal. The pipeline flip-flop is clocked by the first
edge in the clock pattern provided for the clock domain associated with the no-flow.
(For clock domains with higher frequency clocks, i.e, 2X clocks, the first and
subsequent symmetrically placed edges are used.) For NET nodepends or TERMINAL
nodepends on primitive output terminal, the clack domain used will be the domainin
whichthe net’s source driver is located. For TERMINAL nodepends on primitive input
terminals, the relevant clock domain will be the clock domain of the associated

receiving primitive.

This ensures that na-flows have the equivalent behaviorin Virtualized Models as they
do in-circuit underall conditions,

-NAN

SYNTAX:

-NAfi <filename>

ARGUMENT:

<filename> Reads in the net timing information from the net
annotationfile

USAGE NOTES:

Nettiming annotation allows the user describe timing characteristics of internal nets in
a design.

In some situations, the emulation compiler adopts an overly conservative model ofthe
behavior of a design net. If the net 1s a clock, particularly a clock with high fanout, this
modeling pessimism can lead to added capacity requirements and/or diminished
performance. Net timing annotation allows the user to specify a more accurate timing
behavior to improve capacity or performanceissues.

Net timing annotations relate edge and/or value behaviorof a net to some primary
clock signal. A net timing annotation takes the Ne? form described below:

Net

SYNTAX:
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Net <netname> <clockname>|imert] <kevword>

ARGUMENTS:

<netname> This is a name or regular expression matching the
hierarchical name of one or more design nets.

<clockname> [invert] This indicates that the timing behavior specified for the
signal <clockname> is the basis for identifying
behavior of <nename>. The optional keyword mvert
indicates that the behavioral basis for <verame> is the

inversion of the behavior of <cflockrame>.

<keyword> Takes the value zeros, ones, edges, rise, or fall.

Zeros/Ones This indicates that the signal <#esszame> 1s zero or one,
respectively, whenever the clock prototype behavior
exhibits this behavior,

Edves This indicates that when <c/ockname> has a rising
edge, <efname> has a rising edge or is stable, thatis, it
does not have a falling edge. Similarly, when
<clockname™> falls, <vetame> falls or remains stable.

Rise/Fall This indicates that <#eranre> only has value changes
whenrising/falling edges occur on <cfockuanie>.

The user can apply multiple net timing annotations to a net. Behavicral characteristics
associated with knownvalues are the intersection of the behaviors of the annotations.

Behavioral characteristics associated with net changes are the union ofthe behaviors.

EXAMPLE:

A data-dependent edge detector circuits example follows,

Various formsofdata-dependent edge detector circuits produce conditional pulsesthat
the user can describe using net timing annotations.

Assumein all cases that clk is a simple periodic clock.

1. You can characterize this output xclock as

Net xelock elk zeros

since the signal xclock can be 0 or 1 when clk is 1 but is always 0 whenclk is 0.
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selock
sha

alk 
Without this characterization, the emulation compiler models the signal as being
entirely unknown and potentially making either rising or falling transitions on both
edges of clk. This action causes the state elements that are clocked by this signal to
be viewed as potentially changing on either edge of clk. With the timing annotation,
rising-edge state elements can be known to be active only on somerising edges of
clk and similarly forfalling-edge state elements.

2. In this circuit,

data

elk 
you can characterize xclock as

Net xelock clk invert ones

since the signal xclock(relative to the inversion of clk) is 1 when inverted clk is |
and can be either | or 0 when inverted clk is 1.

Sad A symmetrical divide-by-3 circuit is a good example of a circuit that you can
describe as edges.

Net d3 clk edges
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init

 

    elk

d3

Onlyrising edges of d3 occur whenclk rises, and onlyfalling edges of d3 occur
when clk falls.

~ENA

SYNTAX:

-TNii <filename>

ARGUMENT:

<filename> This is the tie-off net filename.

USAGE NOTES:

It reads the tie-offnet file. This turns on a feature that allowsthe user to use a file to

specify nets that are tied to a constant value (0 or 1). The file syntax ts as follows:

Net <netname> <valuc>

Tenninal <terminal-name> <yvalue>

where the <va/#e> can be one, ONE, zero, or Z-RO, the <netnanre™ is a net’s

hierarchical name, and fermrinal is a hierarchical name in the following form:

<modulename>.<terminal_name>
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The specified net or the net connected to the specified terminal is tied to the constant
that <vafve> specifies.

Specifically, if there is a reference to a net in one of the followingfiles:

Net a.bc

this reference will effect all nets which are aliases of the specified net. Aliases can
result from assign statements,

assign = d:

cand ¢ will be aliases and any referencesto either will impact both. Aliases can result
from hierarchical connections which are not at the user primitivelevel.

hier hierl (. A(B). ...

Band hier 1.4 will be aliases and any reference to either will impact both.

In other words, tying a net on either side of a hierarchical boundaryresults in all
fanouts of the nets on both sides of the boundary beingtied.

The easiest way to understand the full implications ofa tie or annotation ona netis to
view the annotation as always occurring at the output of whatever primitive actually
drives the net(s).

If there is a need to tie or apply annotations, like quasi-static or no-flow, to some
fanouts of a net and its aliases without applyingit to all fanouts, the way to do this is
through ferarinal annotations.

Terminal a.b.d.E

If a.b.d is a user defined primitive and E is an input terminal, this annotation will just
impact the net fanout reaching the relevant terminal. (fer#/na? annotation on output
terminals are equivalent to Vet annotations on the output net or any ofits aliases.)

Be careful when using Ne/ based annotation; feria? annotations are safer.

Refer to Nef tie-offs on page 136 for additional information.

Refer to vie. browse constants on page (39 for information on bringing up the wrein
order to see the value of netlist constants.
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-Se

SYNTAX:
-Se

DEFAULT:

By default, enables are evaluated for primary 10 in order to turnoff the IO as scon as
possible.

USAGE NOTES:

Allows lazy (late evaluation of} tri-state enables on primary TO, The -Se allows the
evaluation of 10s to be different until the next point at which the target system or the
emulator sample the IO value.

-Sr

SYNTAX:
-Sr

USAGE NOTES:

Enables lazy reset. This switch allows a late evaluation of the asynchronoussignals.
The nature of the asynchronous set and reset requires analysis of the output of the
register at all times. As a result, it increases the complexity of the design. If precise
timing of asynchronousset or reset 1s not required for functionality, this switch holds
the signal evaluation until the next clock edge.

Refer to -NoSrfi on page 293 for additional information,

The modeling semantics of the -Sr switch in the VirtuaLogic 3.5 release, corresponds
precisely to the conversion ofaffected state elements from using asynchronous preset
and clear to using synchronous preset and clear. Preset and clear are only evaluated at
active clock edges, (for flip-flops) or during open gate regions (for latches.)

Former semantics involved an immediate update of the state during any active preset
or clear but a deferred propagation of this change to other parts of the design at the
option of the emulation compiler. The behavior underthis semantics could vary from
compile to compile whereas the VirtuaLogic 3.5 behavior is precisely defined
independentof a particular compilation.
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Onearea of caution regarding this semantics is asynchronouspreset or clear signals
coming from primary asynchronous inputs or being generated in one clock domain
and consumed in another, Under the former semantics,state would always be updated
independent of the width of the active region of preset or clear. Under this semantics,
the active region must include a clock edge of the relevant state element. Therefore,
preset or clear pulses narrower than the clock period of the receiving state elements
may be missed.

