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Copyright

This document may not, in whole or part, be copied, photocopied, reproduced,
translated, or reduced to any electronic medium or machine-readable form without
prior written consent from L attice Semiconductor Corporation.

The software described in this manual is copyrighted and all rights are reserved by
L attice Semiconductor Corporation. Information in this document is subject to
change without notice.

The distribution and sale of this product is intended for the use of the original
purchaser only and for use only on the computer system specified. Lawful users of
this product are hereby licensed only to read the programs on the disks, cassettes, or
tapes from their medium into the memory of a computer solely for the purpose of
executing them. Unauthorized copying, duplicating, selling, or otherwise distributing
this product is aviolation of the law.

Trademarks
Copyright (c) 2001 L attice Semiconductor Corporation.

L attice Semiconductor Corporation, L Lattice Semiconductor Corporation (logo), L
(stylized), L (design), Lattice (design), LSC, Beyond Performance, E2CMOS, FIRST-
TIME-FIT, GAL, Generic Array Logic, In-System Programmable, In-System
Programmability, ISP, iSpATE, ispDesignEXPERT, ispDOWNLOAD, ispGAL,
iSpGDS, ispGDX, ispGDXVA, ispJTAG, ispLSl, ispMACH, ispPAC, ispSOC,
ispSVF, ispTURBO, ispVIRTUAL MACHINE, ispVM, LINE°AR, MACH, MMI
(logo), PAC, PAC-Designer, PAL, PALCE, Performance Analyst, Silicon Forest,
Speedlocked, Speed Locking, SuperBIG, SuperCOOL, SuperFAST, SuperWIDE,
UltraM OS, V Vantis (design), Vantis, Vantis (design), Variable-Grain-Block, and
Variable-Length-Interconnect are either registered trademarks or trademarks of

L attice Semiconductor Corporation or its subsidiaries in the United States and/or
other countries. ISP isaservice mark of Lattice Semiconductor Corporation.

GENERAL NOTICE: Other product names used in this publication are for
identification purposes only and may be trademarks of their respective companies.
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L attice Semiconductor Corporation (LSC) products are made under one or more of
thefollowing U.S. patents. 4,130,889; 4,562,484; 4,635,230; 4,654,824; 4,654,825
4,608,678; 4,646,269; 4,684,826; 4,725,979; 4,742,247; 4,742,491, 4,758,747,
4,761,768; 4,766,569; 4,771,285; 4,758,747, 4,779,229; 4,833,646; 4,852,044,
4,855,954, 4,857,770; 4,876,640; 4,879,688; 4,887,239; 4,891,683; 4,896,296;
4,933,897; 4,984,151, 4,994,691, 5,019,996; 5,081,380; 5,124,568; 5,128,871,
5,130,574; 5,138,198; 5,151,623; 5,153,462; 5,162,679; 5,168,177; 5,185,706;
5,189,322; 5,191,242; 5,191,243; 5,204,556; 5,231,315; 5,231,316; 5,231,602;
5,237,218; 5,245,226; 5,247,213; 5,251,169; 5,272,666; 5,281,906; 5,295,095;
5,329,179; 5,331,590; 5,336,951, 5,353,246; 5,357,156; 5,359,573; 5,394,033;
5,394,037; 5,404,055; 5,412,260; 5,418,390; 5,438,277; 5,452,229; 5,493,205;
5,506,517; 5,510,738; 5,521,529; 5,565,794; 5,570,046; 5,574,678; 5,583,451
5,586,044; 5,594,687; 5,596,524 5,604,370; 5,617,064; 5,635,855; 5,646,901;
5,666,087; 5,666,309; 5,670,907; 5,672,521; 5,679,599; 5,700,698; 5,719,516;
5,742,542; 5,751,163; 5,754,471, 5,761,116; 5,789,269; 5,796,295; 5,796,750;
5,809,522; 5,830,795; 5,835,405; 5,841,701; 5,854,114, 5,864,486; 5,869,981,
5,886,378; 5,912,550; 5,960,274; 5,969,992; 5,982,193; 5,990,702; 5,999,449;
6,023,570; 6,028,758; 6,028,789; 6,031,365; 6,034,541; 6,034,544; 6,034,893;
6,038,789; 6,043,969; 6,064,105; 6,064,595; 6,066,977; 6,067,252; 6,072,351;
6,075,293; 6,075,724, 6,081,473; 6,087,696; 6,087,854; 6,091,595; 6,093,946;
6,097,212; 6,097,664, 6,100,715; 6,102,963; 6,104,207; 6,107,823; 6,118,693;
6124,730 US. L SC does not represent that products described herein are free from
patent infringement or from any third-party right.

The specifications and information herein are subject to change without notice.

L attice Semiconductor Corporation (L SC) reserves the right to discontinue any
product or service without notice and assumes no obligation to correct any errors
contained herein or to advise any user of this document of any correction if such be
made. LSC recommends its customers obtain the latest version of the relevant
information to establish, before ordering, that the information being relied uponis
current.

L SC warrants performance of its productsto current and applicable specificationsin
accordance with LSC's standard warranty. Testing and other quality control
procedures are performed to the extent L SC deems necessary. Specific testing of all
parameters of each product is not necessarily performed, unless mandated by
government reguirements.

L SC assumes no liability for applications assistance, customer’s product design,

software performance, or infringements of intellectual property rightsarising from the
use of the products and services described herein.
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L SC products are not designed, intended, authorized, or warranted for use as
components in systems intended for surgical implant in the body, or in other
applications intended to support or sustain life, or in any other application in which
the failure of LSC's product could create a situation where personal injury, death, or
severe property or environmental damage may occur. Inclusion of LSC productsin
such applicationsis prohibited.

Thislegal notice is updated from timeto time and users are advised to check the most
current notice, which is available at www.|atticesemi.com.

LATTICE SEMICONDUCTOR CORPORATION
5555 Northeast Moore Court
Hillsboro, Oregon 97124 U.S.A.
Tel.: (503) 268-8000
FAX: (503) 268-8347
http://www.| atticesemi.com

April 2001

Limited Warranty

L attice Semiconductor Corporation warrants the original purchaser that the Lattice
Semiconductor software shall be free from defects in material and workmanship for a
period of ninety days from the date of purchase. If adefect covered by this limited
warranty occurs during this 90-day warranty period, Lattice Semiconductor will
repair or replace the component part at its option free of charge.

This limited warranty does not apply if the defects have been caused by negligence,
accident, unreasonable or unintended use, modification, or any causes not related to
defective materials or workmanship.

To receive service during the 90-day warranty period, contact L attice Semiconductor
Corporation at:

Phone: 1-800-LATTICE or (408) 826-6022
E-mail: techsupport@latticesemi.com

If the L attice Semiconductor support personnel are unable to solve your problem over
the phone, we will provide you with instructions on returning your defective software
to us. The cost of returning the software to the L attice Semiconductor Service Center
shall be paid by the purchaser.
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Limitations on Warranty

Any applicable implied warranties, including warranties of merchantability and
fitness for a particular purpose, are hereby limited to ninety days from the date of
purchase and are subject to the conditions set forth herein. In no event shall Lattice
Semiconductor Corporation be liable for consequential or incidental damages
resulting from the breach of any expressed or implied warranties.

Purchaser’s sole remedy for any cause whatsoever, regardless of the form of action,
shall be limited to the price paid to Lattice Semiconductor for the Lattice
Semiconductor software.

The provisions of this limited warranty are valid in the United States only. Some
states do not allow limitations on how long an implied warranty lasts, or exclusion of
conseguential or incidental damages, so the above limitation or exclusion may not

apply to you.

This warranty provides you with specific lega rights. You may have other rights
which vary from state to state.
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Preface

This user manual describes the capabilities and use of the ispVM ™ System software.
Itiswritten for design engineers who understand system and logic design and the use
of design automation software. You should also understand how to perform basic
procedures using your operating system.

What is in This User Manual

This user manual contains chapters on the following topics:

= Overview of the software

= Procedures describing how to use theispVM System software
= Procedures describing how to use the SVF Debugger software
= Description of theispVM System software user interface

= Description of the SVF Debugger user interface

= Description of theispVM command line mode

Where to Look for Information

Chapter 1, “Introduction” — Provides conceptual information about the ispVM
System software.

Chapter 2, “TheispVM System Software” — Describes how to use ispVM System
software to create and edit Chain Configuration Files.

Chapter 3, “The SVF Debugger” — Describes how debug and edit Serial Vector
Format (SVF) files.

Appendix A, “Using theispVM System GUI” — Describes how to use theispVM
System software Graphical User Interface.

ispVM System User Manual Xi



Preface

Related

Chapter B, “Using the SVF Debugger GUI” — Describes how to use the SVF
Debugger software Graphical User Interface.

Chapter C, “ispVM Command Line Mode” — Describes how to use the ispVM
System Software using command line mode.

Documentation

In addition to this user manual, the following documentation is useful when using the
L attice Semiconductor ispVM System software:

ispDesignEXPERT User Manual
ispDesignEXPERT Installation Notice

ISP Encyclopedia

| SP Daisy Chain Download User Manual (PC only)
isSpDOWNLOAD Cable Reference Manual
Lattice/VantisPRO Application Note

These documents are located inthe. . \ sof t war e\ manual s directory on the CD-
ROM. The ISP Encyclopedia islocated inthe. . \ dat abook directory. These
documents can be downloaded to alocal drive or accessed on the CD-ROM.

Documentation Conventions

This user manual follows the typographic conventions listed here:

Convention

Definition and Usage

Italics

Italicized text represents variable input. For example:
filename. svf

This means you must replace filename with the file name you used for all the
files relevant to your design.

Valuable information may be italicized for emphasis. Book titles also appear in
italics.

The beginning of a procedure appearsinitalics. For example:

To scan the device chain:

Bold

Valuable information may be boldfaced for emphasis. Commands are shown in
bol dface. For example:

1. Choose Configuration 0 Output to open the Output dialog.

Xii
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Documentation Conventions

Convention

Definition and Usage

Couri er Font

Monospaced (Courier) font indicates file and directory names and text that the
system displays. For example:

Inthe. .\ exanpl es\i spLSI _GAL\ cl ock directory, select ...

“Quotes” Titles of chapters or sections in chapters in this manual are shown in quotation
marks. For example:
See Chapter 1, “Introduction.”

[] NOTE Indicates a special note.

O Indicates amenu option leading to a submenu option. For example:

Filed Import

ispVM System User Manual Xiii
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Chapter 1

| ntroduction

This chapter introduces theispVM ™ System software. Included in this chapter are
system and software requirements and conceptual descriptions of theispVM System

software. Included in this chapter are sections describing:

System Requirements

Installing ispVM System Software
About theispVM System Software
Programming Basics

JTAG Scan Chains

Programming Algorithm Basics
Programming Times

USERCODE

I/O States During Programming
Programming Hardware
Programming Software

ispVM System User Manual
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Introduction

System Requirements:

= PC running Microsoft Windows 95, Windows 98, Windows 2000, or Windows
NT 4.0 or greater.

»  Paralel Port
= Parale Port Driver (for Windows NT and Windows 2000)
n LatticeispDOWNLOAD Cable or Vantis Cable

Installing ispVM System Software

TheispVM System software is automatically installed when you install
ispDesignEXPERT. Refer to the “ispDesignEXPERT Installation Notice” for
information about installing the entire suite of ispDesignEXPERT software, including
theispVM System software. You will be given the option of installing aparallel port
driver for Windows NT and Windows 2000, which is required for programming
deviceswith ispVM System software, during ispDesignEX PERT installation.

About the ispVM System Software

TheispVM System software is a comprehensive design download package that
provides an efficient method of programming | SP devices using JEDEC files
generated from L attice Semiconductor software tools. This complete device
programming tool allows you to quickly and easily download your designs to your
devices.

TheispVM System software supports both serial and concurrent (turbo)
programming of all Lattice devicesin a PC environment, and is built around a
graphical user interface. Device chains can be scanned automatically. Any required
JEDEC files are selected by browsing with a built-in file manager.

Non-L attice devices that are compliant with |[EEE 1149.1 can be bypassed once their
instruction register length is defined in the chain configuration file (.xcf). Using
Lattice'sispVM System software, programmabl e devices from other vendors can be
programmed through the vendor-supplied SVF file.

Once the design has been compiled to a JEDEC file and device programming is
necessary, the fuse map data must be serially shifted into the device along with the
appropriate addresses and commands.

Traditionally, programmabl e logic devices have been programmed on PLD/PROM

programmers, so the programmer generates all the programming signals and
algorithms. The programmer also generates the external super voltage or high voltage
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Programming Basics

required by non-1SP devices (typically 12-14 volts). This super voltage requirement is
one of the reasons dedicated programmers are used to program conventional PLDs.

With In-System Programmable (ISP™) devices, the | SP programming super voltage
is generated within the device from the power supply. Lattice | SP devices use
nonvolatile electrically erasable (E2) CMOS technology and require only Vcc-level

programming signals. An integrated state machine controls the sequence of
programming operations such as identifying the ISP device, shifting in the
appropriate data and commands and controlling internal signalsto program and erase
the E° cellsin the device. Programming consists of serially shifting the logic
implementation stored in a JEDEC file into the device along with appropriate
addresses and commands, programming the data into the E°CMOS logic elements,
and shifting the data from the logic array out for device programming verification.

Most of Lattice's devices use the |EEE 1149.1-1993 Boundary Scan Test Access Port
(TAP) asthe primary interface for in-system programming.

Programming Basics

To successfully program devices in-system, devices on the board must be correctly
connected into an 1149.1 scan chain. This scan chain can be used for either
programming or testing the board. To program using the ispVM System software, a
description of the scan chain needs to be developed. This descriptionis called achain
configuration file (.xcf) and contains basic information about al of the devicesin the
chain. For the Lattice devices, this includes the device type, the operation to be
performed and the JEDEC file, if required by the operation. Additional informationin
the chain configuration file can include the state of the 1/0O pins during programming,
along with security requirements and user options. If non-L attice devices are present
in the chain, the instruction register length is required for these devices. The
instruction register length can be found from the BSDL file or the SVF file for the
device.

