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Introduction

This section describes the details of programming with
Lattice’s In-System Programmable (ISP™) devices. It is
organized into three sections. The first section summa-
rizes the ISP design flow. The next section describes ISP
hardware interface basics, including discussions on both
key issues required to get started with ISP quickly, as well
as detailed ISP information for those interested in a
thorough understanding of ISP at the device level. The
final section focuses on ISP software, which summarizes
all the development tools available to support easy
implementation of the Lattice ISP solutions.

ISP Design Flow

As with other Programmable Logic Devices (PLDs), the
ISP design flow includes design entry using CAD soft-
ware, compiling and fitting the design, generating a
JEDEC standard fuse map file, and programming the
device (Figure 1).

Creating a JEDEC Fuse map File

As part of any PLD design flow, the logic design must be
entered through any combination of VHDL, schematic,
Boolean equation, state machine, or truth table design
entry. Lattice has various third-party and proprietary
software packages which support these design method-
ologies. Each of these design packages will take a design
and generate a  standard JEDEC fuse map for program-
ming. Up to this point in the logic design process, ISP
devices share the same design flow as standard pro-
grammable logic devices.

Programming

Programming consists of converting the JEDEC fuse
map file into a serial data format and shifting that serial
data into the device. The ISP programming software
automatically converts the JEDEC fuse map file into the
serial data format which is programmed into the ISP
device. However, a JEDEC file is made up of ASCII
characters which use a relatively large amount of space,
especially in environments in which storage space for the
fuse map information is limited. In order to support these
storage-critical environments, Lattice has defined an
ispSTREAM™ data format which represents each fuse
location with a single bit instead of an ASCII character.
The ISP programming software also accepts this
ispSTREAM format for programming.
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Once the fuse map is ready, it is just a matter of serially
shifting the data into the device along with the appropri-
ate addresses and commands. The basic ISP interface
uses four wires to shift the JEDEC fuse map data into the
device. An additional fifth wire is used by ispLSI devices,
employing an active low ISP Enable (ispEN) signal as a
mode control to put the device into programming or
normal operation mode.

ISP programming is controlled internally by a state ma-
chine. The user has the option of programming through
a Lattice proprietary programming state machine or an
IEEE 1149.1 standard Test Access Port (TAP) program-
ming interface. Both options control the state machine for
programming through MODE/TMS, SDI/TDI and SCLK/
TCK signals. The programming data is shifted in and out
from the SDI/TDI and SDO/TDO signals. ISP commands
such as Program, Bulk Erase, Verify, Data Shift and
Address Shift are executed through the device’s instruc-
tion registers and ISP interface input pins.

The Basics of ISP
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The Basics of ISP

Traditionally, programmable logic devices have been
programmed on PLD/PROM programmers which require
that all programming signals and algorithms be gener-
ated by the programmer. The programmer also generates
the external super voltage or high voltage required by
non-ISP devices (typically 12-14 volts). This super volt-
age requirement is one of the main reasons dedicated
programmers are used to program conventional PLDs.

However, with ISP devices, the ISP programming super
voltage is generated within the device from the 3.3 or 5-
volt power supply. This internal super voltage generation
teamed with Lattice’s unique serial ISP programming
interface enables designers to program any ISP device
using a simple four- or five-wire interface in which all the
programming signals are driven by standard TTL logic
levels.

The details of device programming are transparent to the
user if ISP programming software such as ISP Daisy
Chain Download and ispCODE™ C Source Code are
used. These software tools drive the four or five ISP
programming signals in accordance with the program-
ming specifications and the state machine requirements.
The ISP Daisy Chain Download software generates the
ISP signals with proper timing  through the use of the PC

parallel port. ispCODE can be ported to any hardware
platform required and can be used to generate ISP
programming signals using whatever hardware is avail-
able.

Lattice also supports the use of other programming
interfaces such as Automatic Test Equipment (ATE).
Specifically for testers, Lattice provides JEDEC file con-
version routines, such as ispATE, to tester-acceptable
formats. In addition, testers which accept high-level lan-
guages can be programmed using ispCODE C routines
as a model for structuring test programs.

These and other topics are covered in the next two
sections, Hardware Basics and Software Basics.
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