Synchronized preset or clear signal behavior takes precedence over clock enable
terminals, for state elements containing synchronousclock enables and synchronized
preset or clear in the reference library. Therefore, at clock edves, clear or preset takes
place independentof the value of the clock enable if clear or preset are asserted,

As with the asynchronousversions of these signals, clear takes precedence over preset
in all reference library primitives.

The 100% Visibility feature imposes some hardware overhead cost when compiled
into models. Certain structures can be particularly expensive and may lead to more
excessive costs. These include large storage macros implemented as gates, heavily
latch-based design styles, large numbers and/or very high fanout cross-domain or
asynchronousnets, particularly if the nets go to asynchronouspreset or clear
terminals.

Space improvementis possible by modeling storage macros as memories,treating
high fanout asynchronous inputs as synchronous, using -7 to convert asynchronous
preset/clear modeling to synchronouspreset/clear modeling using quasi-static
annotations on the highest fanout cross-domain nets if they are not already quasi-
static.

-NosSrit

SYNTAX:
-NoSrfi <filcname>

ARGUMENT:

<filename> File for slow-reset instance overrides

USAGE NOTES:

Allows -Sr to be used for most state-elements while maintaining mere precise
modeling semantics for some set of user-specified state elements.
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EXAMPLE:

Lazyreset is a modeling style for asynchronouspreset/clear behavior ofstate elements
that trades off precise timing behavior for improved emulation performance. When
enabled, lazy reset defers asynchronous preset/clear induced output changes on state
elements until the next active clock edge.

The user ean selectively exempt state elements from lazy reset which allows imprecise
modeling for most state elements while retaining the more precise modeling for the
selectedset.

Save the name(s) of the module(s) to a file and invoke the -NoSrf switch with this file's
hierarchical prompt on the commandline.

To exempt certain modules from lazyresets, create a file with a series of lines having
the following form:

Module <module_expr>

The <moudufe expr> is a regular expression that matches the hierarchical path name of
one or more modules in your design. For example,

Module A contains modules B and C, and module B contains modules D and E. To

turn off lazy reset for module A.B.E,include this line in yourfile:

Module A.B.E

To turn off lazy reset on modules D and E withasingle line, include the following line:

Module A.B.*

The following conditions constitute default behavicr:

* If you do not choose the -s+ switch, lazy reset modeling does not apply to any
modules

* If you choosethe -Sr switch, but not the -NoSrfi flere switch, lazy reset
modeling applies to all relevant modules

+ If you do not choose the -4r switch, but choose the -Nosri: filename switch, no
modules have lazy reset turned on

+ If you choose the -S> switch and the -Nesrfi fAfencme switches, you enable lazy
reset modeling for all relevant modules except for those moduleslisted in the file
<fllenanie>
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Underthe following conditions, errors occur:

+ Ifthe file specifies modules whose literal or wildcard-substituted names cannot
be matched, the program prints out 4 warning message but does not exit

* If you choose the -\eSrfi switch, but do not indicate a filename, the compiler
errors out and prints an error message

* Ifthe word Afodi/e does not precede each module name, the campilererrors out
and prints an error message

~GONOE

SYNTAX:

-n0oXOT

USAGE NOTE:

Prevents latch open transformations.

-HONCT

SYNTAX:
-noXCT

USAGE NOTES:

Prevents latch close transformations.

-noN PE

SYNTAX:

-noXFT

USAGE NOTES:

Prevents flip-flop identification.
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-noXN IAT

SYNTAX:
-noXIAT

USAGE NOTES:

Disables latch flow analysis/optimization. Refer ta -1eaAS4 7on page 296 for
information on the complementary operation.

-n0NSAT

SYNTAX:
-noXSAT

USAGE NOTE:

Prevents latch flow analysis/optimization.

-nONPAT

SYNTAX:
-noXTAT

DEFAULT:

off

USAGE NOTES:

Disables latch tri-state flow analysis/optimization. Refer to -AX7ATon page 296 for
information on the complementary operation.

-STAT

SYNTAX:

-XTAT

DEFAULT:

off
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USAGE NOTES:

Enables/disableslatch tri-state flow analysis/optimization, Refer to -voX74? on page
296 for information on the complementary operation.

-SDPN

SYNTAX:

-SDPN

USAGE NOTES:

Saves dropped probe nets and saves probed nets from optimizing out. Suppresses
elimination of dead logic on probed nets

When using this switch, the compiler does not optimize out dead logicif the logic has
been probed.

-fifo_refold_pert_limil

SYNTAX:

-fifo_refold _port_limit <integer>

ARGUMENT:

<integer> Specifies maximum numberof ports above which no
fifo refolding is done.

USAGE NOTES:

It arises as part of the memory resynthesis phase in VLE. Firstly, multi-domain
memories get split by their data-bits into multiple slices that are the same width as the
physical SRAMsin the emulator. The problem with this data slicing is that a large
numberofeffective FIFOs are obtained, which don’t share physical memories very
easily. So it is possible to run out of physical SRAMsin the emulator memories on
which the FIFQsare put. FIFO refolding will take these sliced FIFOs and rejoin them,
This uses the physical SRAMs morefrugally, but at a cost of performance because of
the increase in the vcycle count.

The fifo_refoldportlimit allows the user or AE to increase performanceat the cost of
memory capacity, or vice versa.
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If multiport FIFOs are determined to be the performance timing issue, choose a value
equal to the numberofports of the memory limiting performance.

-nochkopt

SYNTAX:

-noclkopt

USAGE NOTES:

Suppresses clock folding.

~clkopt

SYNTAX:

-clkopt <factor> <domain_name>

ARGUMENTS:

<factor>

<domain_name>

DEFAULT:

The default folding factor is the ratio ofthe fastest clock in a domain to the slowest
clock in the domain,

USAGE NOTES:

Uses the nondefault folding factor for named demain.

This implements clock folding which can reduce the resources required at an expense
of emulation speed.

Use this onlyif the design has clocks that are exactly 1/# the frequency of the other
clocks in the domain.

EXAMPLE:

For example, this cption 1s used when two clocks in the one domain exist and oneis
twice the frequency of the other. Where #7 is the number of ways offolding, # 1s two.
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NCrossDomainIO

SYNTAX:
XCrossDomainIO

DEFAULT:

Bydefault, the emulation compiler treats primary IO with mixed clock domains, an
intemal clock domain which is different from the specified external clock domain as
an error.

USAGE NOTES:

Prior to the VirtuaLogic 2.1 release, this construct produced a warning message but
continued to compile. In most cases, 1t appeared that this behavior was a result of a
misspecification on the part of the user; therefore, it has been made into an error.

If this constructis really desired, add the compiler option XCrossDomainiO. This
option causes the construct to produce a warming instead ofan error.

-NEEL

SYNTAX:

-XFTL <filename>

USAGE NOTES:

-XI-71is used to enable the selective conversion of flip-flops into functionally
equivalent master-slave latch pair structures.

The option takes a filename argument which contains lines with the following syntax:

Module <module-expression>

or

Net <net-expressicn>

Forthe first syntax, <modude-expression> 1s a regular expression matching the name of
one or more module instances within the design. Any instances identified which are
flip-flops are converted into functionally equivalent master-slave latch structures.
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The second syntax, <rel-expression> is a regular expression matching the name of one
or more nets within the design. For any such net, all flip-flop instances whose clock
terminal ts combinatorially reachable either directly or indirectly fram the specified
net are converted into equivalent master-slave latch structures

There are two typical scenarios in which -XFTLis used.

