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PLD Programming Information
Introduction

PLDs, or programmable logic devices, provide an attractive
alternative to logic implemented with discrete devices. Cy-
press Semiconductor is in the enviable position of being able
to offer PLDs in several different process technologies, thus
assuring our customers of a wide range of options for lead-
ing-edge speed as well as very low power consumption. Cy-
press optimizes the mix of technology and device architecture
to insure that the programmable logic requirements of today’s
highest-performance electronics systems can be fully support-
ed by a single PLD vendor.

Cypress offers a wide variety of PLDs based on our lead-
ing-edge CMOS EPROM process technology. This technology
facilitates the lowest power consumption and the highest logic
density of any nonvolatile PLD technology on the market today,
at speeds that are as fast as state-of-the-art bipolar technology
would provide. Furthermore, these devices offer the user the
option of device erasure and reprogrammability in windowed
packages. Cypress offers PLDs based on CMOS Flash tech-
nology which features electrical erasure and reprogrammabil-
ity. Thus Cypress offers solutions for state-of-the-art systems
regardless of what the optimal balance is between speed,
power, and density for any particular system.

Programmable Technology

EPROM Process Technology

EPROM technology employs a floating or isolated gate be-
tween the normal control gate and the source/drain region of
a transistor. This gate may be charged with electrons during
the programming operation, permanently turning off the tran-
sistor. The state of the floating gate, charged or uncharged, is
permanent because the gate is isolated in an extremely pure
oxide. The charge may be removed if the device is irradiated
with ultraviolet energy in the form of light. This ultraviolet light
allows the electrons on the gate to recombine and discharge
the gate. This process is repeatable and therefore can be used
during the processing of the device, repeatedly if necessary,
to assure programming function and performance.

Two Transistor Cells

Cypress uses a two-transistor EPROM cell. One transistor is
optimized for reliable programming, and one transistor is opti-
mized for high speed. The floating gates are connected such
that charge injected on the floating gate of the programming
transistor is conducted to the read transistor biasing it off. 

Flash Process Technology

The Flash cell is programmed in the same manner as the
EPROM cell, and is electrically erased via Fowler-Nordheim
tunneling. This next-generation PLD technology will combine
a number of key advantages for future Cypress PLDs. The
principal advantages will be leading-edge speed, low CMOS
power consumption, and electrical alterability for simplified in-
ventory management.

Programming Algorithm—EPROM and Flash 
Technology

Byte Addressing and Programming

Most Cypress programmable logic devices are addressed and
programmed on a byte or extended byte basis where an ex-
tended byte is a field that is as wide as the output path of the
device. Each device or family of devices has a unique address
map that is available in the product datasheet. Each byte or
extended byte is written into the addressed location from the
pins that serve as the output pins in normal operation. To pro-
gram a cell, a 1 or HIGH is placed on the input pin and a 0 or
LOW is placed on pins corresponding to cells that are not to
be programmed. Data is also read from these pins in parallel
for verification after programming. A 1 or HIGH during program
verify operation indicates an unprogrammed cell, while a 0 or
LOW indicates that the cell accessed has been programmed.

Blank Check

Before programming, all programmable logic devices may be
checked in a conventional manner to determine that they have
not been previously programmed. This is accomplished in a
program verify mode of operation by reading the contents of
the array. During this operation, a 1 or HIGH output indicates
that the addressed cell is unprogrammed, while a 0 or LOW
indicates a programmed cell.

Programming the Data Array

Programming is accomplished by applying a supervoltage to
one pin of the device causing it to enter the programming mode
of operation. This also provides the programming voltage for
the cells to be programmed. In this mode of operation, the
address lines of the device are used to address each location
to be programmed, and the data is presented on the pins nor-
mally used for reading the contents of the device. Each device
has a read/write pin in the programming mode. This signal
causes a write operation when switched to a supervoltage and
a read operation when switched to a logic 0 or LOW. In the
logic HIGH or 1 state, the device is in a program inhibit condi-
tion and the output pins are in a high-impedance state. During
a write operation, the data on the output pins is written into the
addressed array location. In a read operation, the contents of
the addressed location are present on the output pins and may
be verified. Programming therefore is accomplished by placing
data on the output pins and writing it into the addressed loca-
tion. Verification of data is accomplished by examining the in-
formation on the output pins during a read operation.

The timing for actual programming is supplied in the unique
programming specification for each device.

Phantom Operating Modes

All Cypress programmable logic devices on the EPROM and
BiCMOS technology contain a Phantom array for post assem-
bly testing. This array is accessed, programmed, and operated
in a special Phantom mode of operation. In this mode, the
normal array is disconnected from control of the logic, and in
its place the Phantom array is connected. In normal operation
the Phantom array is disconnected and control is only via the
normal array. This special feature allows every device to be
tested for both functionality and performance after packaging
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and, if desired, by the user before programming and use. The
Phantom modes are entered through the use of supervoltages
and are unique for each device or family of devices. See spe-
cific datasheets for details.

Special Features

Cypress programmable logic devices, depending on the de-
vice, have several special features. For example, the security
mechanism defeats the verify operation and therefore secures
the contents of the device against unauthorized tampering or
access. In advanced devices such as the PALCE22V10,
PLDC20G10, and CY7C335, the macrocells are programma-
ble through the use of the architecture bits. This allows users

to more effectively tailor the device architecture to their unique
system requirements. Specific programming is detailed in the
device datasheet.

Programmers

All of Cypress’s programmable logic devices can be pro-
grammed on the Cypress Impulse3  programmer. Many
third-party programmers also support these products. In addi-
tion, all CY7C370i In-System Reprogrammable  devices can
be programmed with the InSRkit  on-board programmer for
the PC.
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