Another requirement for successful programming is thoughtful board design. The
signals used in ascan chain (TCK, TMS, TDI, and TDO) rarely operate as fast as the
data path signals on the board. However, correct board layout methodol ogies such as
buffering for large chains, termination resistors, etc. are required to ensure trouble-
free operation. Some L attice devices have some additional pins (TRST, ENABLE,
iSpEN, bscanEN, EPEN and TOE) that can affect boundary scan programming and
test if not taken care of properly.
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After these requirements have been met, it should be relatively straightforward to
program any number of devices on a board. This programming can be done using a
PC with either:

= A LatticeispDOWNLOAD cable with the 8-pin AMP connector or the 10-Pin
JEDEC connector attached to the board, and a board test system

= A Vantiscable

JTAG Scan Chains

TDI

TCK
™S

TDO

1-4

A scan chain can include any |EEE-1149.1 compliant, programmable or non-
programmable device. It can a so include any programmable devices that are
compatible with IEEE-1149.1 but do not have a boundary scan register. Thisisa
decision that should be made based on the test methodology being employed for the
board. If the test methodology employed isthe traditional bed-of-nails approach used
on board test systems, all the devices can be included in the same chain.

All scan chains use the smplefour-wire TAP. The TCK and TM S pins are common to
all devicesincluded in the chain. TDI and TDO are dai sy-chained from one device to
the next. The input to the chainis TDI and the output from the chainis TDO. A
diagram demonstrating a ssimple scan chain is shown in Figure 1-1.

Mach 4A3 ispLSI ispLSI Mach 5A3
-64/32 2032VE 2064VE -512/160
+ i ! J,, #

Mach 4A3 Non-Lattice ispLSI .

-64/32 Device 5512VA 'SPGDX160VA

Figure 1-1. Example JTAG Scan Chain
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Programming Algorithm Basics

Programming a CPLD is similar to programming any piece of memory such as an
EPROM or FLASH memory. The device can be thought of as an array that is
programmed one row at atime. The programming information is provided to the
software in the form of a standard JEDEC file that needs to be converted into the row
and column fuse map data. Before an EEPROM device can be programmed, it first
has to be erased. After the device has been erased, the programming data can be
loaded and the device programmed. After the device has been programmed, it will be
verified by reading out the data in the device and comparing it against the original.

Figure 1-2 shows the basic programming flow for the device. It does not include
JEDEC file data conversion into fuse map data, as it assumes that has already been
done. This programming flow will be the same regardless of the programming
hardware used. The primary difference between programming on different hardware
platforms (PC vs. Workstation) is the type of hardware (parallel port vs. serial port)
and the driver associated with it.
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Preload
or Save
I/O States?

Preload/Save 1/Os
[ Using
SAMPLE/PRELOAD

Enter Programming
Mode

L]

Erase Device

y

Program Device

Y

Verify Device

A

Secure

Device? Program Security

Exit Programming
Mode

Y

Reset Device

e

Figure 1-2. Programming Routine Flow
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Programming Times

Thetime it takes to program a device can often be a determining factor of wherein
the manufacturing process a device, or group of devices, is programmed. A board test
system costing hundreds of thousands of dollars to purchase and costing as much as
one dollar per minute to operate can be an expensive alternative for programming if
programming times are too long. In many instances, it is more cost effective to buy a
couple of PCs and program the devices using these much cheaper systems.

Thetime it takes to completely program a deviceis based on thetime it takesto first
erase the device, then program each row in the device, and then finally to verify the
device. The erasetime for all devicesis between 100 and 200ms. A singlerow is
programmed in 10 to 50ms, depending on the device. The Verify processisthe
quickest of the required stepsin the programming sequence and is mainly dependent
on the time required to shift the verify data out of any given device.

To minimize the total programming time of a daisy chain of ISP devices, a
programming method called Turbo ispDOWNLOAD™ can be used to program all
the I SP devicesin the chain concurrently. Turbo ispDOWNLOAD allows any humber
of ISP devices to be programmed at the same time. When programming a chain
concurrently, the chain can be programmed in the time it takes to program only the
largest device plus some extratime in order to shift instructions and data for multiple
devices. For example, a chain of three devices with programming times of 10, 7, and
7 seconds can be programmed with Turbo ispDOWNLOAD in atotal of about 10
seconds (the time it takes to program the largest device). Serially, the programming
time would be 24 seconds for all three devices. Turbo ispDOWNLOAD is
incorporated into the ispVM software. This valuable feature of Lattice device
technology is not available with many other ISP CPLD device technologies.

The benefit of minimal programming times will be much more obvious on board test
systems because they are included as a part of the test program and are running at the
fastest speed possible. Additionally, there is no translation needed to or from JEDEC
formatted data as this has already been done by theispVM System software.

USERCODE

User-programmabl e identification can ease problems associated with document
control and device traceability. The ispL Sl 1000EA, 2000E, 2000V E, 2000VL,
2000V, 5000V, 8000/V, MACH 4/A, ispGDX/A and ispGDXYV families contain a 32-
bit register accessible through the optional IEEE 1149.1 USERCODE instruction.
This user-programmable ID register isbasically auser’s “notepad” provided in
electrically erasable (E?) cells on each device.
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Introduction

In the course of system development and production, the proliferation of PLD
architectures and patterns can be significant. To further complicate the record-keeping
process, design changes often occur, especially in the early stages of product
development. The task of maintaining which pattern goes into what device for which
socket becomes exceedingly difficult. Once a manufacturing flow has been set, it
becomes important to “label” each PLD with pertinent manufacturing information,
which is beneficial in the event of a customer problem or return. A USERCODE
register isincorporated into |1 SP devices to store such design and manufacturing data
as the manufacturer’s | D, programming date, programmer make, pattern code,
checksum, PCB location, revision number, and/or product flow. This assists users
with the complex chore of record maintenance and product flow control. In practice,
the user-programmable USERCODE register can be used for any of a number of 1D
functions.

Within 32 bits available for data storage, users may find it helpful to define specific
fields to make better use of the available storage. A field may use only one bit (or all
bits), and can store awide variety of information. The possibilitiesfor thesefields are
endless, and their definition is completely up to the user.

Even with the device's security feature enabled, the USERCODE register can still be
read. With a pattern code stored in the USERCODE register, the user can always
identify which pattern has been used in a given device. As a second safety feature,
when adevice is erased and re-patterned, the USERCODE identification is
automatically erased. This prevents any situation in which an old USERCODE might
be associated with a new pattern.

It isthe user’s responsibility to update the USERCODE when reprogramming. It
should be noted that the USERCODE information will not be included in the fuse
map checksum reading.

Loading of the USERCODE instruction makes the USERCODE available to be
shifted out in the Shift-DR state of the TAP controller. The USERCODE register can
be read while the device isin normal functional operation, allowing the device to be
scanned while operating.

|/0O States During Programming

1-8

During a programming cycle, all ispJTAG devices default to having their 1/0Os tri-
stated. In most situations, this probably will be acceptable and will not cause any
problems. However, there are situations that arise where it may cause some
contention. Through the boundary scan cells of Lattice devices, theispVM System
software offers the ability to set al 1/0 pinsto a state of “1”, “0”, HIGHZ, or don’t
care, and to set the state of each 1/0O pin individually.
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Programming Hardware

All ISP programming specifications such as the programming cycle and data
retention are guaranteed when programming | SP devices over the commercial
temperature range (0 to 70° C). It is critical that the programming and bulk erase
pulse width specifications are met by the programming platform to insure proper in-
system programming. The details of device programming are transparent to the user if
L attice ISP programming hardware and software are used.

PC Hardware

Programming is most commonly done on a PC through a download cable attached to
the parallel port using the ispVM System software.

ISPDOWNLOAD Cable

TheispDOWNLOAD cable is designed to facilitate in-system programming of all
Lattice ISP devices on a printed circuit board directly from the parallel port of a PC.
TheispVM System software generates programming signals directly from the parallel
port of a PC, which then pass through the ispDOWNLOAD cable to the device(s).
With this cable and a connector on the board, no additional components are required
to program adevice. Refer to the ispDOWNLOAD Cable Data Sheet, availablein the
Lattice/Vantis Data Book, for more detailed specifications and ordering information.

Hardware design considerations for new boards include whether the hardware
designer will be using boundary scan test operations or low voltage (3.3V) devices. In
asystem using 3.3V ISP devices, the ispDOWNLOAD cable version 2.0 should be
used. The cable operates with either a3.3V or 5V Vcc source.

ISP Engineering Kit Model 300

The ISP Engineering Kit Model 300 provides designers with a quick and inexpensive
means of evaluating and prototyping new designs using L attice devices when
compared to a standalone programmer. Thiskit is designed for engineering purposes
only and is not intended for production use. The kit programs devices from the
parallel printer port of a host PC. By connecting a system cable (included) from the
host PC to the I SP Engineering Kit with the proper socket adapter, a device can be
easily programmed using the ispVM System software. See Figure 1-3.

ispVM System User Manual 1-9



Introduction

RJ-45 Connector
Eight Positions

-------- s -

ispDOWNLOAD
Cable

isp Engineering Kit }—‘

Socket Adapter
(purchased separately)
* Sample Device

A

Programming Module
* Power Supply Converter (9VDC)
* 25-pin Parallel Port Adapter

pal— *6' Universal Programming Module Cable
* 6" System Download Cable

25-pin Parallel
Port Adapter

b

T
Place adapter DC Power Plug
on parallel port

. Universal Programming
; - iy
behind security s im}:l\: --------------- - Module

key. Base Unit
Power Supply Converter zz‘l mm
110VAC/9VDC @ 1A min

Positive or Negative +/-

5.5mm

Figure 1-3. ISP Engineering Kit Model 300

Programming Software

TheispVM System software supports programming of all Lattice ISP devicesin a
serial daisy chain programming configuration in a PC environment. The softwareis
built around a graphical user interface. Any required JEDEC files are selected by
browsing with a built-in file manager. This software supports both serial and
concurrent (turbo) programming of all Lattice devices. Any non-L attice devices that
are compliant with |EEE 1149.1 can be bypassed once their instruction register length
is defined in the chain configuration file. Using the ispVM System software,
programmabl e devices from other vendors can be programmed through the vendor
supplied SVF file.
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Programming on a Board Test System

Programming on a board test system is made possible by using the ATE feature to
generate the necessary programming files needed for the different platforms. The
platforms supported include GenRad, Hewlett Packard, and Teradyne board test
systems. A generic JEDEC vector format is generated to help support any ATE not
directly supported.

Programming on JTAG Test Systems

JTAG test systems differ from traditional board test systemsin their basic test
methodology. These systems use only the four wire JTAG TAP to perform any
interconnect and functional tests. A simple language has been devel oped to interface
with the TAP and is used by most major JTAG test system vendors. Thislanguage is
known as the Seria Vector Format (SVF) and is supported by theispVM System
software. Current SV F specifications are avail able from the Asset-Intertech website at
www.asset-intertech.com.

Embedded Programming

TheispVM embedded source code is available for programming devicesin an
embedded or customized environment. The programming source code is written in
ANSI-standard C language and can be easily incorporated into embedded system or
tester software to support programming of 1SP devices. This code supports such
common operations as Program, Verify, Erase, and Secure. After completion of the
logic design and creation of a JEDEC file(s), theispVM System software creates the
datafiles required for in-system programming on customer-specific hardware: PCs,
testers, or embedded systems.
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Chapter 2 The |SpVM &lstem S()ﬂwar e

TheispVM System software allows you to program L attice devices with a download
cable using a PC running Windows 95, Windows 98, Windows 2000, or Window NT
operating system. TheispVM System Software al so includes the SVF Debugger
software, which allows you to debug Serial Vector Format (SVF) files. The SVF
Debugger Software is described in more detail in Chapter 3, “ The SVF Debugger” .

This chapter describes in detail how to use the ispVM System software. Included in
this chapter are sections that describe:

How to start theispVM System software

Getting started using the ispVM System software
Editing Chains and Devices

Setting the User Environment

Changing ispVM System Software Settings
Using ispVM System Software Utilities

Setting ispVM System Software Options
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Starting ispVM System Software

To start theispVM System software, choose the Start menu. In the Start menu, select
the menu item Programs [0 L attice Semiconductor [0 ispVM system to open the
ispVM System window (Figure 2-1). You can use the pull-down menus or the tool bar

icons to perform various functions needed to download JEDEC files to the devicesin
the chain.

1=
File Wiew ispTools Options Help
(e H & E2EHE

For Help, press F1 MM

EEQ D

Figure 2-1. ispVM System Window

Getting Started

When you start the ispVM System software for the first time, you must create a new
project, or chain configuration file (.xcf). After that, ispVM System startswith the last
project that was open. There are four ways to create a chain configuration file:

Create anew chain configuration

Open an existing chain configuration file
Import an ISP or LatticePRO file

Scan adevice chain
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Creating a New Chain Configuration

There are several ways you can start a new chain configuration. One way isto create
anew chain configuration file (.xcf) and add devices.

To create a new chain configuration file;

1. ChooseFiled New. TheispVM System software opens an empty chain
configuration window (Figure 2-2).

[] NOTE For more information about the ispVM System software
Graphical User Interface (GUI), refer to Appendix A, “ Using
theispVM System GUI” .

2. Choose Edit 0 Add Deviceto add devices to the new chain file as needed.

LSE isp¥M[TM] System - [C:ASPYM_90_HELPASPYM PROJECT FILEAP... =] E3
B3 File Edit “iew Project isploolz DOptions ‘#indow  Help _|5’|5|
NEE S DE 0 EEEE 0 O
> (B a0 R R
|nidex | Device List | FileM ame/|R-Lenagth | O peration |
o 1 2032E E:MEDECN2032E.JED Eraze,Program Werfy Secure
o 2 A128WE E:MEDECNS128WEAS.JED Eraze,Program Werfy Secure
o 3 A128WE E:MEDECNS128WEAS.JED Eraze,Program Werfy Secure
o 4 A128WE E:MEDECNS128WEAS.JED Eraze,Program Werfy Secure
Statuz
=
4] _>I_I
For Help, presz F1 i

Figure 2-2. Single Chain Configuration Window and Status
Window
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Opening an Existing Chain File

You can open an existing configuration file (.xcf) with theispVM System Software.
The daisy chain configuration must be the same as that for which the chain
configuration file (.xcf) was created. Each unique chain configuration requires a
unique chain configuration file.

To open an existing configuration file:

1. ChooseFiled Open to open the Open XCF File dialog.

2. Usethedialog to locate and select the desired X CF file, and then click Open.
The selected configuration file opensin a new Chain Configuration window.

Importing an ispDCD or LatticePRO File

You can import an existing ispDCD download configuration file (.dld) or LatticePRO
download configuration file (.wch) with theispVM System Software using the
Import command.

To import an existing ispDCD or LatticePRO configuration file:

1. ChooseFiled Import to open the Open Import File dialog.

2. Usethedialog to locate and select the desired file, and then click Open. The
selected configuration file opensin a new Chain Configuration window.