A. Synchronous data-dependent clocks delivered on primary data inputs. WLE does net
properly model circuits in which a primarydata input, (as opposed to a primary
clock input) delivers the edges that clack internal flip-flops, either directly or
indirectly. This constraint does not hold for latches, which can be gated by arbitrary
signals, data or otherwise. As a result, X/‘/7. can and must be used to convert flip-
flops to latches whenever a primary data input supplies the clock edges for any
design flip-flops.

One example of such a structure occurs in AGP interfaces, in which AGPstrobes,
which are typically handled as data signals in VLE, deliver the clock by which the
AGPdata bus is sampled within some AGP interface implementations.

In such a case, using a
Net <net-expression>

AF17, directive whichlists the internal AGP strobe nets serves to trigger the
transformation, needed for a correctly functioning emulation model,

B. Reducing clock cost of high-cost clock structures

Clock logic processing offlip-flops and latches differs for VLE. Asa result, it may
be advantageous from a resource usage standpoint to convert somesetof flip-flops
into equivalent latch structures in order to use less clock logic space. This can be
conveniently achieved using X/-77 with a net argument which is a common
ancestorin the clock tree for the desired flip-flops.

-noclockblocks

300

Syntax:

-noclockblocks

Usage notes:

Use ofthe -noclackhiocks switch enables a new algorithm for handling user clock
logic. Prior to this new algorithm, in some cases, complex user clock logic could result
in either of two problems

1. Unexpectedly high FPGA counts due to excessive clock logic
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2. Unsatisfactory FPGA timing constraints resulting in PAR failures or very long
FPGA compilation times.

These problems were typically avoided through the use of -A7'77, and/or -NCfr
switches.

Use of the new clock handling algorithm enabled by -roclockblocks avoids the need
for using either -A7°/7, or -VCfi for the purpose of minimizing clock logic.

Control of output simulation models

-VWhe

SYNTAX:

-Vbe |<#>|

ARGUMENT:

<H> Limits maximum size of scope in virtualized model

USAGE NOTES:

Use this option if the simulation modelis too large.

“vhn

SYNTAX:
-vhn

USAGE NOTES:

Writes hierarchical version of virtualized model.

-Vsit

SYNTAX:
-Vsn
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USAGE NOTES:

Uses short (nonuser) names in virtualized model.

“ain

SYNTAX:
adn

USAGE NOTES:

Uses long (user) names in FPGA netlists.

If there is a need to debug XFFfiles, use the -v/# switch.

This will print out long names into the XFF files. These names should have enough
information so that it can be determined where they originated from in the original
hierarchical design.

The -x/option may have some naming bugs and should be used with caution because
it may cause FPGA compiles to fail.

If there is a case where there is a need to know what is in an FPGA,do the following:

* edit parcinis.mak

* change -Po to -Pi

* change -Pfo to -Pf

« add -x/7 to the Compiler Options pane

* recompile and then debug the problem

* remove -x/#7 before the next “real” model build

-Vo

SYNTAX:

-Vo <filename>

ARGUMENT:
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<filename> Filename for detailed virtual wires simulation model. It
is recommended that: s#recf vv." 18 used for the

<fllename>, however, it is not required to name thefile
this.

-vhdiout

SYNTAX:
-vhdlout

USAGE NOTES:

Produces output simulation models in VHDL.

\iseelHaneous

-¥

SYNTAX:

“

USAGE NOTES:

Print version information and exit.

SYNTAX:

“4

USAGE NOTES:

Quiet mode which suppress warning printouts
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“Vs

SYNTAX:

“5

USAGE NOTES:

Verilog parser warning control.

-¥e

SYNTAX:

AC

USAGE NOTES:

Verilog parser warning control.

VW

SYNTAX:

ah

USAGE NOTES:

Verilog parser warning control.

-Ferse 100

SYNTAX:

-Terse100

USAGE NOTES:

Designs that implement memories with bit-wide write enables by using an extra read
port suffer from excessive automatic probing for 100% visibility. The read port is
only used to feed back the "old" values to be muxed with "new" values bythebit
write enables, driving a write port. This extra read-port does not need to be probed to
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get 100% visibility to work. So in cases where the extra probing is a constraint, a
new switch -Terse]00 can be employed to avoid automatically probing such read
ports, This switch suppresses automatic probing ofall memory read bits that fan out
only to other memories.

~FerseProbe

SYNTAX:
-TerscProbe

USAGE NOTES:

Turnoff probing of distinct signal values that the netlist does not use.

Every multitransitional net that is probed uses probe channels. This switch prevents
the multitransitional nets from using extra channels if the design uses only one value
for the net.

-Dump

Mostofthe options used with this switch are helpful in the debugging stages.

SYNTAX:

-Dump —foption| ¢|f]g|m0|ml|m2|p]q|t] I] hl] <filename>

ARGUMENTS:

c Lists epoch-critical path limits for optimization
performance,

f Prints paths that combinatorially pass through the
emulator without being registered. It is used for
splitting a design across multiple emulators.

The information created by -Diaap findicates the
computed internal timing behavior forall terminals, in
addition to listing feedthroughs. This additional
information can be used to validate the legitimacy of a
candidate multibox partitioning of a design and guide
the timing interface specification for this partitioning.
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mg

ml

m2

Generates a histogram of the primitive cells used in the
design of all the VirtuaLogic primitives that the vendor
libraries are mapped to and the numberoftimes they
are repeated throughout the design.

This switch dumps information about each clock
network net. It dumps the following information for a
clock network net: cleck name, clock time signature,
clock source scalar and vector gate cost, and the
number of destinations for the clock net. Refer ta the

EXAMPLEsection below for an example of the dump
format.

Lists laiches that have becconverted during the compile.

List the paths for combinatorial loops in the design. For
any combinational loop questions, adding -Azmp sr2

dumpfile to the options line ofparai.mak and
rerunning the compiler will display a list ofthe nets
involved in the loop.

Lisis design elements removed by dead logic
elimination passes. It adds the namesofall dead logic
cells to the vinv.claip outputfile.

Lists multitransition, multisample nets. For multifanout
nets, it specifically identifies individual fanout
terminals as the root of MTSD (multitransition/sample
domain) regions, easing the creation of terminal
specific annotations in the quasi-static file. The quasi-
static dump contains text which can be directly cut and
pasted to create suggested terminal quasi-statics.

Also, the c#ip always references its information to
some specific, identifiable user design net or terminal.
Under somecircumstances where MTSD

convergencies occurred inside of user primitives, the
dumpfile referenced nets which did not correspond
obviously to any net in the user design.

Compile will terminate prematurely and prints a
histogram of the numberofdistinct values associated
with nets in the design,

This is the default. It is very useful when debugging
because it retains the long original signal names where
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appropriate. Without the / option, the user signal names
are not retained and these compiler generated net
names are seen instead.

h This retains the Verilog hierarchy of the design and is
only required when the Verilog testbench is accessing
the “internal” of the gate-level portion via hierarchy
references. The # option should not be used otherwise.

The reason not to use -ump fis it leads to longer
verify compile times (more to write out), longer verify
simulation run times (more to process), and larger ype
dumps (harder to deal with in FirSiar). Refer to -vhw on
page 30/ for information on hierarchy preservation.

DEFAULT:

I

USAGE NOTES:

Long names are always added to the simulation models and the use of maintaining
hierarchy via the -Dasp A, -Dump (, and -vha switches are only beneficial for
simulations under certain conditions. The key word here is simulation as apposed to
emulation,

If there is a need to debug XFFfiles, use the -x/#7 switch. Refer to -x/7 on page 302 for
details.

The hierarchy referencing for prebing and triggering is taken care offor the user
automatically behind the scenes with no switches required.

Refer to -vivi on page 30 for information on hierarchy preservation.

EXAMPLE:

Following is an example of the dump format:
Clock-network net VMWnhet137_VLA_68

TDomain domain? SDomain domaind Source Clock Sampled
Transitions: |.|.
Samples: |,
Known =: 1100

Up the.
Down of.
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State-altcring transitions:

Clock source cost: 10. veost: 4.6.0.0
Destination Count. 32

Clock-nctwork net VMWnet!G0_VLA_68

Arguments not set manualby

The following arguments cannot be set manually because they are controlled by the
scripting processes:

-Lib

SYNTAX:
-Lib <filename>

ARGUMENT:

<filename> Specifies the user library mapping file

-DB

SYNTAX:
-DB <filename>

ARGUMENT:

<filename> Identifies the name ofthe databasefile

-NDb

SYNTAX:

-Nb [<#>|

ARGUMENT:

<#> Specifies the number of boards to target
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-NPb

SYNTAX:

-NPb[<#>|

ARGUMENT:

<b> Specifies the number of FPGAs to use

-Root

SYNTAX:
-Root

USAGE NOTE:

Root design name

-Clk

SYNTAX:
-Clk <filename>

ARGUMENT:

<fhlename> Specifies the clock file name

-\iem

SYNTAX:
-Mem <filename>

ARGUMENT:

<filename> Specifies the memory file name

-Probein

SYNTAX:
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-Probeln <filename>

ARGUMENT:

<filename>

-ProbeWindows

SYNTAX:

Probe list file

-ProbeWindows <filcnamc>

ARGUMENT:

<filename>

-ProbeCard

SYNTAX:

-ProbeCard [<#>|

ARGUMENT:

<p>

-ProbeCore

SYNTAX:
-ProbeCore <filename>

ARGUMENT:

<filename>

-Probelap

SYNTAX:

-ProbeMap <filename>

ARGUMENT:

<filename>

310

Probe windowlist file

Specifies the number of HP logic analyzer cards

Output core probelist file

Probe mapfile
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-ProbeDB

SYNTAX:
-ProbeDB <filename>

ARGUMENT:

<filename>

-IncProbe

SYNTAX:
-IncProbe

USAGE NOTE:

Enables incremental probe

-NiultiAsic

SYNTAX:
-MultiAsic <filcname>

ARGUMENT:

<filename>

-Pod

SYNTAX:

-Pod <root_module>.pod

ARGUMENT:

<roeot_module>.ped.

USAGE NOTES:

Database file for incremental probe

Multi-ASIC control file

Terminal constraint filename

This switch reads in the file with the I/O terminal specifications.
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-target

SYNTAX:

-tarect <filename>

ARGUMENT:

<filename>

-targetfile

SYNTAX:

-targctfile <filename>

ARGUMENT:

<filename>

-syspart

SYNTAX:

-syspart <fpga_name>

ARGUMENT:

<fpga_name>

-irrpart

SYNTAX:

-arrpart <fpga_namie>

ARGUMENT:

<fpga_name>

-Mfe

SYNTAX:
-Mc

312

Target topologyfile

Reads target topologyfilename from thefile

Specifies system beard FPGA type

Specifies array board FPGA type
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USAGE NOTE:

Enables the partiticner

“nen Map

SYNTAX:

-memmup

USAGE NOTE:

Memorymapfile name

-define-

SYNTAX:
-define-

USAGE NOTE:

Undefines symbol

-definesfile

SYNTAX:

-definesfile <filenamo>

ARGUMENT:

<filename>

-bond

SYNTAX:
-bond

USAGE NOTE:

File containing the list of defines and undefines

Lists hierarchical modules for “bonding” out
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“Fi

SYNTAX:
-Ti <filename>

ARGUMENT:

<filename> Topology inputfile

-Mia

SYNTAX:

-Mo <filenanie>

ARGUMENT:

<filename> 1/O map file name

~A0

SYNTAX:

-Ao <string>

ARGUMENT:

<string> Base namefor auxiliaryfiles

-No

SYNTAX:
-ko <filename>

ARGUMENT:

<filename>

-hvpd

SYNTAX:
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-hvpd <filename>

ARGUMENT:

<flename> Filenamefor hierarchy specifying ve file

~Po

SYNTAX:

-Po <root_module>.part

ARGUMENT:

<root_module>.part Writes the <roof modtle>part file containing the
partition information

USAGE NOTES:

Always use this with the first compile. The <reot modife> file provides information
regarding the logic partitioning.

Always write out the partition file-Po. design .pari. This is the only wayto
reproduce partitioning problems.

SYNTAX:

-Pi <root_module>.part

ARGUMENT:

<root_module>.part This switch uses the previous partition. It reads
partition results to the filename,

USAGE NOTES:

Reads a previously venerated partition file in a new compilation where the HP logic
analyzer or number of board has changed, but not the design. Using this switch
reduces the compile time significantly,

Last Revision 25-Apr-2001 VirtuaLagic 3.5 User Guide 315

ATI Ex. 2075

IPR2023-00922

Page 315 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 316 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 316 of 394

Compiler Options Reference Guide Chapter ¢ 

-Pfo

SYNTAX:

-Pfo <root_medule>.place

ARGUMENT:

<root_module>.place Writes the <roo! module>place file containing the
placement information

USAGE NOTES:

This is similar to the partition file. It can be used in the future compilations of the same
design.

-Pfi

SYNTAX:

-Pfi <root_module> place

ARGUMENT:

<root_module>place Reads in a previously generated placementfile

USAGE NOTE:

Use this with a new compile when you need te reproduce a problem.
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Compiler options listed by category

The compiler options listed below can be entered manually by the user in the Compiler
Options field. Most ofthese options should not be used without careful testing, especially if
used in combinations. Refer to fable 70 on page31? for a list of options that can be used in

 

  

 

  
combination.

Table 10 Compiler options that can be used together

Process Setting Explanation

Precluster|-Pdo 20 Increases the size of the precluster blocks to 200% of normal.
This reduces compile time by making fewer clusters for the
timing partitioner to handle.

Use this parameterfor all designs to reduce partition times.

Timing -Tlo 20 Increases the size of the timing partitioned blocks to 200% of
normal. This reduces compile time by making fewer blocks for
the mincut algorithm to handle.

Use this parameterfor all designs to reduce partition times.

Mincut -Mm 9 Decreases the amountof Jogic allowed in each chip to 90%of
normal. This improves FPGA Place and Route time by making
each chip easier to place and route, However, it may make the
design run slightly slower due to fewer gates in each chip and
more potential chip hops required in a path. It also will less
efficiently use the hardware capacity and is not recommendedifa
design is a tight fit in the emulator. [f a design is quite small, a
setting of eight can be used.

Increasing this number can provide moreutilization of each chip,
but will increase FPGA Place and Route time.

Usethis if a design is small relative to the hardware resources
available or if a designis only slightly too large for the
hardware resources,

Partition|-Pi<filename>|Usethis if the design has not changed, but HP logic analyzer
or number of boards has.
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Table 10 Compiler options that can be used together (Continued)

Process Setting Explanation  

 
Clocks -clkopt Implements clock folding which can reduce the resources

domainnames?|required at the expense of emulation speed. For example, this
ception is used when two clocks in the one domain exist, and cne
is twice the frequency of the other. Where #7 is the number of
ways of folding. In the example, #7 would be twe.