Scanning a Device Chain

You can scan the device chain on the board connected to your PC with a download
cableto start a new chain configuration.

To scan the device chain:

s ChooseispTools Scan Chain. TheispVM System software opens anew chain
configuration file (.xcf), scans the printed circuit board properly connected to
your computer with adownload cable, and lists the devicesin the new chain file.
You can also use this method for scanning a mixed chain using the ispTools [
Scan Mixed Chain.

D NOTE You must assign a JEDEC file to the devicesin the chain
configuration file, as well as possibly editing other device
information, to have a“valid” chain file.
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Editing Chains and Devices

You can edit device chain configuration with the ispVM System software. You can:

Add anew device chain

Remove a device chain

Add adeviceto adevice chain
Remove a device from a device chain

Edit device information
Move a device up or down in the chain
Reverse the order of devicesin the chain

Adding a New Device Chain

You can add another chain to a chain configuration file (.xcf) to create a mixed JTAG
and ISP chain configuration. You do this by first adding amark (chain mark) to

indicate the beginning of the new chain, as shown in Figure 2-3.

ELSC ispVM[TH] System - [C:A\ISPYM_90_HELPAISPYM PROJECT FILEAP. .. [H[=] B3

B4 File Edit Wiew Project ispTools Options Window Help =&
N 1 =
DEE & =28 0EEEE o0 |
R I
Index I Device List I FileN ame/|R-Length I Operation I
e 1 2032E E:NJEDECW203ZEJED Eraze Program Verify,Secure
o 2 R128vVE E:NJEDECWRTZEVEAS JED Eraze Program,Verify,Secure
e 3 5128vVE E:“JEDECWET 2EVEAS JED Eraze Program, Yerify, Secure
o 4 5128E E:MEDECANS128VEAS JED Erase.Program Verify Secure
&1 CHAIM-MARK
i 1 60 E:\EDECWITE0JED Eraze Program, Yerify, Secure
o 2 160 E:MEDECAI1E0AZJED Erase.Program Verify Secure
Status
[—
Kl ;I_I
For Help, press F1 v

Figure 2-3. Mixed Chain Configuration

To add a new device chain to an existing chain configuration file:

1

Select the last device in the existing chain. You cannot add a new chain to the

middle of another chain.

Choose Edit 0 Add Chain Mark to add the chain mark.

Choose Edit O Add Deviceto create the new chain.
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2-6

Removing a Device Chain

TheispVM System software |ets you have two chains in the same chain configuration
file (.xcf). Sometimes you will want to remove a chain from a chain configuration
file. You might think that you could just select the chain mark and delete it. However,
to remove a device chain you have to delete all the devices in the chain—one by
one—and then delete the chain mark.

To remove a device chain:

1
2.
3.

4.
5.

Select adevice in the chain that you want to remove.
Choose Edit O Delete Device to delete the selected device.

Repeat the above step until you have deleted all the devices from the chain that
you want to remove.

In the configuration file, select the Chain Mark.
Choose Edit O Delete Chain Mark.

Adding a Device to a Device Chain

You can add devices to an existing chain using the Device Information dial og.

To add a device:

1
2.

Select the device directly above the position of the device that you want to add.
Choose Edit 00 Add Deviceto open the Device Information dialog (Figure 2-4).
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3. Complete the requested information on the dialog and then click OK. The

software inserts the new deviceinto the active chain, below the currently selected
device, as specified in the Device Information dialog.

Device Information

Part Descriti — 5%F Option
art Description: oK |
= TCK frequency: |4
| | 'l [MHz)
Device: ﬂl SYF Vendor: IJTAG STANDARD vl
Select... IJT'QG'NDP Advanced... |
Device fullname: -
IJTAG-NDF‘ 1400 State: (Highe vl
. — Cugtom 1/0 wector
Data File [JED] o i
Browse I ectar File:
Browse I
Instruction Fegister Length: Package i
Impait.... ID ::II Al BSEL File:
Tavse I
Operation: IBypass | B Edit

Figure 2-4. Device Information Dialog

Table 2-1 describes the features of the Device Information Dialog.

Table 2-1. Device Information Dialog Features

Feature Description

Select... Opensthe Select Device dialog, which lets you select adevice and its package
that you want to add to the chain.

Part Description Allows user to enter comments for the device.

Device fullname

Displays the name of the device that corresponds to the Device Number field.
Thisfield is enabled when you select the Build SVF file for single device
option above.

DataFile (*.JED)

Use the Browse button to locate the JEDEC file that goes with the chosen part.

Instruction Lets you specify the instruction register length by either importing it from the

Register Length BSDL (.bsm or .bsd) file or the SVF file. You can also manually specify a
value from 0-50. Thisoptionisavailable only when you select the JTAG-NOP
device.

Package Displays the package description for the selected device. Thisfield is

automatically filled in when you select the device using the Select Device
dialog.

ispVM System User Manual
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Table 2-1. Device Information Dialog Features (Continued)

Feature Description
Operation Liststhe operation mode for each file. The default is Erase, Program & Verify.
Table 2-2 describes the features of the Device Information Dialog Expanded Options.
Table 2-2. Device Information Dialog Expanded Options
Feature Description

TCK Frequency

Lets you specify the clock frequency for the chosen device. This option is
available for JTAG devices only.

SVF Vendor Let'syou choose the SVF vendor for the chosen device. Choices are;
* JTAG STANDARD
* LATTICE
* ALTERA
e XILINX
This option is available for JTAG devices only.

I/0O State e |/O State
* Letsyou specify the state of the 1/O pins during programming. Choices are:
e Highz
* Alll's
* AllO's
¢ Custom
* Leave Alone

I/O Vector File Lets you specify the location and name of the 1/0O Vector file. Thisfield is
available when you select the Custom 1/O State option above.

BSDL File Lets you specify the location and name of the BSDL file. Thisfield is
available when you select the Custom 1/O State option above.

Edit Letsyou edit the I/O Vector file using the 1/0O Vector Editor.

Advanced Opens the Advanced Device Information dialog, which lets you specify
advanced configuration parameters for the selected device.
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Removing a Device From a Device Chain

You can remove the currently selected device from the active chain file using the
Delete Device command. Thereis no undo for this command.
To remove a device:

1. Select the device that you want to delete.
2. Choose Edit O Delete Device.

Editing Device Information

You can change various information about a device in the chain using the Device
Information dialog.
To edit device information:

1. Select the device that you want to edit.
2. Choose Edit [0 Edit Device to open the Device Information dial og.
3. Inthediaog, change the device information that you want and then click OK.

Moving a Device Up or Down

You can change the position of adevice up or down, one position at atime.

To move a device up:

1. Select the device that you want to move.
2. Choose Edit 0 Move Device Up to move the device up one position in the

chain.
To move a device down:

1. Select the device that you want to move.

2. ChooseEdit 0 Move Device Down to move the device down one positionin the
chain.

Reversing the Order of Devices

If you get the input device confused with the output device, theispVM System
software gives you an easy way to correct this by reversing the order of the devicesin
the chain with the Rever se Chain Order command.
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To reverse the order of devices:
s Choose Edit 0 Reverse Chain Order.

Setting Chain Operations

TheispVM System software lets you choose from several chain operations for each
devicein the chain.

To set a chain operation in a device:

1. Select the device that you want to set the operation.

2. Choose Edit 0 Set Chain Operations, and then choose the specific operation
for the device.

Setting Advanced Device Parameters

You can use the Advanced Device Information dial og to specify advanced
configuration parameters for the sel ected device that you are adding to adevice chain.
You can open the Advanced Device Information dialog by clicking the Advanced
button of the Device Information dialog. Refer to “Adding a Device to a Device
Chain” for information about opening the Advanced Device Information dialog.

Advanced Device Information

¥ Re-initialize part on program enor

—~BYPASS Option Cancdl |

Instruction Register BYPASS pattern: 11111 [Binary]

— SWF Option:
= Campieito sEvh

{0 (Jse 5 [ntermreter

¥ Overide USERCODE AUES value in JEDEC file
USERCODEAUES Field in Hexadecimal Format
12345678

Ma Bils/Digits : | 3248 Load from JEDEC File
Autc-lncrement After Program by: ID _I;

Figure 2-5. Advanced Device Information dialog
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Table 2-3 describes the features of the Advanced Device Information dial og.

Table 2-3. Advanced Device Information Dialog Features

Feature

Description

Re-initialize part...

When selected, the software will erase the device if programming failed.

BYPASS Options Lets you specify the BY PASS instruction for the selected device.

SVF Options Lets you choose which SVF processor theispVM System software will use
when running the SVFfile.
If you select ispV M, the SVF fileis compiled and will run faster. If you select
the SVF Interpreter, each line isinterpreted and processed one line at atime
and will run slower. In either case, the end result will be the same.

Override Lets you override the USERCODE/UES value in the JEDEC file with the

USERCODE/ value in the field below.

UES...

Max Bitg/Digits Displays the maximum number of bitg/digits you can enter in the

USERCODE/UES field, shown above.

Auto-Increment...

Lets you specify the incremental step (0-100) for the USERCODE/UES after
successful programming.

Overriding Device Operations

You can use the Project Setting dialog to override the operationsin achain file. The
advantage to this method as opposed to “changing” the operation using the Device
Information dialog or the Set Chain Operations command is that you can easily
restore the chain file to its original operation settings.

To override device operations:

1

With a chain file open, choose Project 0 Project Settings to open the Project
Setting dialog (Figure 2-6).

Under Operation Override, select the operation that you want to be the overriding
operation.

Click OK. Notice that the operation descriptions for all the devicesin the chain
file are now set to the overriding operation.

If you selected Entire Chain, when you download the file all of the devices will
use the overriding operation.
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If you selected Selected Device, when you download the file only the selected

device will use the overriding operation.

4. Torestorethe original operations, choose Project 0 Project Settingsto open

the dialog again.
5. Under Operation Override, select No Override.

6. Click OK. A message asks “Do you want to reload the original setup?’
7. Click Yesto restore the original settingsin the chain file.

2-12

Project Settings

" Tuibo Program

% Entire: Chain ™ Selected Device
LCancel
Operation Override: |No Overide j
Starting TAP State:
I Awvoid Test Logic Reset State m

" Sequential Program

il

I Continue Download Even on Emar Ending TAP State:

I Contention Reduction [ MACH devices | TLR -

"

Optional JTAG Signal connected
Q) ISPEN/BSCEN @ TMS @ TCK @ TDI @ TDO

£+ 1SPEN/BSCAN pin disconnected
" 1SPEN/BSCAN pin connected

TCK Clock pulse width in microseconds [ 0 to 32000 ]
1

Comment:

Figure 2-6. Project Setting Dialog
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Table 2-4 describes the features of the Project Settings Dialog.

Table 2-4. Project Settings Dialog Features

Feature Description

Turbo Program Programs all the devices on the board in parallel. If an Operation Overrideis
selected, all Operation descriptionsin the chain file are temporarily changed
to the override setting. These process operations are supported:

* FErase, Program, Verify

* FErase, Program, Verify, Secure
* Program Only

* Verify Only

e Erase Only

* Bypass

Sequential Programs all the devices on the board one at atime. If an Operation Override
Program isselected, all Operation descriptionsin the chain file are temporarily changed
to the override setting. These process operations are supported:

* FErase, Program, Verify
* FErase, Program, Verify, Secure
* Program Only

* Verify Only

e Erase Only

* Bypass

¢ Calculate Checksum

* Display ID

* Display USERCODE
* Read and Save JEDEC
e Secure Device

Entire Chain Processes the entire chain with the operations specified in the chain
configuration window.

Selected Device Processes the sel ected device with the operations specified in the chain
configuration window.

Operation Override | Letsyou override the operations in the chain configuration window. You can
restore the original operations by setting the Override Operation to No
Override.
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Table 2-4. Project Settings Dialog Features (Continued)

Feature Description

Avoid Test Logic Lets you specify that theispVM System will avoid the Test Logic Reset State
Reset State of the JTAG State Machine during download.

Continue Lets you specify that theispVM System will ignore any errors while

Download Evenon
Error

downloading and will continue running.

Contention
Reduction (MACH
Devices)

Letsyou specify that the Boundary Scan Register will always drive the device
1/0 during download. This option causes the download speed to be slower. If
your design can tolerate the I/Os from becoming temporary active for 1ms,
you can ignore this setting. However, using this option does not avoid the I/O
from becoming active at the beginning and end of the download process.

("Active' refersto the period when the core logic of the user design isdriving
the 1/0s.))

Starting TAP State

Lets you specify the starting JTAG state of the JTAG State Machine for
download. Only two states are available: TLR and RTI.

Ending TAP State

Letsyou specify the ending JTAG state of the JTAG State Machine for
download. Only two states are available: TLR and RTI.

Advanced

Opens advanced options for Project Settings dialog.

Optiona JTAG
Signal Connected

I SPEN/BSCAN - Indicates the device requires the signal. If required, you
cannot disconnect the signal.

I SPEN/BSCAN pin disconnected — Lets you disconnect the signal
ISPEN/BSCAN pin connected - Lets you connect the signal
TMS - Indicates the device requires the signal.

TCK - Indicates the device requires the signal.

TDI - Indicates the device requires the signal.

TDO - Indicates the device requires the signal.

TCK Clock Pulse Lets you specify the TCK pulse width in microseconds.
Width...
Comment Lets you add comments to the chain file. There is no limit on the number of
characters.
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Viewing the Status Window

TheispVM System software displays various feedback messages about your project
in the Status window, which islocated in the Single Chain Configuration Window and
Status Window (Figure 2-2).

After processing your chain configuration file, you can clear the contents of the Status
window.
To clear the status window:

s Choose Edit 0 Clear Status Window.

Viewing the Log File

You can use the View L og File command to open the project log file, whichis an
ASCII text report file summarizing the results of theispVM System software
operations.

Toview the log file:

»  Choose Project O View Log File.

To clear the contents to the log file:
»  Choose Edit (0 Clear LogFile.

Setting the User Environment

You can set theispVM System software user environment to your preference. You
can:

= Customize the main window background
= Setdisplay font styles

Customizing the Main Window Background
You can customize the background of theispVM System software main window by
specifying a background graphic and setting various display options, as well as
specifying a standard or custom background color.
To customi ze the background:

1. Choose View [0 Background to open the Background dialog (Figure 2-7).
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2. Onthedialog, do the following:
e |f youwant to select agraphic for the background, click Browse.
e Select aDisplay setting for the graphic.
e |f youwant the graphic to be offset, set an X and Y value.

e |f youwant to specify abackground color, click Back Color. Note that if
you selected either Tile or Stretch as the Display setting, you will not be able
to see the background color.