Use this only if the design has clocks which are exactly 1/1 the
frequency of other clocks in the domain,

Verilog -Vo <file name>|This generates a Verilog file which represents the final Virtual
Wires tmplementation.It is useful during the debug of the
design.

Always use this.

   
 

vile commands

vie

SYNTAX:

vlc <config_name> <command>

USAGE NOTES:

When using we, all the arguments are filled in for the user based on the information
entered in gv/.

If the xe command is run from within the config rame.varwdirectory, then it can be
referenced as the current directory. The command would look like this example, where
the “.” references the current directory.

ed *.mw

vie. viask < /dev/null &

The ve command reads the user input files that are listed in fable 3 an page 163 and
executes the needed tasks to prepare a design for in-circuit emulation.
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rtl

SYNTAX:

vie <config_name> ri]

USAGE NOTES:

Performs RTL compile.

rflcompile

SYNTAX:

vie <configname> rt]_compile

USAGE NOTES:

Performs RTL & VLE compiles.

rtLcampile_yéask

SYNTAX:

vile <config_name> ti]

USAGE NOTES:

Performs RTL, VLE & FPGA compiles.

verify

SYNTAX:

vie <configname> verily

USAGE NOTES:

This generates the netlist for the simulation verification.
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compile

SYNTAX:

vie <config_name> compile

USAGE NOTES:

This runs the vsyvr compile from the command line prompt.

all

SYNTAX:

vlc <configname> all

USAGE NOTES:

This runs the #-PG4 compile with one command.

The pprriat and aff commandsare interactive. In order to run them in the background,
it is recommended that you ignore inputs as shownin the following example.

vie <config,name> all < /dev/null &

pprelean

SYNTAX:

vlc <config_namce> pprelean

USAGE NOTE:

This removes the Xilinx files..

Do not use pprcefean ifyou want to emulate the database. The ppre/ean will removeall
the bit files for the Xilinx devices that are used for the download.

browse

SYNTAX:

vle <config_name> browse

USAGE NOTE:

This invokes the Motif hierarchy browser on the design.

320 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 320 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 321 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 321 of 394

Compiler Options Reference Guide Chapter ¢ 

vyprobe

SYNTAX:

vie <configname> vprobc

USAGE NOTE:

This invokes the HP logic analyzer control program.

rvirsim

SYNTAX:

vie <config_name> rvirsim

USAGE NOTE:

View waveformns.

far

SYNTAX:

tar TAR_FILE=archivename tar

USAGE NOTE:

Generates a compressed archive of configuration, netlists, and miscellaneousfiles,

The ev’ creates a file that can be sent to IXKOS for debug if there is any problem with
the configuration. It saves the needed files to duplicate the configuration setup. This
command can also be used to archive a design without requiring storage space for the
large database.

vtask commands

adc

SYNTAX:

add <machine_name>
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or

add <machine_name>/pe

USAGE NOTES:

Adds a machine to the FPGA compile machine pool. This does not change the
machlist mach file,

remove

SYNTAX:

remove <machine>

USAGE NOTES:

Removes a machine from the FPGA compile machine pool. This dees not change the
machtlistmach file.

new list

SYNTAX:

newlist |-I] [-f <newlist=]

ARGUMENTS:

<newlist> Replace virtual machine list with <wew/isfile.
Defaults to machlisiinach,

-l This allows processes on removed machinesto live,
Otherwise, active processes on removed machines are
terminated.

nice

SYNTAX:

nice <niceness>

USAGE NOTES:

Uses <niceness> on subsequently spawned tasks.
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status

SYNTAX:

status

USAGE NOTES:

Showsthe status of tasks and machines.

exit

SYNTAX:

exit

USAGE NOTES:

Stops all tasks and exit with nonzero status.

quit

SYNTAX:

quit

USAGE NOTES:

Stops all tasks and exit with nonzerostatus.

help

SYNTAX:

help

USAGE NOTES:

Help page for interactive mode.
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10 Syntax, Semantics, andReference Library
 

Overview

The following conventions apply to all non-Verilog files, including memory, timing, pin
constraints, probe,etc.

* Blank lines are allowed

* A pound sign (#) at the beginning of a line indicates a comment

Virtua Logic structural verilog subset

The VirtuaLogic compiler accepts a structural subset of Verilog as the input format for
designs. This subset includes Verilog syntax used for structural module definition and
instantiation. All Verilog code in the inputnetlist files that are a meaningful component of
the design must use this structural subset. The supported Verilog subset does not include
gates and devices (e.2, and, or, bufif, pullup, nmos, and tran).

Design files can contain behavioral code that is not part of the design, but rather aids in
design verification. Behavioral code can occurin the following situations:

* Monitoring signals

* Checking for setup, hold time, or other timing viclations

* Providing stimulus

The user can direct the compilerto ignore silently, warn, or produce errors when it
encounters such constructs, but it can never recognize them as a meaningful part of the
design.
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Verilog identifiers

Following are the Verilog identifiers:

+ A sequenceofletters, digits, underscore (_), or dollar sign ($) that starts with a
letter or underscore

* Any sequence ofprintable ASCII characters starting with a backslash (\) and
terminated by a space

Module definition syntax

The structural Verilog subset recognized by the Verilog compiler includes the following
Verilog syntactic constructs:

module <module_type_name> (parameterlist),

{inputloutput|inout} <io_list>;

{wire|tri} <wirename_list>;

<module_type> [“module_name>] (parameter_bindings),

endmodule;

Parameters

<module_type_name>:= <verilog_identifier>

<parameter_list>:= <parameter>....

<parameier>:= <parameter_name>
OR

<parameter_name> (parameter_rename)

<io_list>:= <parameter_name>....

<parametername>:= <vcrilogidentificr>

<wire_name_list== <wire_name>....

<wire_name>:= <verilog_ideniifier>

<module_type>:= <user_defined er library_module_type_name>
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<module_name>:= <verilog_identifier>

<parameter_bindings>:= <signal_name>.<signal_name>....
OR

<parameter_name> (signal_name)....

<signal_name>:=<yerllog_identifier>

All legal sealar and vcctor signal name syntax is supported, including scalar refercuces, vector
references. vectorbit and range selects. concatenations. and multiple coNCATENATIONS.

Example

 

medule full-adder (a, b, cin, sum, cout};
input a, b, cin;
cutput sum, cout;
Zor3 sumxor (.Al(al, .Blbi, .Clcinj, .2(sum));
AG2Z22 carry ([.A(laj, .B(b), .Cfa), .B(cin), -Elbj), .F(cin), .@[(cout));
endmodule; 

Simple assignments

Assignments can be used for any direct assignment from a signal or collection ofsignals toa
signal or collection ofsignals.

Example

 

assign « = y:
{a, b, cl= vec([2:0] ¢
 

Compiler directives

The following Verilog compiler directives are supported:

‘include ‘define ‘undef

Last Revision 25-Apr-2001 VirtuaLagic 3.5 User Guide 327

ATI Ex. 2075

IPR2023-00922

Page 327 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 328 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 328 of 394

Syntax, Semantics, and Reference Library Chapter 10 

‘ifdef ‘else ‘endif

‘<macro name>

Unsupported verilog constructs

The VirtuaLogic compiler does not recognize behavioral Verilog constructs. Unsupported
constructs are listed in fable ff on page32s.

Table 11 Unsupperted verilog constructs

Execution Control always

 

initial

event

@

#

task

function

fork

Conditionals if then else

 

?

case

Arithmetic +,-,*, / ete. 

Logic |, & %, ete. 

Other specify 

Since a netlist can have nonsemantic behavioral consistency checking code built in, the
VirtuaLogic compiler provides three user options for dealing with behavioral code. From the
Compiler form, in the Compiler Options pane, enter the appropniate option for how the
behavioral code is to be treated and then click on AiCompiler. The options are described
in fable 12 an page328.

Table 12 Compiler options for behavioral code 

 

    
 

Cc il C d . .
ompuer omman Way To Deal With Behavioral Code
Option Syntax

Ignore -¥S The VirtuaLogic compiler skips over any unsupported
silently behavioral code without a warning.

Ignore but -_vw The VirtuaLogic compiler skips over any unsupported
warn behavioral code which produces a warning message

identifying the file and line number ofthe occurrence of the
unrecognized construct. This is the default.
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Table 12. Compiler options for behavioral code

Compiler|Command
Option Syntax Way To Deal With Behavioral Code

Error -ve The VirtuaLogic compiler produces error messages as above
and terminates after input parsing if any unsupported code
has been encountered. 

Memoryspecification

Textual syntax

The syntax consists of keywords and variables for specifying memory attributes and
terminal binding information.

Memory attributes

Thefollowing list comprises keywords and variables the user enters to describe various
attributes of the memory.

memory “memoryname>

sensitivity { {edgellevelllevel-unordered}
ports {read|wnte}*
address-size <number>

data-size <number>

contents-file <flename>

fOlL $$

Terminal bindings

The following list comprises syntax for specifying terminal binding information:

terminal <terminal_name> <functionality_spec>[<terminal_index>]
OR

terminal <vector_terminal_name> <functionality_spec>
OR

terminal <vector_terminalname>[<left_index>:<nght_index>]
<functionality_spec>[<left_index>:<right_index>]
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<functionality_spec> = terminaltype:port_number
<terminal_index> := number
<terminaltype> ‘= address|datalweloe
<port_number> := number
<left_index> := number
<right_index> := number

A <functonality spec> consists of a <ferminal type>, indicating the following:
+ The nature of the terminal is address versus data enable

* A port numberindicating the port to which the terminals belong. Ports receive
numbers, starting at 0, and correspond to the ports specified using the ports
keyword

When terminal names for address or data ports use a vector syntax, you can use this within
the memory specification ta describe the functionality of the entire vector terminal with a
single line.

When terminal namesare scalars, you must describe each terminal within the address and
data buses of every port with a separate line.

For example,

terminal AADR[7:0] addressO[7:0]
terminal BADR[7:0] address1[7:9]
terminal ADO[7:0] data0[7:0]
terminal BDO[7:0] datal [7:0]
terminal CDIN[7:0] data2[7:0]
terminal CADR[7:0] address2[7:0]

Note that the write enable and output enable namescan be abbreviated to we and ce,
respectively.
 

terminal WEN write-enable2   
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Semantics

The semantics of keywords and terminal binding formats are summarized in /adfe 13 on

 

 

page332.

MemoryI . D iptiUser Input Attribute escription

memory <memoryname> Memory Name of a module to model
Module
Name

sensitivity Sensitivity|Indicates if memoryis modeling
{ tedge | level | level-unordered} | {0/1}} edge- or level-sensitive storage or

the polarity of write enable
signals 

ports {read|write} * Port Direction (read or write) of each
Directions|port of the memory

 

 

address-size <number> Address Numberof address terminals of

Width each memory port
data-size <number> Data Width|Numberofdata terminals of each

memoryport

contents-file <filename> Initial Nameofa Verilog file in the
Content format used by the Verilow

function SreadimembOQ which
specifies the initial contents ofthe
memory; this is optional 

<terminal> <terminal_name>
<functionalityspec>[terminalindex]

OR

sterminal> <vector_terminal_name>
<functionalityspec>OR

<terminal> <vectorterminalname>
[leftindex:rightindex]
<functionalityspec>
[left_index:rightindex]

Terminal Description of the semantics of
Name each terminal on the memory
Mapping|madule

The semantics include:

* The index of the pin within
terminals of the same type; that
is, you can describe the second
address pin of the first memory
pert

* The type of the terminal
(address, data, write enable,
output enable)

<terminalindex>:=<number>
<functionalityspec>:=

<terminal type>:<portnumber>
     

<terminal_type>:={address|data|wel|oe} + The port of which the terminal
<portnumber>:-<number> is a member
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Timing specification

Syntax

Followingis the timing specification syntax. The syntax comprises keywords and vanables
for specifying the timing characteristics of clock and data signals of the design:

domain <domain_name>
clock {<terminalname> [external [<clockname>]]|

<netname> internal [<clockname>]}
edges <clockname> <direction> *

<direction> :={{rise|r|] }|{fall[o}}
data <terminal_name> {Input|Outpat} <clockname> <direction>

<dircction> := { {rise|r|1 i |ffallqoe}

No-connect <terminalname>
Zero <terminalname>
One <terminal_name>
Outclock <terminal_name>
Feedthrough <terminal_name> <terminal_name>

Semantics

This specification contains several pieces of information for each timing type as outlined in
fable 13 on page332.

Table 13 Timing specification elements 

User Input | Description  A new clock domain with namefor

identification in the file
domain <domain_name>    
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Table 13 Timing specification elements (Continued) 

 User Input Description

clock <terminalname> [external [<clockname>]]|A new clock within a domain can be:

OR * External — requires:
clock <netname> internal [<clockname>] — Nameofa top-level design I/O

corresponding to the clock
— Keyword external

— Anamefor subsequentreference to the
signal later in the timing specification
(optional)

* Internal — requires:
— The hierarchical name ofthe net whose

behavior you are describing
— The keyword internal

— A namefor subsequent reference

Restriction: If <clockname® is omitted, it defaults
to the name of the terminal ornet

If the keyword 1s omitted, tt defaults te external

 

 

 

within the file

edges {<clockname> <direction>}* Specifies the periodic sequence of clock
edges within the domain

<direction> := [{rise|r|1}|{fall|{]0] Rise and | indicate a rising clock edge
Fall and 6 indicate a falling clock edge

data <terminalname> {Input|Output} Specifies I/O timing for a terminal:
<clockname> <direction> * Input/Output specifies one direction of

a bidirectional signal
+ <clockname> and <direction> identify a

clock edze 

 

 

 

 

   
 

No-connect “terminalname> Identifies an I/O that is unused in emulation

Zero <terminal_name> Indicates an input that should be internally
tied to zero

Once “terminalname> Indicates an output that is used as a check
by the target system

Outeclock <terminal_name> <terminal_name> Indicates an outputthat 1s used as a clock
by the target system

Feedthrough Indicates combinatorial feedthrough
between the two terminals of the target
system
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Probe list format

The probelist is a collection of one or more files that specify the set of signals within the
design netlist that are to be probed using FirtualProbe.

Textual syntax

The probe list is simplya list of signal names, one perline.

<SignalName>:= <ScalarSignalNamc>
= <VectorSignalName>

<Veetor_Signal_Name>|<Jeft_index>:<nght_index>|

Signal Name 1s the complete hierarchical name of a wire or module terminal within the
design. You can omit the scope pertion of a name which correspondsto the top-level module
in the design. The namecanrefer to the following:

* Scalar wire or terminal

: Bit-select from a vector wire or terminal

* Rangeselect of a vector wire or terminal

Scalar or bit-select names cause the probing of a single bit.