3. Click OK.
Backaground [ X]
File name: ok |
I Elowsel
Cancel |
Display
= Tile Default |
™ Center
= Ci
" Stetch il
£ Custom
. - v futo Save
e ID _l:l
i ID _|::'

Figure 2-7. Background Dialog
Table 2-5 describes the features of the Background Dialog Box.

Table 2-5. Background Dialog Box Features

Feature Description

Background File Browse for afile to use as a background graphic.

Name

Browse Browse for afile to use as a background graphic.

Display Allows you to change the way the background graphics is displayed.

* Tile causes the background to be displayed repeatedly.

* Center centersthe graphic in the window.

* Stretch streches the graphic to fit the window.

e Custom allowsyou to specify X and Y axis points to position the graphic.

XandY Set an X and Y offset value for the background graphic, if oneis specified.
This parameter is available only when Custom display parameter is selected.

Default Returns the dialog to its default settings.
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Table 2-5. Background Dialog Box Features (Continued)

Feature Description

Clear Clearsthe current user settings and sets the background color to gray. You
must use this button to remove a background graphic.

Auto Save Automatically saves the current settings so they are available the next time
you open theispVM System software.

Back Color Opens the Color dialog, which lets you choose abasic or custom color for the
background.

Setting the Display Font Styles

You can specify the font, font style, and size of the font for text appearing in the
Chain Configuration window.

To set display font styles:

1. Choose View [0 Font to open the Font dialog (Figure 2-8).
2. Choose the options you want, and then click OK.

Font [ 7]

Font style: Size:

IF\eguIar IE Ok I
10 = Cancel
12
14
18
24 =

Sample—————————
AaBbYygz
Script:
‘western vl

Figure 2-8. Font Dialog
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Changing ispVM System Software Settings

You can specify how theispVM System software will process the active chain
configuration using the Project Setting dialog. For example, you can tell theispVM
System software to process the whole chain or only asingle device, override selected
operations of al the devices in the chain or the selected device, aswell as other
options.

Setting ispVM System Process Characteristics

You can set ispVM System software process characteristics with the Project Settings
dialog.

To specify ispVM System processing options:
1. Choose Project [ Project Settings to open the Project Settings dialog.
2. Choose the options you want, and then click OK.

Checking the Configuration Status

You can use the Check Configuration Setup command to verify that each device has
a .jed file attached and check the operation selection for each device. This command
prints the configuration status (pass/fail) for each device in the configuration. A
successful message appears in the M essages window.

To check the configuration status:
»  Choose Project 0 Check Configuration Setup.
Downloading Design Files

After you have specified all of the processing options, you can use the Download
command to download the design files to the daisy-chained devices.

To download design files:

s Choose Project 0 Download.
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Generating SVF and ATE Files

You can generate Serial Vector Format (SVF) filesand GTE FileswithispVM System
software. SVF files are ASCI| files that stores programming data for programming
one or more fixed algorithm devices in Automated Test Equipment (ATE)-type
programming environments. ATE files are test files formatted for Genrad, HP, and
Teradyne testers, as well as a Generic Vector format.

Generating an SVF File

SVFfiles allow you to exchange data between the Automated Test Equipment (ATE)-
type programming environment and the software driving it. You can use the Generate
SVF Filedialog to set options for building an SVF file,

To generate an SVF file:

1. Choose Project [0 Generate SVF File to open the Generate SVF File dialog
(Figure 2-9).

2. Choose the options you want, and then click OK.

Generate S¥F File

Option:
= Build SVF file for single device
~ Build Sequential Chain 5%F File
Cloze
% Build Turba Chain SVF File +I

Source file [*.=cf]

Browse IC:\ispvmtutorial\lesson_zHcl

Save SVF file as:

Browse IE:\ISPVMTUTDHIAL\LESSDNJ.SVF

Device Information

Device Mumber : IEl ta Device Name: I—

Device Operation: I

JEDEC File:
Eravize I
Advanced << |
(Optian:

™ Use RUNTEST farmat from SWF Rev C or earlier

I~ “when Erase, Program erify, skip verify
I wirite RESET in SVF file

Figure 2-9. Generate SVF File Dialog
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Table 2-6 describes the features of the Generate SFV File Dialog.

Table 2-6. Generate SVF File Dialog Features

Feature

Description

Build SVF filefor

Letsyou generate an SVF file for asingle device, as specified in the Device

single device Number field below.
Build Sequential Letsyou generate asingle SVF file for the entire chain, programming each
Chain SVF File device sequentially.

Build Turbo Chain
SVF File

Letsyou generate asingle SVF file for the entire chain, programming all the
devices at one time. For a one-device chain, defaults to sequential mode.

Source File (* .xcf)

Lets you specify the project file.

Save SVF File as:

Lets you save the SVF to the specified name and location.

Device Number

Letsyou select a device in the chain for which you want to generate an SVF
file. Thisfield is enabled when you select the Build SVF file for single device
option above.

Device Name

Displays the name of the device that corresponds to the Device Number field.
Thisfield is enabled when you select the Build SVF file for single device
option above.

Device Operation

Displays the operation of the device that corresponds to the Device Number
field. Thisfield is enabled when you select the Build SVF file for single
device option above.

JEDEC File Letsyou select the JEDEC file that the ispVM System software will use to
generatethe SVFfile. Thisfield is enabled when you select the Build SVF file
for single device option above.

Advanced Opens advanced options for Generate SVF File dialog.

Use RUNTEST... When selected, tellsthe ispVM System software to generate the SVF file
using the format specified in the SVF file specification, revision C or earlier.

When Erase, When selected, globally skips the verification step of the Erase, Program, and

Program, Verify... Verify operation.

Write RESET in When checked, writes STATE RESET at the beginning of the SVFfile.

SVFfile
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Generating an ATE File

You can usethe Generate ATE dialog to build atest file formatted for Genrad, HP, and
Teradyne testers, as well as a Generic Vector format.

To generate an ATE file:

1. Choose Project [0 Generate ATE Fileto open the Generate ATE File dialog
(Figure 2-10).
2. Choose the options you want, and then click OK.

Generate ATE File

— Tester Type
" Gerrad

x|
€ HP 3070 _lgme
_tvarced, |

Generate

& HF 3085 Advanced
' Teradyne 1800
" Teradyne L200/300

 Gereric Vector Format

Source File [*=CF]:

Browse IC:\ispvmtutorial\lesson_&xcf

Output File:

Browse IE:\ISPVMTUTDHI.QL\LESSDN_B.F'EF

Header File:

Browize I

[Mote: Will be automatically generated if left blank)]
™ Wectar in ispDCD Format,

Figure 2-10. Generate ATE Dialog
Table 2-7 describes the features of the Generate ATE File Dial og.

Table 2-7. Generate ATE File Dialog Features

Feature Description
Tester Type Letsyou specify the target tester for the ATE file.
Source File Lets you specify the project file used to create the ATE vector files.
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Table 2-7. Generate ATE File Dialog Features (Continued)

Feature

Description

Output File

vendor.

Lets you specify the file name base (eight characters or less) that will be
appended incrementally by the ATE generation process. For example, if you
enter “vec” as the base name and 128 files are created, the file names will
appear as vecO, vecl, vec2, etc. The dot extension depends on the ATE

Header File

L etsyou specify the name and location of the Header file. The header data can
include the author name, the type of configuration setup that this header will
appear with, pin definitions, signal names, timing information, etc. The
ispVM System software will affix this header data to the head of each ATE
vector fileit generates.

Advanced

Opens the Generate ATE Information dialog, which lets you specify the
content and format of the ATE file.

Setting Advanced ATE Features

You can set advanced ATE features with the Advanced ATE Options dialog
(Figure 2-11). You can open the Generate ATE Information dialog by clicking the
Advanced button of the Generate ATE File dialog. Refer to “Generating an ATE
File" for information about opening the Generate ATE File dialog.

2-22

ATE Advanced Options

—Wectar Generation Dptions
I Split File

b awirnum number of wectors
per file:

ID
= Split File without initialization

[~ Program Vectars Only
™ Erase Vectors Only

—Wector Signal Order

[ JE, W

ak LCancel |

X
—HP-PCF Data
Th5 Mode name: ITMS—NDDE
TCK Mode name: IT Ck_MODE
TOI Hode name: ITD|_NUDE
TDO Node harme: ITDU_NUDE
TRST Node name: ITHST—NDDE
BSCaMispEn Node IBSD’-\N_NDDE
EMABLE Mode IENABLE_NDDE
Wector cycle value: Feceive delay value;
500 - 400 -
— Split File at
& active high i ftive low
Beset |

Figure 2-11. Advanced ATE Options
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Table 2-8 describes the features of the Advanced ATE Options Dialog.

Table 2-8. Advanced ATE Options Dialog Features

Feature Description

Split file Allows the vector filesto be split to reduce file size.

Split File without Allowsthe vector filesto be split to reduce file size. Pull down resistors on
Initialization ispEN, MODE and SCLK are mandatory to use this option.

M axi mum number
of vectors per file

L ets you specify the maximum number of vectors allowed in each vector file.
This data can be obtained from the ATE vendor. The default setting of 0 builds
oneispVECTOR file.

Program Vectors
Only

When selected, skips the verification stage of the operation.

Erase Vectors Only

When selected, creates an ATE file with the Erase operation only. This
overridesindividual device operation settingsin the chain file.

Vector Signal Letsyou specify the signal order in each vector. You can use the Up and Down

Order buttons to manually change the location of the selected signal.

Up/ Down Moves the location of the selected pin up or down within the vector.

HP-PCF Data Showsinitial programming pin names and vector read and write delay values.
You can edit these values by typing the new value in each field.

More Opens mroe options for Advanced ATE Options dialog.

Converting a JEDEC File to a ISC Data File

You can use the JEDEC to | SC Data File Converter dialog to convert JEDEC files
(*.JED) to ISC Datafiles (*.ISC).

To convert a JED fileto ISC File:

1

Choose Project > Generate | SC Fileto open the JEDEC to ISC Data File
Converter dialog (Figure 2-12).

In the Device box, select device.

Ensure the entity name in the Entity Name box matches the entity name in the
BSDL file of the selected device and package.

Inthe Data File (*.JED) box, select the JED file you wish to convert to |SC Data
File.
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5. Inthel SC File (*.1 SC) box, name and location of the | SC Datafile that you wish

to convert.
6. Click OK.

7. Click View to view the result of the conversion.

JEDEC to ISC Data File converter

Device:

Select... I5258\-"E

Entity Marme:

]

LCancel |

Wiew. ..

[ispLa1525BVE <L T128

Data File [*JED]

Browse IE:\TESTFILE\JEDEE\5258VEA.JED

ISC File [*ISC)

Device Family
IispLSI S000YE j

Device
525ENE

5128vE i’
Baa4VE x|
Fackage
256-ball fpEGA

100-pin TQFP | =]

([128-pin TQFP =

256-hall foB G =l
Dievice Description

Browse IE:\TESTFILE\JEDEC\EEEBVEA.ISU

I ispLS| 525EYE +LF256

ok | Cose |

Figure 2-12. JEDEC to ISC Data File Converter Dialog

Table 2-9 describes the features of the JEDEC to |SC Data File Converter dialog.

Table 2-9. JEDEC to ISC Data File Converter Dialog Features

Feature Description
Device Lets you specify the device in the selected Device Family.
Entity Name Entity name for the selected device and package

DataFile (*.JED) Use the Browse button to locate the JEDEC file that goes with the chosen part.

ISC File (*.ISC) Use the Browse button to locate the directory where you want to place the ISC

file.

View Opens atext browser and alows you to view the resultant 1SC file.
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Table 2-9. JEDEC to ISC Data File Converter Dialog Features (Continued)

Feature Description

Device Family Lets you specify the device family:

* Generic JTAG - Non-Lattice device
* ispLS

* ispGDS

* ispGDX

* ispGAL

* MACH

Device Lets you specify the device in the selected Device Family.

Package Displays the package description for the selected device. Thisfield is
automatically filled in when you select the device using the Select Device
dialog.

Converting a Composite File to a JEDEC File

You can use the Convert Composite Filesto JEDEC Files dialog (Figure 2-13) to
convert Composite files (*.CMP) to JEDEC files.

To convert a CMP fileto a JED file:
1. ChooseispTools > Convert Composite to JEDEC File to open the Convert
Composite Files to JEDEC Files dialog.

2. Inthe Composite File (* CMP) box, select the CMP file you wish to convert to
JED file.

3. Inthe JEDEC File (*.JED) box, enter name and |ocation of the JED file you wish
to convert.

4, Click Convert.
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Convert Composite Files to Jedec Files

Composite File [*.CMP] :

Browse I

Jedec File [*JED) :

Browse I

[ Caleulate JED Checksum ornly

Figure 2-13. Convert Composite Filesto JEDEC Files
Table 2-10 describes the features of the Convert Composite Files to JEDEC dial og.

Table 2-10. Convert Composite Filesto JEDEC Files features

Feature Description

Composite File Browse to Composite File (*.CMP).

(*.CMP)

JEDEC File Browseto JEDEC File (*.JED).

(*.JED)

Calculate JED Calculate checksum and write to JEDEC file.

Checksum only

Convert Click to Convert Composite File (*.CMP) to JEDEC File (*.JED).

Using ispVM System Software Utilities

TheispVM System software has numerous utilities, including:

= SVF Interpreter
= USERCODES/UES Editor

Using the SVF Interpreter

You can usethe SVF Interpreter dialog (Figure 2-14) to specify the single device SVF
filefor processing by the SVF Interpreter. You can aso open the SVF Debugger from
thisdialog. Refer to “ The SVF Debugger” on page 3-1 for moreinformation about the
SVF Debugger.
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To open the SVF Interpreter dialog:

ChooseispToolsll SVF Interpreter.

S¥F Interpreter ﬂ
D ata File [* 5%F] Emm

Browse I
= Lloze |
[ Disable SWF Spntax Checker |

Debug
™ lgnore IR and DR Headsr/Trail
™ Cortirwe om Emor
™ Mixed Chain
[™ Caculate JEDEC checksum
I Convert to JEDEC file

Save to [JED]:

Browse
o |
TCK. frequency:

I'I vl [tHz)

Instruction Register Header:
Instruction Register Trailer:

[rata Register Header:

bl

[rata Register Trailer:

Figure 2-14. SVF Interpreter Dialog

Table 2-11 describes the features of the SVF Interpreter.

Table 2-11. SVF Interpreter Dialog Features

Feature Description

DataFile Letsyou select the SVF file to process.
Disable SVF Disablestool that checks syntax of SVFfile.
Syntax Checker

Ignore IR and DR

Ignores the header and trailer information of the Instruction Register and Data
Register when processing the SVF file.

Continue on Error

Continue processing the SVF file even if thereis an error.

Mixed Chain Tellsthe SVF Interpreter that the hardware configuration is a mixed chain,
therefore disabling the ISP chain when processing the SVF file.

Calculate JEDEC Calculate and return checksum from the SVF file.

checksum

Convert to JEDEC | Convert the SVF fileto aJEDEC file. The resulting JEDEC file nameisthe

file same as the SVF, but with the * .jed extension.
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Table 2-11. SVF Interpreter Dialog Features (Continued)

Feature Description

Instruction Set the IR header length in number of bits (1-100).
Register Header

Instruction Set the IR trailer length in number of bits (1-100).
Register Trailer

Data Register Set the DR header length in number of bits (1-100).
Header

Data Register Set the DR trailer length in number of bits (1-100).
Trailer

TCK Frequency

Set the TCK clock frequency (1-30 MHZz). This value affects the processing
speed of the SVF Interpreter.

Run Runs the SVF Interpreter.

Debug Opens the SVF Debugger. Refer to “ The SVF Debugger” on page 3-1 for
more information about the SVF Debugger.

Advanced Opens advanced options for SVF Interpreter dialog.

Using the USERCODE/UES Editor

2-28

You can use theispVM System USERCODE/UES Editor to add information to your
JEDEC file, such as serial code number, design code, or lot number. Thisinformation
iswritten to the USERCODE/UES field (U), after the fuse map data. The signature
must be in either decimal (0-9) or hexadecimal (A-F) characters.

To use the USERCODE/UES Editor:

1. ChooseispTools0 USERCODE/UES Editor to open the USERCODE/UES
Editor (Figure 2-15).

2. Navigate to the JEDEC file that you want to edit, select it, and then click Open.
The editor opens with the selected .JED file.
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3. Click Read. If thereisno datain the field, you will see astring of 20 Fs

(Hexadecimal).

D NOTE The USERCODE/UES length of the device determinesthe

actual number. In Step 3, the number 20 was used as an
example.

4. Edit the string as required. The Digital Edit Position field displays the current
cursor position as you type. The signature must be stated in either decimal (0-9)
or hexadecimal (A-F) characters.

5. When you are through, click Write to save the UES data.

6. A message box asksyou if you want to over write the JEDEC file? Click Yes.

7. Another message box tells you that the UES write to file was successful. Click
OK. If you were to open the .JED file in atext editor, you would see the new
UES data added to the bottom of the file, as shown in the following example:
N User Electronic Signature Data*
U0000000000000000000000000000000000000000
0000000000000000000000010011110011001100

N E:\JEDECA\2032UA4.JED [_[o[=]
UES Field in Hexadecimal Format
Max Bits/Digits: 0J0 Digit edit position: E
Pevice: Ij‘ Read | Write | Browse | Close

Figure 2-15. USERCODE/UES Editor

Table 2-12 describes the features of the USERCODE/UES Editor.

Table 2-12. USERCODE/UES Editor Features

Feature Description
USERCODE/UES | Letsyou specify aUSERCODE/UES valueto override the current valuein the
Field... JEDEC file.
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Table 2-12. USERCODE/UES Editor Features (Continued)

Feature

Description

Device

Liststhe possible devices that can be matched with the JEDEC file. You must
choose a device from thislist and then click Read to get the correct Max
Bitg/Digits information.

Digit Edit Position

Shows the position of the cursor in the UES display field.

Read Reads the USERCODE/UES field in the JEDEC file and displaysit in the
UES display field.

Write Writes the value in the UES display field to the JEDEC file.

Browse Lets you browse for the JEDEC file.

Close Closes the USERCODE/UES Editor.

Specifying the Number of Times a Chain is Processed

You can use the Repetitive Download dial og to specify a number of times that the
ispVM System software will download the design chain. Use this feature as atest to
make sure all of your cable connections are properly made.

To specify the number of times a chain is processed:

1

2-30

ChooseispTools [0 Repetitive Download to open the Repetitive Download
dialog (Figure 2-16).

In the Number of repetitions field, select a number between 1-10.

In the Stop on number of Errorsfield, select anumber between 1-10.

Click OK.

Repetitive Download

=1

MNumber of repetitions: |-| =]

Cancel |
Stop on Mumber of Errors: I'I _lj

Figure 2-16. Repetitive Download Dialog
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Table 2-13 describes the features of the Repetitive Download Dialog.

Table 2-13. Generate Repetitive Download File Dialog Features

Feature Description
Number of Lets you specify the number of times a chain is processed when you choose
Repetitions Project 0 Download.

Errors

Stop on Number of

Lets you specify the number of errors (1-10) that can occur before stopping
the download process.

Running Board Diagnostics

You can use the Boar d Diagnostic command to check that the chain description
matches the devices on the board.

To run board diagnostics:

1

ChooseispTools [0 Board Diagnostics to run the check and open the Board
Diagnostics report.

Review the report and compare the Expected Devices column (left) to the
Detected Devices column. If they do not match, you can edit the chain
configuration file and run the diagnostic again until they match.

Setting ispVM System Software Options

You can change various optionsin theispVM System software, including

Change port assignment

Change project directories

Specify Chain File Headings

Specify Autoscan options

Specify USERCODE/UES Display Options

Changing the Port Assignment

When you first launch theispVM System software with the cables properly
connected, it connectsto the first available port that it detects. You can change the
connecting port, as well as other cable options, using the Cable and Port Setting
dialog.
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To change the port setup:

1

Choose Options 0 Cableand 1/0 Port Setup to open the Cable and I/O Port
Setup dialog (Figure 2-17).

Choose the options that you want, and then click OK. If the cable is not
connected or cannot be detected (if the board power in not on, for example), the
ispVM System software displays an error message.

Cable and I/0 Port Setup i x|

Port Setting: IUxD3?8 ~|  AutoDetect |
Cable Type: ILATT\EE -

I™ KeyAttached to Parallel port

[~ TRST/Reset pin connected
) BetHigh
£ Gt oy

[ ispEN/BSCAN pin connected
S Er g
1 Gt lavy

Mote : Use Auto-Detect for Lattice Download Cable Only

Figure 2-17. Cable and 1/0 Port Setup Dialog

Table 2-14 describes the features of the Cable and /O Port Setup Dialog.

Table 2-14. Cable and Port 1/0 Setup Dialog Features

Feature Description

Port Setting Lets you specify the preferred parallel port address (0x0378,0x03BC or
0x0278) for the software to use for download.

Auto-Detect Automatically detects the parallel port to which the download cable is
connected. Thisfeature works only with a L attice ispDOWNLOAD cable, not
aVantis cable.

Cable Type Letsyou select the download cable type, either Lattice ispDOWNLOAD cable
or Vantis cable.

Key Attached to Select thisoption if aparallel port security key is attached to the parallel port,

Parallel Port so that theispVM System software will generate signals to communicate with
the chain through the key. Otherwise, remove the security key.

TRST/Reset pin If you connect the TRST pin to the download cable, you must select this

connected option. You must also specify whether the pin is active high or active low.

iSEN/BSCAN pin If you connect the isEN/BSCAN pin to the download cable, you must select
connected this option. You must also specify whether the pin is active high or active low.
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Changing the Project Directories

You can change the default location of the ispVM System software directories using
the File Location dialog. These directories are: Device Database location, Start
directory, Working directory, and Log File name.

To change the project directory locations:

1. Choose Options 0 File L ocations to open the Files Location dialog
(Figure 2-18).
2. Edit thefile locations that you want and click OK.

Device Database Location: ’TI
Browze |E:\ispTEIDLS\ISP‘VMS.D\DataBase
LCarncel |
Start Directorny:

Browse IE:\ispTDDLS MSPYMA0

Working Directon:
Browize IE:\ispTDDLS WSPYRS.0

Lag Filz Mame

Browse IE:\ispTDDLS MSPYIE DNspWM. log

v Clear Log file each time start application

Figure 2-18. Files Location Dialog
Table 2-15 describes the features of the Files Location Dialog.

Table 2-15. Files Location Dialog Features

Feature Description

Device Database Browse for the location of the Database directory. This directory holds the
Location files describing supported devices.

Start Directory Browse for the location of the starting directory.

Working Directory | Browse for the location of the working directory.

Log File Name Browse for the location of thelog file.

Clear log file... If selected, the software automatically clears the contents of thelog file every
time you start theispVM System software.
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Specifying Chain File Column Headings

There are eight column headings in the chain configuration file (.xcf) available for
you to choose. The defaults are: Index, Device List, FileName/IR-Length, and
Operation. You can change these headings using the Arrange Column dial og.

To specify chain file column headings:

1. Choose Options 0 Arrange Column to open the Arrange Column dialog
(Figure 2-19).

2. Choose the options that you want and click Save.

Arrange Column

Operations Available Operations dizplayed
Device Family | FileMame/IR-Length £ | |
Device Package . Operation Sl
Device FullMame Status
Device Description JEDEC Checksum

D evice Vendar

JEDEC LES/USERCODE + |

[ [

Figure 2-19. Arrange Column dialog
Table 2-16 describes the features of the Arrange Column Dialog.

Table 2-16. Arrange Column Dialog Features

Feature Description

Operations List of operations available as column headers for the Chain Configuration

Available window. Use the Right arrow to add an operation to the Operations Displayed
list.

Operations List of operations currently in use as column headers for the Chain

Displayed Configuration window. Use the Up and Down arrows to move a current
header. Use the Left arrow to remove an operation from the list.

Right Arrow Moves the selected available operation to the Operations Displayed list.

Left Arrow Removes the selected operation from the Operations Displayed list.

Up Arrow Moves the sel ected operation up one position in the Operations Displayed list.
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Table 2-16. Arrange Column Dialog Features (Continued)

Feature

Description

Down Arrow

list.

Moves the selected operation down one position in the Operations Displayed

Specifying AutoScan Options

When the ispVM System software scans the board, you can specify scanning options.

To specify AutoScan options:

Choose Options 0 Limited Scan if you

want theispVM System software to

scan the board against all possible devices listed in the Select Device diaog

(Figure 2-20), except for al ispL Sl 3000

and 6000 devices.

Choose Options 0 Full Scan if you want the ispVM System software to scan
the board against al possible deviceslisted in the Select Device dialog.

select Device x|
Ao |
Lancel
Package IAI\
272-ball BGA
2080l BGA =
Device Description
| ispL51 5256W /A Advanced << |
i~ Device Information
Programing time  Erase time Address Length Row width
10 msec  |220 msec | 354 60
Device ISP ISP ID length Device JTAG JTAG D length
E E | Dx00354043 3

Instruction length  Usercode length

5 32 ) Everiinly £ BddlandlEv=n

Figure 2-20. Select Device Dialog
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Table 2-17 describes the features of the Select Device Dialog.

Table 2-17. Select Device Dialog Features

Feature

Description

Device Family

Lets you specify the device family.
Generic JTAG — Non-L attice device
* ispLS

* ispGDS

* ispGDX

* ispGAL

* MACH

Device

Lets you specify the device in the selected Device Family.

Package

Lets you specify the package for the selected Device.

Device Description

Shows the device PON (part order number) for the selected device and
package.

Device
Information

Contains device programming information.

Specifying USERCODE/UES Display Options

2-36

When you use the USERCODE/UES Editor, the UES field information in the .JED
file can be displayed in either hexadecimal or decimal format. Use the Display
USERCODE/UES Options command to toggle this setting.

To specify USERCODE/UES display options:

1

Choose Options 0 Display USERCODE/UES Options 0 Hexadecimal to
display the UES field in hexadecimal format.

Choose Options 0 Display USERCODE/UES Options 0 Decimal to display
the UES field in decimal format.
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Installing/Unistalling the isp Windows NT Parallel
Port Driver

You must install theisp Windows NT Parallel Port driver on Windows NT computers
using the ispWinNT Driver dialog (Figure 2-21). You can aso usetheisp WinNT
dialog to uninstall the isp Window NT Parallel Port driver.

You must have administrator privilegesto install or uninstall the isp Windows NT
Parallel Port driver.

Installing the isp Windows NT Parallel Port Driver

To install theisp Windows NT Parallel Port driver:

s 1.ChooseispTools > Install/Unistall LSC NT Driver to open theisp WinNT
Driver dialog.

s 2.Click Install, and follow the prompts, to install the isp WinNT driver.

Uninstalling the isp Windows NT Parallel Port Driver

To uninstall the isp Windows NT Parallel Port driver:

1. ChooseispTools> Install/Unistall LSC NT Driver to open the ispWinNT Driver
dialog.

2. Click Uninstall, and follow the prompts, to uninstall theisp WinNT driver.

L isp it orver

Uninstall |

Cancel |

Figure 2-21. isp WinNT Driver
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Table 2-17 describes the features of theisp WinNT Driver.
Table 2-18. isp WIinNT Driver features

Feature Description
Install Installstheisp WinNT Driver.
Uninstall Uninstallstheisp WinNT Driver.
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SVF Debugger is software, separate from ispVM System software, that helps you
debug a Seria Vector Format (SVF) file. SVF Debugger allows you to program a
device, and then edit, check syntax, debug and trace the process of an SVFfile.

Included in this chapter are sections that describe:

SVF Files

Starting the SVF Debugger

Opening an Existing SVF File
Creating aNew SFV File

Setting Device Programming Options
Setting Port Assignments and Options
Viewing SVF Processing

Setting and Removing Breakpointsin an SVF File
Processing an SVF File

Viewing the Log File

Editing an SVF File

Setting Windows Options
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The SVF Debugger

About SVF Files

The SVF fileisthe mediafor exchanging descriptions of high-level 1149.1 bus
operations. The SVF fileis defined as an ASCI| file, which consists of a set of SVF
statements. In general, the 1149.1 bus operations consist of scan operations and
movements between deferent stable states. Refer to the Serial Vector Format
Specification Rev E for detailed definitions of SVF statement formats. Current SVF
specifications are available from the Asset-Intertech website at
www.asset-intertech.com. A sample SVF Fileis shownin Figure 3-1.

IBegin Test Program
TRST OFF; IDisable Test Reset line
ENDIR IDLE; IEnd IR scansin IDLE
ENDDR IDLE; IEnd DR scansin IDLE
HIR 8 TDI (00); 18 bits IR header
HDR 16 TDI (FFFF)

I 16 bit DR header
TIR 16 TDI (0000); 116 bit IR trailer
TDR 8 TDI (12); 18 bit DR trailer
SIR8 TDI (41); 18 bit IR scan
SDR 32 TDI (ABCD1234)
TDO (11112222); 132 bit DR scan
STATE DRPAUSE; 1Go to stable state

Figure 3-1. SVF File Example
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About SVF Files

SVF Debugger Software Support of SVF Operations

The SVF Debugger supports a selective set of SVF operations. Table 3-1 lists SVF

operations supported by the SVF Debugger.