Rangeselects cause multiple bits, either the entire range or the entire vector, to be probed.

For example, 

DL
Addr [31:0]
Sparcle.Regfile.Muxl_Sel 

VirtuaLogic reference library

fable [4 on page334 describes the functionalityofall the reference cells in the IKOS
Reference Library.

Table 14 VirtuaLogic reference library 

 Types Cell Name Inputs Output Functional Description

Buffer VMWi_BUF A zZ =A
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Table 14 VirtuaLogic reference library (Continued) 

 

 

 

 

 

 

 

 

 

 

 

Types Cell Name Inputs Functional Description

‘Inverter — VMW_INV A ‘Zz “ZeK

AND VMW_AND2 A.B Zz Z=AB

VMW_AND3 A,B,C ‘Z 2=ABC
VMW_LAND4 —A.B,C,D Zz Z=ABCD

VMW_ANDS —A.B,C,D,E Zz Z=ABCDE

NAND  VMW_NAND2 AB Zz Z=(AB)

VMW_NAND3 A,B,C Zz Z=(ABC)

VMW_NAND4=A,B.C,D Zz Z=(ABCD)

VMW_NANDS=A.B.C,D.E Zz Z=(ABCDE}

OR “VMW_OR2 “AB ‘Z Z=A+B
VMW_OR3 ABC Zz Z=A+B+C

VMW_OR4 A.B.C,D Zz Z=A+B+C4D

VMW_ORS AB,C,D,E Zz Z=A+B+C+DtE 
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Table 14 VirtuaLogic reference library (Continued) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Types Cell Name Inputs Output Functional Description

NOR VMVW_NOR2 AB Zz Z=(A+B)

, “VMW_NOR3 ABC Zz  2=(A+B4C)
VMW_NOR4 ABCD Zz Z=(A+B+C+D)

VMW_NOR5S ABC,DE Zz Z=(AtB+C+DtE)

XOR VMW_XOR2 AB 2 Z=AB+AB

VMW_XOR3 ABC Zz Z=ABC+ABC+ABC+ABC

XNOR  VMW_XNOR2 AB Zz Z=(ABTAB)

VMW_XNOR3 A,B,C Zz Z=(ABC+ABC+ABC+ABC)

AND-OR VMW_AO21 ABC Zz Z=((AB)+C)

VMW_AO211 A,B.C,D Zz 2=((AB)+C+D)

“VMW_AO22 ABCD ‘Z ‘Z=(AB+CD)
VMW_AO222.——A.B,C,D.E.F Z Z=(AB+CD+EF)

AND-OR

Invert=yMW_AOI21. ABC Zz Z=((AB)+C)
VMV_AQIZ11 ABCD Zz Z=((AB)+C+D)

VMW_AQI22 ABCD Zz Z=(AB+CD)

“VMW_AOI222 A,B,C,D,.E,F Zz ' 2=(AB+CD+EF)
OR-AND

Invert VMW_OAI21. ABC Zz Z=((AtB)C}
VMW_OAI211—4,B,C,D ‘2 Z=((A+B)CD)
VMW_OAI22A.BC,D Z Z=((AtBYC+D))

VMW_OAI222. A.B,C,D.EF Zz Z=((A+B)(C+D)(E+F))

“YMW_OAI2222 ABCDERGH 2Z Z=((AtB)(C+D)(EtF(GH)

Mux VMW_MUX2 ABS Zz 2=(SA+SB)

, “VMW_MUX2I1— A,B,S z ‘ Z=(SA+SB)
VMW_MUX21L A,B,S.SN Zz 2=((AS SN)+(BS SN)

VMW_MUX4 A.B,D0,D1,D2,D3 Z 2=((DOAB)+(D1AB)+(D2A B)+(D3AB))

Decoder VMWDEC24L A.B 20,21,22,23 ZO=AB+AB+AB
271=AB+AB+AB

| Z2=AB+AB+AB
Z3=AB+AB+AB
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Table 14 VirtuaLogic reference library (Continued) 

 

 

 

 

 

 

 

 

 

 

 

 

Types Cell Name Inputs Output Functional Description

Adder VMW_HADD A,B COS CO=AB

, , ' S=AB+AB

VMW_FADD=A.B,CI cos CO=CIAB+CIAB+CIAB+CIAB
S=CIAB+CIAB+CIABt+ClIAB

‘|O-Buffer VMW_IBUF =A Zz “ZA
VMW_OBUF A Zz Z=A

VMW_OBUFZ AE Zz Z=E?A:1bz:

“VMWLBUFIZ AE ‘2 2=E?A:1bz;

Flip-flop VMW_FD D,CP Q D-flop: Positive-edge clock

VMW_FD2 = DCP Q,QN -D-flop: Pasitive-edge clock with @ output -
VMW_FDE D,CPCE Q D-flop: Pasitive-edgeé clock with enable

VMW_FDN D.CPN Q D-flop: Negative-edge clock

“VMW_FDP  ——-D,CPPRE Q ' D-flap: Positive-edge clock with async
preset

VMW_FDP2 DCPS Q,QN D-flop: Pasitive-edge clock with async
preset wiQ

VMW_FOPE D,CPCE,PRE Q D-flap: Positive-edge clock with async
preset & enable

“VMWLFOC  ——-D,CP-CLR Q ’ D-flop: Positive-edge clock with asyn
clear

VMW_FDGE D,CP.CE,CLR Q D-flop: Pasitive-edge clock with enable
and async clear 

NOTE: Preset, Clear and Enable for the Fliop Flops are active high signals
 

 

 

Latch VMW_LD DG Q Latch: Positive gate

VMW_LD2 DG Q,QN Latch: Positive gate with Q

“VMW_LDP (DG PRE Qa ‘Latch: Positive gate & async preset
VMW_LDC DG, CLRI Q Latch: Positive gate & async clear

VMW_LDN D,GN Q Latch: Negative gate

“VMW_LDN2 —_—D,GN Q,.QN Latch: Negative gate with @ 

NOTE: Preset, Clear for the Latches are active high signals 
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RTL Debug using the
1] GUI

Overview

 

This chapter covers the RTLC debug capabilities for the user to debug their designs in an
efficient way. The following important features of RTLC debug features are also covered.

» Interactive state control

* Source level debug

* Pruning

RTLC debug capabilities

RTLC-VLE supperts enhanced debug features to allow the user to debug in RTL. During the
process of compilation, an RTL debug database 1s written. The RTL debug database that
RTLC-VLEgenerates, enables full RTL visibility into the user’s design. This is used by
various components ofthe VirtuaLogic system to present an RTL interface.

This database is also used te extract debug information for RTL-to-netlist and netlist-to-RTL
name transformation and RTL source level debug.gure 60 on page 340 shows the RTL
Emulation/Debug use model.
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(Gate-Levet\y FPGA TargetVerilog \_Meritog Mo Bits Inferaction Ne- ‘ fe Vi Tape Out
Emulation .

Setup — Compile ~ IneCrrouit

“a
“& Sel Trigger

 
 ‘aveform

(Wave}
Database

Modify
Design

 
   

Figure 60 RTL Emulation/Debug use model

Interactive state control

In order to work on interactive state control, 100%visibility must be active for compilation.

* In-eircuit visibility to flop outputs

-vrun: state_ctrl -read_all statefile.txt -format h

A -verilog switch is added to the vrun “state cir? -reac-aif” command in order to read the
resulting state dump into verilog XL via an ‘include statement in the module that instantiates
the root model. Here the root module instance has to match with the root module name.

* State Setting (aka “Init”) when out ofcircuit

-vrun: state_ctrl -set statefile.txt -format h

* State Forcing (aka “Stick”) with compile option

—vsyn option: -force forcefile

-vrun: state_ctrl -force statefile.txt -format h

- If all state are made forcible, 20% capacity overhead beyond 100% visibility

340 VirtuaLagic 3.5 User Guide Last Revision 25-Apr-2001

ATI Ex. 2075

IPR2023-00922

Page 340 of 394



ATI Ex. 2075 
IPR2023-00922 

Page 341 of 394

ATI Ex. 2075 
IPR2023-00922 

Page 341 of 394

Chapter 11 RTL Debug using the GUI 

Waveform file management

 

 

 

 

 

 

Filename Purpose

rtlsre.zip RTL source archive for debugger display
recon vdb Gate Level Database

rtl_vdb RTL connectivity Database

rtlc.out Breakpoint Database

waveform 100. vre 100°visibility signal data

waveform 100. map 100%visibility signal names 

A waveform can be copied using tar and gzip of a wave directory. recon.vedb, rilvdb and
ric.out are shared via hardlinks. To view a wavefile outside ofgv/, type

SVMW_HOME/bin/vre foo.wave/waveform.vre

Other files in .weve directory can be extracted for 100% visibilty using these commands

fifo_contents.vrc& .map

probed.vre& .map

Source debug window

The source debug window displays the RTL source code. Migure 6] on page 342 shows the
source debug window. The arrows on the top move the user down the source code. The
double arrows move the user down the break points or back to the previous breakpoint. The
source debuy window is time-linked with the waveform window. The times are correlated
between the tools. Firsi# tool has multiple time-linked windows, labelled A, B, etc. To link
two windows together, give them the sameletter by clicking on the little "chain" icon in the
upper right.

In the source debug window, breakpoints can be set on lines of RTL code and search
forward and backward through time for when those lines were hit. While the green dots are
lines were breakpoints can be set, the red dots are current breakpoints. The break points are
toggled on and offby clicking on the dots. The yellow arrows, on the other hand, are the
breakpoints that were just hit and the blue arrowsare the lines that are currently active.
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| Fie RI —: | scope [color_bar-ryb.rgh4d

 
Time (1 us) 127,160, _9K Cancel: ind brCHeountsynd 
 

Figure 61 Source level debug

Linutations

+ The user cannot set breakpoints between two sequential hardware implementation
of RTL statements. This is a natural consequence of a hardware implementation of
RTLlogic.It corresponds to the chip behavior, rather than sequential simulation
model,

* The useris not able to set breakpoints in sub-programs (sequential procedures and
functions}

Graphical path browsing

The graphical path browsing displays logic cones, showing the user the design in RTL.It
also helps the user understand the design vividly, by seeing the design in schematic view,
Any signal can be dragged and dropped from the source debug windowto the path browser
or vice versa. All these tools are time-linked and can be used efficiently to traverse to
various signals in different modules of the design.
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Advantages of Path Browsing

+ Drawspartial RTL schematic of fan-in cone

- Flattens hierarchy, or not

- Stop at state elements, or any primitive

- Backannotate signal values for current time

* Linked with source display and waveforms

- Change time in waveform -> update signal annotation

- Drag and Drop signals into waveform

- Drag and Drop modules or signals into source display

- Select module menu

- Highlight source code associated with a schematic cbject

* Switch between gate-level and RTL views
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344

Figure 62 on page 344 shows the Hierarchy Browser.
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Figure 62 Hierarchy browser
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After selecting the desired net and clicking the show path, the show path window pops up.
The user now has the choice to select the fan-in or fan-out to view the driver or receiver

information correspondingly, #gire 63 on page 345 shows the Show Path dialog.

 Direction

Show Hierarchy
Stop at State

Stop at Prinmitive

Stop at Mamory
Stop at RAM

Stop at t/O

Decompose library primitives.
faximur number of nodes

Nets

Modules

Instances

Terminals

Last Revision 25-Apr-2001

“a Fan in fshow net drivers)
_Fan Out {show net receivers)

aT

 

=z

=
'

Zz

7

i
wd

“0006 ~ ~ ” ~

Match wildcards (F and t —ignore Case

Matchwildcards@and)J ~itapore Case

Match wildcards (and 3 { -ilgnore Case

Matchwildeards(and“1} lignore Case

OK: Apply: Cancel heip|

Figure 63 Show path
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Figure 64 on page 346 showsthe graphical path browser(RTL Topology).

‘*
ao

hsyn¢_count, pcounifi 1:0] 12*hO0GON1 1710001 2TH eeEL 
Figure 64 Graphical path browser(RTL Topology)

These are a few important graphical path browser tools under the VIEW menu

VIEW VIEW
Find Pathname

Gate Topologyqt RTL Topology
P Unprune 
Flattened Design, Design Hicrarchy 

eee represents toggle type
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figure 63 on page 347 shows the graphical path browser(Gate topology).
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Figure 65 Graphical path browser(Gate Topology}

Find Pathname

The user enters a signal name and clicks OK to get the RTL or Gate topology of that signal.
This helps the user to debug any desired signal without the use of going throughthe entire
design. /feure 66 of page 348 shows the Find Pathname window.
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pathname

jn Display Only_|

OK] Apaly| —_Cance| Help|
 

Pruning

Figure 66 Find Pathname Window

Whenthe signal flow is driven by large CASE statements, the fan-in cone gets complex.
This is because, all the circuitry that affects the signal are visible to the user. Only a small
subset of the circuit affects the signal at a particular instant of time. Pruning makes the
circuit a lot easier for the user to read and helps the user to focus on a single path,

Advantages of pruning

+ Simplifies Diagram

* Makes the diagram morelinear
* Narrows in on the cause

* Temporal Pruning focuses on subset of logic cone based on current conditions{at
current time}

* What do we prune?

Case Statements including casex, casez

if/then/else

conditional expressions?)

Muxes

(N)AND,(N)OR

Tri-States

Higure 67 on page 349 shows the samenet used in figure 64 on page 346 after pruning,
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Figure 67 Pruning

Waveform viewer

The waveform window gives the change in the signals with respect to time. If the user wants
to view the waveforms for more signals, the desired signals are to be dragged from the
browser and dropped into the waveform viewer. The sienals can be drageed from the
waveform window to the source debug window to get the source code forthat signal.

figure 68 on page 330 shows the waveform viewer.
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Figure 68 Waveform viewer

Logic viewer

Logic viewer is another tool for debugging. This tocl helps the user to get a logic
implementation of the signal. A signal can be dragged from the waveform window or from
the source debug window te the logic viewer to debug the design using logic
implementation of the design. Figure 69 of page 350 shows the Logic Viewer.

2 none &C

Te Feces Cabat hte bapa
Tiree Dake 7

 
Figure 69 Logic viewer
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2 Trouble-shooting Guide
 

Overview

When things go wrong, quite often the situation is a standard one with standard solutions to
the problem. This section presents a numberof such common questions with answers to
enable you to correct the situation.

The questions and answers are arranged in tables that contain the following segments:

* Statement of the problem

- Diagnosis of the problem

* Suggested solutions to the problem

The questions are associated together according to the operation during which theyare
likely to oceur.
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