Table 3-1. SVF Operations Supported by SVF Debugger

SVF Operation | Description Support Status

ENDDR Specifies default end state for DR scan | Full Support
operations.

ENDIR Specifies default end state for IR scan Full Support
operations.

HDR (Header Data Register) Specifiesa Supports TDI keyword only.
header pattern which is placed at the SMASK, TDO and MASK are not
beginning of subsequent DR scan supported.
operations.

HIR (Header Instruction Register) Specifies | Supports TDI keyword only.
aheader pattern whichisplaced atthe | SMASK, TDO and MASK are not
beginning of subsequent IR scan supported.
operations.

RUNTEST Forces the 1149.1 bus to the Full Support
RUN_TEST/IDLE state for a specified
number of clocks.

SDR (Scan data Register) Performs an Supports TDI, TDO and MASK
1149.1 Data Register scan. keywords. SMASK isignored.

SIR (Scan Instruction Register) Performsan | Supports TDI, TDO and MASK
1149.1 Instruction Register scan. keywords. SMASK isignored.

STATE Forces the 1149.1 bus to a specified Supports only single target state. The
stable state. debugger does not allow the user to

specify custom traverse path.

TDR (Trailer Data Register) Specified a Supports TDI keyword only.
trailer pattern which is appendedtothe | SMASK, TDO and MASK are not
end of subsequent DR scan operations. | supported.

TIR (Trailer Data Register) Specified a Supports TDI keyword only.

trailer pattern which is appended to the
end of subsequent IR scan operations

SMASK, TDO and MASK are not
supported.

ispVM System User Manual
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The SVF Debugger

Starting the SVF Debugger

You can start SVF Debugger from within ispVM System software, or you can start
SVF Debugger separately from theispVM System software.

To start the SVF Debugger from within ispVM System software:

1. IntheispVM System software, chooseispTools 0 SVF Interpreter to open the
SVF Interpreter dialog (Figure 3-2).

SVF Interpreter E3

Data File [*.5%F)

Cahicel

RUMN
Browse I |

[ Ignore IR and DR Header/Trailer in S4F

[T Cortinue o Eror
[ Mized Chain TCE frequency:
Instruction Register Header: I-I 'l [MHz]
Instruction Register Trailer: a

[rata Register Header:

Drata Register Trailer:

ohohh

Figure 3-2. SVF Interpreter Dialog
2. Click Debug. The SFV Debugger Software main window appears (Figure 3-3).

To start the SVF Debugger separately from the ispVM software:

= Using Windows Explorer (Windows 95/98) or Windows NT Explorer (Windows
NT), go to the directory containing your SVF Debugger software, and double-
click on the SVFdebugger.exefile.

or

= From aDOS prompt or Run box, type:
<drive>:\<i spVM directory>\svfdebugger. exe.

The SFV Debugger main window appears (Figure 3-3).
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Opening an Existing SVF File
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Figure 3-3. SVF Debugger Main Window

Opening an Existing SVF File

You can open an existing SVF file for processing. The SVF Debugger Edit Window
allows you to perform various editing functions on your SFV File. You can check,
line by line, the SFV file for errors when you program your device.

To open an existing SVF file:

1. ChooseFiled Open to open the Open .SVF File dialog.

2. Usethe Open .SVF File diaog to locate and select the desired SVF file, and then
click Open. The SVF file opensin the SVF Debugger Edit Window (Figure 3-4).
Some lines are long enough to be truncated in Figure 3-4. Such lines can be
viewed in their entirety with the Edit Line dialog box.
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HOE 0;
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Figure 3-4. SVF Debugger Edit Window.

[] NOTE For more information about the SVF Debugger software

Graphical User Interface (GUI), refer to Appendix B, “Using
the SVF Debugger GUI”.

Creating a New SFV File

You can create anew SVF filein the SVF Debugger.

To create a new empty SVF file:

s Choose File New to open the SVF Debugger Edit Window and create a new
empty SVF file. The empty SVF file opensin the SVF Debugger Edit window
(Figure 3-5). The SVF Options dialog (Figure 3-6) also opens.
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Setting Device Programming Options

4% SVF Debugger - SYF Filel =100
File Edit View Configuration Command Window Help
D[RS &[]0 ofc| &3] =mm 5o
SYF Filel P 1ol x|
L Bl
E SVF Filel
For Help, press F1 [tn 1, colt DOS I [ w4

Figure 3-5. Empty SVF File Openin SVF Debugger Edit Window

Setting Device Programming Options

The SVF Options Dialog alows you to set options related to device programming.
The SVF Options Dialog opens when you open an existing SVF File or you create a
new empty SVF file. You can also open the SVF Options dialog using the
Configuration 0 SVF Options command.

To open the SVF Options Dialog:

= Choose Configuration [0 SVF Optionsto open the SVF Options dialog
(Figure 3-6).

ispVM System User Manual 3-7



The SVF Debugger

SWF Ophtions b
I lgnare IR and DR Header/Trailer in SWF oK.
™ Continue on Error

Cancel |
™ Mixed Chain

Instruction Fegister Header: I3 _:| VIEHS Y

l__,‘ |1 'l
Instruction Register Trailer: 2 =i

Data Fegister Header: IG
Data Register Traller: ID _I;

Figure 3-6. SVF Options Dialog

Table 3-2. SVF Option Dialog Features

Feature

Description

Ignore IR and DR
Header/Trailer in
SVFfile

Ignoresthe HIR TIR HDR and TDR information in SVF file. If users set up
the HIR TIR HDR TDR in SVF Option Dialog, the item must be selected.

Continue on Error

Continue process SVFfile even if thereis an error and print all the
information into the log file

Mixed Chain Tellsthe SVF processor that the hardware configuration is a mixed chain,
therefore disabling the ISP chain.

Instruction Setsthe HIR in number of bits (0-100)

Register Header

Instruction Setsthe TIR in number of bits (0-100)

Register Trailer

Data Register Setsthe HDR in number of bits (0-100)

Header

Data Register Setsthe TDR in number of bits (0-100)

Trailer

TCK freguency

Setsthe TCK clock frequency (1-30 Mhz). This value effects the speed of
SVF processor.
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Setting Port Assignments and Options

Setting Port Assignments and Options
You use the Cable and 1/0 Port Setup dialog to specify the preferred parallel port for
download, select the port address, and select the download cable type.
To open the Cable and 1/0 Port Setting Dialog:

= Choose Configuration [0 Cableand |/O Port Setup... to open the Cable and
1/0 Port Setup dialog (Figure 3-7).

Cable and 1/0 Port Setup
Port Setting: IDKDS?B vl Auto-Detect | ;
LCancel |

Cable Type: IMT”EE VI

™ Key Attached to Parallel part

Mote : Usge Auto-Detect for Lattice Download Cable Oy

Figure 3-7. Cable and I/O Port Setup dialog

Table 3-3. Cable and 1/0 Port Setup Dialog Features

Feature Description

Port Setting Lets you specify the preferred parallel port address (0x0378,0x03BC or
0x0278) for the software to use for download.

Auto-Detect Automatically detects the parallel port to which the download cableis
connected. Thisfeature works only with a Lattice ispDOWNLOAD cable, not
aVantis cable.

Cable Type Selects download cable type (Lattice or Vantis)

Key Attached to Select thisoption if aparallel port security key is attached to the parallel port,
Parallel Port so that theispVM System software will generate signals to communicate with
the chain through the key. Otherwise, remove the security key.
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The SVF Debugger

Viewing SVF Processing

You can view the progress of the SVF processing output with the Output dialog. If
you wish to view the progress of the SV F processing, you must open the dialog before
you begin processing the SVF File.

3-10

To open the Output Dialog:

Choose Configuration 0 SVF Output to open the Output dialog (Figure 3-8).

H
Fragianwrs) Pt | - Fuiest Chick Pubies
iwgen WENENEEE
Tix Disis Wagoes
Bz Hurken
ms LOLICRL
] 100 E:cpmcins Bt Vabsn 1]
o0 [ 1o dchuad Bt Vakm (]
APAS Sl
Aebvanced ¢

Figure 3-8. Output Dialog
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Setting and Removing Breakpointsin an SVF File

Table 3-4. Output Dialog Features

Feature

Description

Programming Pins | Displaysthe value of the pins signal, either ‘1’ for HIGH or ‘0’ for LOW

Runtest clock Displays the number of delay clocksin RUNTEST statement

pulses

Data Register Displaysthe value of the TDO Signal, one bit at atime, when reading the data
from the device. The results are compared with the expected value.

JTAG State Displaysthe State of TAP control state machine while processing alinein the
SVFfile.

Advanced Displays JTAG State Machine.

Setting and Removing Breakpoints in an

SVF File

You can set abreakpoint in your SVF file before processing the SV file. The process
will stop at the line you specify. When the process reaches the line you specify asa
breakpoint, the process will stop. A dialog appearstelling you that the breakpoint has
been reached. After you click OK in the dialog, you can resume the process.

To set a breakpoint in an SVF File:

1. Selectalineinyour SVFfile.
2. Choose Command OO Breakpoint [0 Set Breakpoint.

To select next breakpoint:

1. Selectalineinyour SVF file.
2. Choose Command O Breakpoint 0 Next Breakpoint.

To select previous breakpoint:

1. Selectalineinyour SVFfile.
2. Choose Command OO Breakpoint 0 Previous Breakpoint.

To clear all breakpoints

1. Select the breakpoint you wish to remove in your SVFfile.
2. Choose Command O Breakpoint 00 Clear All Breakpoints.
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Processing an SVF File

After you have set device programming options and port assignments, you can begin
to process your SVF File with SVF Debugger. You can program a device with a
download cable, and examine the output on the SVF Output dialog. You can step
through a process, line by line, using the Step command. You can reset all variables
and start a process from the beginning using the Reset command. You can view the
process with the Output dialog. Refer to “Viewing SVF Processing” in this chapter
for more information about viewing a process.

To process an SVF File:

s Choose Command O Go.

To step through a process, line by line:

s Choose Command O Step. The process will step through the SVF file line by
line.

To reset a process and start a process from the beginning:

s Choose Command 0 Reset.

Viewing the Log File

The SVF Debugger generates alog file if there are errors during the process, or if the
Continueon Error option was selected in the SVF Options dialog. You can specify
where to save thelog file with the L og File Options dialog. You can clear the
contents of the log file with the Clear L og File command.

ToviewalogFile:

s Choose View [0 Log File. Thelog filewill display in atext editor, as shown in
Figure 3-9.
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Viewing the Log File

B SV¥FDebugger.log - Notepad [_ O] x]
File Edit Search Help
=
Line28 H ﬂ
SIR 6 TDI(e1)
Received TDO(3F)
Line23
SDR 32 TDI(FFFFFFFF)
Expected TDO(B7815883)
Expected MASK({BFFF1FFE)
Received TDO{FFFFFFFF)
Bits 08803: Expected: 8 Received: 1
Bits 8804: Expected: 8 Received: 1
Bits 8805: Expected: 8 Received: 1
Bits 08686: Expected: 8 Received: 1
Bits 08807: Expected: 8 Received: 1
Bits 08808: Expected: 8 Received: 1
Bits 08009: Expected: 8 Received: 1
Bits 0810: Expected: 8 Received: 1
Bits 8811: Expected: 8 Received: 1
Bits 8812: Expected: 8 Received: 1
Bits 8818: Expected: 8 Received: 1
Bits 0819: Expected: 8 Received: 1
Bits 0868208: Expected: 8 Received: 1
Bits 8821: Expected: 8 Received: 1
Bits 8822: Expected: 8 Received: 1
Bits 0823: Expected: 8 Received: 1
Bits 08828: Expected: 8 Received: 1
Hew fixed RHASK{B7811802)
Line25
SIR 6 TDI(82)
Received TDO(3F) -
1 — a7

Figure 3-9. Sample Log File

You can save your Log File to adirectory that you specify on your computer.

To set Log File Options:

1

4,

Choose Configuration 0 Log File Optionsto open the log file Options dialog
(Figure 3-10).
Specify the path to the directory that you wish to save your logfile. You can use
the Browse button to navigate to the directory where you would like to save the
log file.
If you wish to clear the contents of the log file every time that you start SVF
Debugger software, check the Clear L og file each time start application box.
Click OK.

Log File Options

File Mame:
Browse |IC:'\]SF‘TDDLS\ISWM\SVFDebugger.Iog Cancel |

V¥ Clear Log file each time start application

Figure 3-10. Log File Options dialog
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The SVF Debugger

To clear the contents of the log file:

Choose Edit O Clear Log File.

Editing an SVF File

You can edit your SVF file using the commands in the Edit menu.

To edit an SVF file:

1. Selectalineinyour SVF file.
2. Make the edits using commands in the Edit menu, and click File 0 Save.

Setting Windows Options

You can use Cascade, Tile, and Arrange | cons commands to change the way the
SVF Debugger software displays on your computer screen.

To arrange open windows in a cascade arrangement:
Choose Window [0 Cascade.

To arrange open windows in a Tile arrangement:
Choose Window O Tile.

To arrange minimized open windows:

Choose Window [0 Arrange | cons. Minimized open windowsin SVF Debugger will
be arranged along the bottom of your computer screen.
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Appendix A US ng the |$VM &lstem GUI

This appendix describestheispVM System software graphical user interface (GUI) in
detail. Included in this appendix are sections that describe:

ispVM Tool Bar

ispVM Edit Bar

ispVM System Window Menus and Commands
ispVM System Software Chain Configuration Window
ispVM System Software Status Window

ispVM System Software Status Bar
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Using the ispVM System GUI

About the ispVM System Software User Interface

TheispVM System window (Figure A-1) consists of Menus, Tool Bar, Edit Bar,
Chain Configuration window, and Status Window.

EA LSC isp¥MITH) System - [C:\ISPYM_90_HELPMSPYM PROJECT FILEAP. . [H[=] E3
Fil= Edt “iew Proect splools Ophon:  Window  Help — X
Menus_ ) ‘B8 Fie Edt View Project isplool Options window Hel &
ToolBa— , D =H|&8 =28 0BREEE 6|2
EditBar— 5 & % o (B9 Bo| /06 & B
Index | Device List | FileM ame/|R-Lenagth | Operation
) o 1 2032VE EAJEDECH2032EJED Eraze Program Verify, Secure
Chain e 2 F128VE E:MEDECAWET 28VEAS JED Erase.Program Verify. S ecure
Conﬁguration > e 3 5128VE E:WJEDECWET2BVEAS JED Eraze Program \erify, S ecure
o 4 5128VE EAJEDECHST28VEAS JED Eraze, Program,Verify, Secure
Status
- [—
Status Window ——»
Status B , Ll_l
alus bar Faor Help. press F1 o

Figure A-1. ispVM System Window.

[] NOTE For more information about using theispVM System
software to create and edit device chains, refer to Chapter 2,
“TheispVM System Software.”
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About the ispVM System Software User Interface

iIspVM Toolbar

TheispVM System software toolbar (Figure A-2) containsicons that allow you to
perform processing operations without the need to use menu commands.

Check
Configuration Gener_ate
ISC File .
Setup G ) View
Scar_1 enerate Log File
New Save Chain SVF File

Voo Il Il !
DEEH & 28 HMEEEE O B
1 1 1 1 1 )

Open Print Scan Process Generate Help
Mixed Chain ATE File Topics
Chain

Figure A-2. ispVM System Software Toolbar

ispVM Edit Bar

TheispVM System software edit bar (Figure A-3) contains icons that allow you to
perform editing operations without the need to use menu commands.

Delete Move Reverse
Add Edit Chain Device Chain
Device Device Mark Copy Up Order

v v v v v v
e Bl oBE AN
t U I I t

Delete Add Cut Paste Move
Device Chain Device
Mark Down

Figure A-3. ispVM System Software Edit Bar
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Using the ispVM System GUI

ISpVM System Window Menus and Commands

The following tables summarize the ispVM Main Window menu commands and
associated tool bar icons, edit bar shortcut icons, and associated shortcuts.

File Menu

The File menu (Figure A-4) contains the New, Open, Import File, Print Setup, and
Exit commands.

| File Edit Wiew Project ispT

e Chrl+M
Open... Chrl+0
Irnpart File Chrl+I
Close

Save Chrl+5
Save As...

Print. .. Ctrl+P
Print Preview

Prink Setup. ..

1 lesson_2.xck
2 LESSON_3.0LD
3 lesson_g.xcf
4 |esson_7.xcf

Exit

Figure A-4. File Menu

Table A-1 lists and describes commands in the File menu, as well as associated
toolbar icon and associated shortcut.

Table A-1. File Menu commands and shortcuts

Command Icon Shortcut | Description

New CTRL+N | Creates an empty, untitled chain file.

Open... CTRL+O | Opensthe Open XCF Filedialog, which letsyou select
an existing chain configuration file (.xcf). You can
open multiplefiles at once. Use the Window menu
commands to manage the multiple open files. Legacy
chain files must be opened using File d Import.

T
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About the ispVM System Software User Interface

Table A-1. File Menu commands and shortcuts (Continued)

Command

Icon

Shortcut

Description

Import File

N/A

CTRL+

Opens the Open Import File dialog, which letsyou
select an ispDCD download configuration file (*.dld)
or LatticePRO download configuration file (*.wch).
You can use this method of starting a project instead of
creating anew chainfile.

Close

N/A

N/A

Closes the active chain file. You should save changes
to your files before you close them. If you attempt to
close afile without saving, the software asks you if
you want to save the current configuration setup.

Save

CTRL+S

Saves the active chain description to its current name
and directory. When you save a chain description for
the first time, the software displays the Save Asdialog
SO you can hame your chain file.

Save As...

N/A

N/A

Opensthe Save as XCF or DLD Filedialog, which lets
you name and save the active chain file.

Print...

CTRL+P

Opens the Print dialog, which lets you print the active
chainfile.

Print Preview

N/A

N/A

Displaysthe active chain file asit would appear when
printed. When you choose this command, the software
replaces the main window with a print preview
window that displays the chain filein its printed
format. The print preview toolbar offers options to
view either one or two pages at atime, move back and
forth through the document, zoom in and out of pages,
and initiate a print job.

Print Setup...

N/A

N/A

Opens the Print Setup dialog, which lets you select a
printer and a printer connection.

Exit

N/A

N/A

Closes theispVM System application. You should
save changesto your files before you exit. If you
attempt to exit without saving, the software asksyou if
you want to save the current configuration setup.
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Using the ispVM System GUI

Edit Menu

The Edit menu (Figure A-5) contains the Cut, Copy, Paste, Add Chain Mark,
Delete Chain Mark, Add Device, Delete Device, Edit Device, Move Device Up,
M ove Device Down, Rever se Chain Order, Set Chain Operations, Clear Status
Window, and Clear L og File commands.

Edit “iew Project ispTools  Optic

Cut Chrl+x
Capy ChFHHC
Easte ZEk[ Y
Add Chain Mark, Ctrl+Ins

Delete Chain Mark Ctrl+Del

Add Device Ins
Delete Device Del
Edit Device Space

Move Device Lp
Move Device Down
Rewverse Chain Order

Set Chain Operations »
Clear Status Window
Clear Log File

Figure A-5. Edit Menu

Table A-2 lists and describes commands in the Edit menu, as well as associated tool
bar icon, edit bar icon and associated shortcut.

Table A-2. Edit Menu Commands

Command Icon Shortcut Description
Cut CTRL+X Removes the selected device from the active chain
.}E file and placesit on the clipboard, erasing the

previous contents of the clipboard. Then, you can
paste the device from the clipboard into the chain

file.
Copy CTRL+C | Makesacopy of the selected device and placesit on
the clipboard, erasing the previous contents of the

clipboard. Then, you can paste the device from the
clipboard into the chain file.
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About the ispVM System Software User Interface

Table A-2. Edit Menu Commands (Continued)

Command Icon Shortcut Description
Paste CTRL+V Places the contents of the clipboard (adevice) into
E, the active chain file, one position below the
currently selected device.
Add Chain CTRL+ Adds a chain mark into the active chain file, one
Mark E' Insert position below the currently selected device. A
chain mark separates a JTAG chain from an ISP
chain.
Delete Chain CTRL+ Deletes the selected chain mark from the active
Mark ﬁn Delete chain file. Before you can delete the chain mark,
you must first delete all its devices using the Delete
Device command.
Add Device Insert Opens the Device Information dialog, which lets
%. you insert a device into the active chain below the
currently selected device and specify the
configuration parameters for the device.
Delete Device Delete Deletesthe currently selected device from the active
%‘i chain file. Thereis no Undo for this command.
Edit Device Space Opens the Device Information dialog, which lets
_.% you change information about the device.
Move Device N/A Movesthe selected device up one position within its
Up % chain.
Move Device N/A Movesthe selected device down one position within
Down '% its chain.
Reverse Chain N/A Reverses the order of all the devicesin the active
Order i chain file,

ispVM System User Manual
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Using the ispVM System GUI

Table A-2. Edit Menu Commands (Continued)

Command Icon Shortcut Description
Set Chain N/A N/A Sets the chain operation for the selected device to:
OperationsL] * Erasethe current design pattern and the security
\Ijre(;igfram, * Download a new design pattern to the device.
y (Requires a JEDEC file to be specified).
* Verify the pattern with the original .jed file to
ensure the device was programmed correctly.
Set Chain N/A N/A Sets the chain operation for the selected device to:
OperationsL] * Erasethe current design pattern and the security
\F;re(;%ramslecure * Download a new design pattern to the device.
Y, (Requires a JEDEC file to be specified).
* Verify the pattern with the original .jed file to
ensure the device was programmed correctly
* Set the security bit so that the device cannot be
read.
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [J * Erase the current design pattern and the security
Program Only fuse
* Download a new design pattern to the device.
(Requires a JEDEC file to be specified).
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [J * Verify the pattern with the original .jed fileto
Verify Only ensure the device was programmed correctly.
(Requires a JEDEC file to be specified).
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [J * Erase the current design pattern and the security
Erase Only fuse
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [J * No operation will be performed on the device.
Bypass The device is set to bypass mode.
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About the ispVM System Software User Interface

Table A-2. Edit Menu Commands (Continued)

Command Icon Shortcut Description
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [ « All operation fields (ISP and JTAG) to the
Calculate Checksum mode of operation. This function is
Checksum activated when chain information is available.
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [J * Display the device ID.
Display ID
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operationsl] * Display the USERCODE in the JEDEC file.
Display
USERCODE
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [ * Read the design pattern from the device and save
Read and Save it to a JEDEC file.
JEDEC
Set Chain N/A N/A Sets the chain operation for the selected device to:
Operations [J * Set the security bit so that the device cannot be
Secure Device read.
Clear Status N/A N/A Clears the contents of the Message window, located
Window directly above the Status Bar.
Clear Log File N/A N/A Clears the contents of the project log file.

View Menu

The View menu (Figure A-6) contains the Toolbar, Status Bar, Edit Bar,
Background, and Font commands.

YWiew Project  ispTo
v Toolbar

» Status Bar

v Edit Bar

Background. ..
Faont...

Figure A-6. View Menu
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Using the ispVM System GUI

Table A-3 lists and describes commands in the View menu,

Table A-3. View Menu Commands

Command Description

Toolbar Toggles the display of the Toolbar.
Status Bar Toggles the display of the Status Bar.
Edit Bar Toggles the display of the Edit Bar.

Background... | Opens the Background dialog, which lets you specify a background graphic and
color for the Main Window, as well as other display attributes.

Font... Opens the Font dialog, which lets you specify the font, font style, and size of the
font for text appearing in the Chain Configuration window.

Project Menu

The Project menu (Figure A-7) contains the Project Settings, Check
Configuration, Download, Generate SVF File, Generate ATE File, and View Log
File commands.

Project ispTools  Options — Win
Project Settings...

Check Configuration Setup
Dowerload

Generate SWF File. ..
Generate ATE File. ..
Generate ISC File, ..

Wigw Log File...

Figure A-7. Project Menu

Table A-4 lists and describes commands in the Project menu, as well as associated

toolbar icon.
Table A-4. Project Menu Commands
Command Icon Description
Project N/A Opens the Project Settings dialog, which lets you specify how the
Settings ispVM System software will process the active chain configuration.
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Table A-4. Project Menu Commands (Continued)

Command

Icon

Description

Check
Configuration
Setup

Verifies that each device has a .jed file attached and checks the
operation selection for each device. Prints the configuration status
(pasd/fail) for each device in the configuration. A successful

message appears in the Messages window.

Download Downloads the design files to the daisy-chained devices, as

GO specified.
Generate SVF Opens the Generate SVF File dialog, which lets you build an SVF
File.. file for asingle-device or Sequential Chain.
Generate ATE Opensthe Generate ATE Filedialog, which letsyou build atest file
File... ATE formatted for Genrad, HP, and Teradyne testers, aswell asa

Generic Vector format.

View Log File ; Opens the project log file, which isan ASCII text report file

/] summarizing the results of theispVM System software operations.
Generate ISC Opens the JEDEC to |SC Data File converter dialog which allows
File you to convert JEDEC filesto ISC files.

ispTools Menu

TheispTools menu (Figure A-8) contains the SVF Interpreter, Scan Chain, Scan
Mixed Chain, USERCODE/UES Editor, Repetitive Download, and Board
Diagnostics commands.

ispTools Options  Window  Help
SVF Interpreter...
Scan Chain
Scan Mixed Chain
IJSERCODENIJES Editar, ..
Repetitive Download, ..
Board Diagnostics. .
Convert Composite to Jedec File. ..
InstallfUninstall LSC MT Driver

Figure A-8. ispTools Menu
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Table A-5 lists and describes commands in the ispTools menu, as well as associated
toolbar and edit bar icon shortcuts.

Table A-5. ispTools Menu Commands

Command Icon Description

SVF N/A Opensthe SVF Interpreter dialog, which letsyou specify the single

Interpreter... device SVF filefor processing by the SVF Interpreter when you
click Run. You can also open the SVF Debugger when you click
Debug.

Scan Chain Automatically scans and detects the devices on the chain.

Scan Mixed Automatically scans and detects the devices on the mixed chain.

Chain @

USERCODE/ N/A Opens the Open .JED File diaog, which lets you specify the

UES Editor... JEDEC file to edit the USERCODE/UES field.

Repetitive N/A Opens the Repetitive Download dialog, which lets you specify the

Download... number of times a chain is processed, based on values specified in
the dialog.

Board N/A Check that the chain description matches the devices on the board.

Diagnostics...

Convert N/A Opens the Convert Composite to JEDEC Files dialog, which

Compositeto allows you to convert Composite files (*.CMP) to JEDEC files

JEDEC File (*.JED).

Install/ N/A Openstheisp WIinNT dialog, which allows you to install the NT

Uninstall LSC Parallel Port Driver application.

NT Driver
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Options Menu

The Options menu (Figure A-9) contains the Cable and 1/0O Port Setup, File
L ocations, Arrange Column, AutoScan Options, and Display USERCODE/UES
Options commands.

Options  ‘Window  Help
Cable and I/ Port Setup...
File Locations. ..
Arrange Column,.,
AutaScan Options [
Display USERCODE/UES Options  *

Figure A-9. Options Menu
Table A-6 lists and describes commands in the Options menu.

Table A-6. Options Menu Commands

Command Description

Cableand I/O Opens the Cable and 1/0 Port Setup dialog, which lets you specify the preferred
Port Setup... parallel port for theispVM System software to use for download. When you start
the program with the cables connected properly, the software detects the default
port assignment.

File Opens the File Locations dialog, which lets you specify the location of your
Locations... project directories.

Arrange Opens the Arrange Column dialog, which lets you rearrange, add, or remove the
Column... column headings for the Chain Configuration window.

AutoScan TheispVM System software scans the board against all possible deviceslisted in
Options [ the Select Device dialog, except for all ispL SI 3000 and 6000 devices.

Limited Scan TheispLSI 3K and 6K devices require the ispVM System software to shift in the
IDCODE instruction in order to read back the device ID. Depending on the other
JTAG devices on the board, you may not want to shift in the IDCODE instruction
in case the IDCODE is intrusive to the other non-L attice devices.

AutoScan TheispVM System software scans the board against all the possible deviceslisted
OptionsO Full | inthe Select Device dialog.
Scan
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Table A-6. Options Menu Commands (Continued)

Command Description

Display Sets the USERCODE/UES to display in hexadecimal format.
USERCODE
JUES
Options [
Hexadecimal

Display Sets the USERCODE/UES to display in ASCII format.
USERCODE
JUES
Options [
ASCII

Display Sets the USERCODE/UES to display in decimal format.
USERCODE/
UES Options
O Decimal

Window Menu

The Window menu (Figure A-10) contains the Cascade, Tile, and Arrange | cons
commands.

Help

Lascade
Tie
Arrange lcons

Figure A-10. Window Menu
Table A-7 lists and describes commands in the Window menu.

Table A-7. Window Menu Commands

Command Description
Cascade Arranges multiple opened windows in an overlapped fashion.
Tile Arrange multiple opened windows in a non-overlapped fashion.

Arrangelcons | Arranges theiconsfor minimized windows at the bottom of the main window. If
there is an open configuration chain file window at the bottom of the main window,
then some or all of theicons may not be visible because they will be underneath
this chain file window.
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Help Menu

The Help menu (Figure A-11) contains the Help Topics, Tutorials, Manual, and
About ispVM System commands.
Help Topics

Tutorials...
Manual...

About izph/M System. ..

Figure A-11. Help Menu

Table A-8 lists and describes commands in the Help menu, as well as associated
toolbar and edit bar icon shortcuts.

Table A-8. Menu Commands

Command Toolbar Description
Help Topics OpenstheispVM System Help to the opening screen. Using the
@ Contents tab, you can navigate to ispVM System concepts and

background information, step-by-step instructions for using the
ispVM System software, and various types of reference

information.
Tutorias N/A OpenstheispVM System Help Tutorials.
Manual N/A OpenstheispVM System User Guide.
About ispVM N/A OpenstheispVM System dialog, which contains software and
System supported device list version numbers and system resource
information.

iIspVM System Software Chain Configuration Window

The Chain Configuration Window displays the chain configuration file, and allows
you to edit and process the chain configuration file using theispVM System software.

ispVM System Software Status Window

The Status Window displays the status of your chain configuration file process.
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ISpVM System Software Status Bar

A-16

The Status Bar is displayed at the bottom of theispVM System software window.

To hide or show the Satus Bar:

s Choose View > Status Bar.

The left area of the Status Bar describes actions of menu items as you use the arrow
keysto navigate through menus. This areasimilarly shows messages that describe the
actions of Toolbar and Edit Bar buttons as you move the mouse over the buttons.

Theright areas of the Status Bar indicate which keyboard keys are latched down.

ispVM System User Manual



Appendix B US ng the S/F Debugger GUI

This appendix describes the SVF Debugger graphical user interface (GUI) in detail.
Included in this appendix are sections that describe:

= SVF Debugger Toolbar

= SVF Debugger Menus and Commands
= SVF File Window

= SVF Debugger Status Bar
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About the SVF Debugger User Interface

The SVF Debugger edit window (Figure B-1) consists of Menus, Tool Bar, SVF File,
and Status Bar.
SL-TE
Menus —> e Edit !\Ew Configuration Command  Window  Help ==
ToolBar — . Dl=(EI8] s [=e] ole| @[] LT
F1li

INOTE "DEVICE" "M5-128-B8T"
INOTE "CHECKSUM" "0=D3EZ2"

I Initialize

. HDR 0O:

SVF File _ > HIR O:

TDR 0O;

TIR O;

ENDDR IDLE:

ENDIR IDLE:

FREQUENCY 1.00e+006 HZ;

! Check the IDCODE

| ism & TDI (01):
<

A lesson 7.59F 2] van_
Status Bar —— » s

[tn 17, Col 16 [ |pos | [ ) Vi

Figure B-1. SVF Debugger Edit Window.

[] NOTE For more information about using the SVF Debugger
software to debug and edit SVF files, refer to Chapter 3,
“The SVF Debugger.”
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SVF Debugger Toolbar
The SVF Debugger toolbar (Figure B-2) contains shortcut icons that allow you to
perform processing operations without the need to use menu commands.

Next  Clear All
Break Break SVF
New  Save Cut Paste  Redo Point Points Step Reset  Output

. [ 2 | vy oy '
D) &S] &2 o &v]a]% = e 5wl

o1t f f ot 1t

Open  print Copy Undo  Insert  Previous Go SVF View
Break  Break Options Log
Point  Point File

Figure B-2. SVF Debugger Toolbar

SVF Debugger Menus and Commands

The following tables summarize the SVF Debugger menu commands, associated tool
bar shortcut icons, and associated shortcuts.

File Menu

The File menu (Figure B-3) contains the New, Open, Close, Save, Save As, Print,
Print Preview, Print Setup, and Exit commands.

Edit “Wiew  Configuration  Command  %Wind

Hew Chrl+M
Qpen... Cirl+0
LCloze

Save Chil+5
Save bz,

Prirt... Chl+F
Print Prexiew

Print Setup...

E xit

Figure B-3. File Menu
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Table B-1 lists and describes commands in the File menu, as well as associated
toolbar icon and associated shortcut.

Table B-1. File Menu Commands

Command

Toolbar
Icon

Shortcut

Description

New

CTRL +N

Creates anew blank SVF file window.

Open...

T

CTRL+0O

Opens the Open .SVF File dialog, which lets you
select an existing chain file (.svf). You can open
multiple files at once. Use the Window menu
commands to manage the multiple open files.

Close

N/A

N/A

Closesthe SVF File. You should save changes to your
files before you close. If you attempt to close without
saving, the software asks you if you want to save the
current configuration setup.

Save

CTRL +S

Savesthe SVF File. If the SVF file has not been saved
before, opensthe Save as .SVF File dialog and allows
you to save the current SVF File.

Save As...

N/A

N/A

Opensthe Save as .SVF File dialog and allows you to
save the current SVF File with different file name.

Print...

CTRL +P

Prints the current SVF File.

Print Preview

N/A

N/A

Displays apreview version of the SVF File on your
computer screen before you print the SVF File.

Print Setup...

N/A

N/A

Opens the Print Setup dialog, which lets you select a
printer and a printer connection.

Exit

N/A

N/A

Closes the SVF Debugger application. You should
save changes to your files before you exit. If you
attempt to exit without saving, the software asks you
if you want to save the current configuration setup.

B-4
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Edit Menu

The Edit menu (Figure B-4) contains the Undo, Redo, Cut, Copy, Paste, Delete,
Select All, Find, Find Next, Find Previous, Replace, Go to, Read Only, and Clear
L og File commands.

|Edit Wiew Configuration ¢

Undo Delete  Ctrl4+Z

Redo Chrl-Z
Cuk Chrl4+
Copy Chrl+C
Paste Chrl+y
Delete Del

Select Al Chrl4+-4
Find... Chrl+F

Frinid Mest F3
Find Prewvious Shift+F£3

Replace. .. Chrl+H
Go to... Chrl+G
Read Only

Clear Log File

Figure B-4. Edit Menu

Table B-2 lists and describes commands in the Edit menu, as well as associated

toolbar icon and associated
shortcut.

Table B-2. Edit Menu Commands

Toolbar
Command Icon Shortcut | Description
Undo | CTRL+Z | Cancelsthe previous action.
Redo CTRL+Z | Cancelsthe previous cancellation of an action.
| G |
Cut CTRL+X | Removes sdected text from the SVF file and places it
E'i{, on the clipboard, erasing the previous contents of the
clipboard. Then, you can paste the text elsewherein
the SVFfile, or into another SVFfile.
Copy CTRL+C | Copies selected text.
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Table B-2. Edit Menu Commands (Continued)

Toolbar
Command Icon Shortcut | Description
Paste E CTRL+V | Pastes selected text.
Delete N/A Delete Deletes selected text.
Select All N/A CTRL+A | Selectsal thetext of the SVFfile.
Find N/A CTRL+F | Findsastringinthe SVFfile.
Find Next N/A F3 Finds the next occurrence of astring in the SVFfile.
Find Previous N/A SHIFT+F3 | Finds the previous occurrence of a string in the SVF
file.
Replace N/A CTRL+H | Finds each occurrence of a string in the SVF and
replaces it with another.
Goto N/A CTRL+G | Goesto aspecific linein the SVF file.
Read Only N/A N/A Makes the SVF file Read Only.
Clear Log File N/A N/A Clears the contents of alog file.
View Menu
The View menu (Figure B-5) contains the Toolbar, Status Bar, and Log File
commands.
=08 Configura
v Toolbar
v Status Bar
Log file
Figure B-5. View Menu
Table B-3 lists and describes commands in the View menu, as well as associated
toolbar icon.
Table B-3. View Menu Commands
Toolbar
Command Icon Description
Tool Bar N/A Toggles the display of the Toolbar.
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Table B-3. View Menu Commands (Continued)

Toolbar
Command Icon Description
Status Bar N/A Toggles the display of the Status Bar.
LogFile View the result file. When problems happen when processing the
|' SVFfile or users choose “ Continue on Download” option, al of the
messages will be printed into the log file.

Configuration Menu

The Configuration menu (Figure B-6) contains the Cable and 1/0 Port Setup, SVF
Options, SVF Output, and L og File Options commands.

il Command  wind:
Cable and |/0 Part Setup...
S'F Options...

SWF Output...
Log File Options...

Figure B-6. Configuration Menu

Table B-4 lists and describes commands in the Configuration menu, aswell as
associated toolbar icon.

Table B-4. Configuration Menu Commands

Toolbar
Command Icon Description
Cableand I/O N/A Opens the Cable and 1/0 Port Setup dialog, which lets you specify
Port Setup the preferred parallel port for theispVM System software to use for
download. When you start the program with the cables connected
properly, the software detects the default port assignment.
SVF Options @ Opens the SVF Options diaog.
SVF Output Opens the Output dialog.
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Table B-4. Configuration Menu Commands (Continued)

Toolbar
Command Icon Description
LogFile N/A Opens the Log File Options dialog.
Options
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Command Menu

The Command menu (Figure B-7) contains the I nsert Breakpoint, Remove
Breakpoint, Step, Go, and Reset commands.

EBreakpoint. ..

Command  Window  Help

Sek BreakPoint

Mext Breakpoint

Sk F11

. =R = Previous Breakpaint
" Clear All Breakpoints

Reset Ctrl+F10

Figure B-7. Command Menu

Table B-5 lists and describes commands in the Command menu, as well as
associated toolbar and associated shortcut.

Table B-5. Command Menu Commands

Toolbar
Command Icon Shortcut | Description
Insert N/A Insert a breakpoint while processing the SVF file. The
Breakpoint T@’ process will stop at that line. Only one breakpoint can
be used at atime.
N/A Jump to the next breakpoint.
?‘7
N/A Jump to the previous breakpoint.
U
Clear All N/A Clear al breakpoints.
Breakpoints ‘tﬂk
Step F11 User can start from the beginning and process the
SVFfile step by step though each line. The result will
display in Output dialog.

ispVM System User Manual
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Table B-5. Command Menu Commands (Continued)

Toolbar
Command Icon Shortcut | Description

Go F5 Process the SVFfile.

Reset RE CTRL+F10 | Reset all the variables and start from the beginning.
SET

Window Menu

The Window menu (Figure B-8) contains the Cascade, Tile, and Arrange | cons
commands.

: indaw ﬂ &l Ju]

LCazcade
Tile
Arrange lcong

Figure B-8. Window Menu

Table B-6 lists and describes commands in the Window menu, as well as associated

toolbar icon.
Table B-6. Window Menu Commands
Command Description
Cascade Arranges multiple opened windows in an overlapped fashion.
Tile Arrange multiple opened windows in a non-overlapped fashion.
Arrangelcons | Arrangestheicons for minimized windows at the bottom of the main window.
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Help Menu
The Help menu (Figure B-9) contains the Help Topics and About SVF Debugger
commands.
Help
Help Topicz

About SYFDebugger...

Figure B-9. Help Menu

Table B-7 lists and describes commands in the Help menu, as well as associated
toolbar icon shortcut.

Table B-7. SVF Edit Window Help Menu Commands

Command Description

Help Topics Opensthe SVF Debugger Help to the opening screen. Using the Contents tab, you
can navigate to SVF Debugger help topics.

About SVF Opens the SV Debugger dial og, which contains software version number.
Debugger

SVF File Window

The SVF File Window displays the SVF file, and allows you to process, debug, and
edit the SVF File using the SVF Debugger software.

SVF Debugger Status Bar
The Status Bar is displayed at the bottom of the SVF Debugger software window.

To hide or show the Satus Bar:

= Choose View > Status Bar.

The left area of the Status Bar describes actions of menu items as you use the arrow
keysto navigate through menus. This areasimilarly shows messages that describe the
actions of Toolbar and Edit Bar buttons as you move the mouse over the buttons.

Theright areas of the Status Bar indicate which keyboard keys are latched down.
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appendix ¢ 1IS0VM Command Line Mode

This appendix describes how you can runispVM System software from a 32-bit DOS
command line. You can process chain description files (.xcf) or configuration setup
files (.dld) using the command line mode.

Included in this appendix are sections that describe:

= RunningispVM from Command Line
s ipVM System Software Commands
= ipVM System Software Command Line Syntax
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Running ispVM from Command Line

TheispVM System software command line syntax runsispVM System software
processes chain configuration files (.xcf) and configuration setup files (.dld). You can
specify the following using ispVM System software command line syntax:

= Fileto be processed (.xcf or .dld)
= Processtype (Turbo or Sequential)
= Cabletype (Lattice or Vantis)
= Oneof the following port addresses:
e 0x0378(LPT1)
e 0x0278(LPT2
e (Ox03BC (LPT3)
= Output mode (display output messages in output window or run in quiet mode)

iISpVM System Software Commands

The following commands are used in ispVM System software command line mode:
File name
fil enane. xcf - Chain Configuration File (.xcf)

fil enane. dl d - Configuration Setup File (.did)

Process Type
/'t - Process using Turbo mode
/' s - Process using Sequential mode

Default is process using Sequential mode

Cable Type
/ Lat ti ce - Lattice download cable
/ Vant i s - Vantis download cable

Default is Lattice download cable
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Parallel Port Address

/ 0x0378 - LPT1 parallel port
/ 0x0278 - LPT2 parallel port
/ 0x03BC- LPT3 parallel port

Default is0x0378 LPT1 parallel port

Output
/ o - display output in output window

Default is quiet mode

ISpVM System Software Command-Line Syntax

Theispvm System software command-line mode uses the following syntax:

<drive>:\<ispvmdirectory>\i spvm exe fil enane. xcf
/ <process type> /<cabl e type> /<parallel port address>
/ <out put node>

Command Line Example

The following example shows a chain description file named deno. xcf , processed
in Turbo mode, using a L attice download cable, parallel port LPT1 selected, and
displaying output in the output window:

c:\ispTool s\ispvmispvm exe deno.xcf /t /Lattice
/ 0x0378 /o0
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