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Company Profile

Company
Description

WSl is a market leading producer of high-
performance programmable peripheral
integrated circuits. The company was
founded in 1983 to serve the needs of
system designers who need to achieve
higher system performance, reduce the
size and power consumption of their
systems, and shorten their product
development cycles in order to achieve
faster market entry.

WSI produces an innovative portfolio of
Programmable Peripherals as well as a
broad line of high-performance non-volatile
programmable PROM and EPROM
memory products, both based on its
patented self-aligned split-gate CMOS
EPROM technology. The new
Programmable Peripherals enable rapid
system design of high-performance

application specific controllers and related
products. These devices are the first to
integrate high-performance EPROM,
SRAM and user-configurable logic and
deliver a performance and integration
breakthrough to the programmable
peripherals market.

WSI's Programmable Peripherals and non-
volatile memory products enable electronic
designers to reduce their system size,
shorten product development cycles and
bring new system products to market in
less time. As a result, WSI has established
itself as a leading supplier of high-
performance programmable solutions to a
broad customer base that includes some of
the world's largest and most technologically
advanced electronics companies.

Technology

WSI's patented self-aligned, split-gate
EPROM technology enables higher
performance and greater memory densities
per chip area than the traditional stacked-
gate method. By developing significantly
higher read current, the WSI EPROM cell
has enabled the development of several
memory devices that are the fastest of their
type on the market. This core NVM
technology is further leveraged by WSI's
architecture and design innovations such
as staggered virtual ground and

contactless memory arrays resuilting in
dramatic die area savings. This high
density memory capability enables WSI to
provide cost-effective market leading
products such as the smallest 4-Mbit
EPROM on the market. WSI's proprietary
NVM technology (licensed to Sharp
Corporation and National Semiconductor
Corporation) has enabled WSI to be first in
the industry with numerous product
breakthroughs in speed, high density,
process innovations and packaging.

Markets and
Applications

WSI's Programmable Peripheral and high-
performance non-volatile memory products
are used by the world's leading suppliers of
advanced electronic systems in
telecommunications, data processing,
military, automotive and industrial markets.

Applications for the Programmable
Peripherals include cellular telephones,
disk drive controllers, modems, bus
controllers, engine management
computers, telecom switchers, motor

controllers and others. High performance
memory applications include digital signal
processing, engineering workstations,
high-speed modems, video graphics
controllers, radar and others. By virtue of
their high speed and programming
capability, WSI products are ideally suited
for these applications where designers are
pushing the limits of system performance in
highly competitive markets.




Company Profile

Product Groups

Programmable Peripherals

WSI’s family of Programmable Peripherals
represents a new class of programmable
products. They enable system designers
to reduce the size of their products,
achieve lower operating power, optimize
system performance and shorten product
development cycles. They are the first
devices to integrate high-speed EPROM,
SRAM and programmable logic on a single
chip. The Programmable Peripherals
include the PSD3XX family, the MAP168
and the PAC1000.

PSD3XX Family: Micracontroller
Peripherals with Memory

Each member of the PSD3XX family is a
single-chip, field-programmable circuit that
integrates all the required peripheral
memory and logic elements for an
embedded-control design. Programmable
logic, page logic, programmable 1/0O ports,
busses, address mapping, port
address/data tracking, 256K to 1 Mb
EPROM, and 16K SRAM are all on board.
Advanced features such as memory
paging, microcontroller port reconstruction,
track mode, configuration security bit, and
cascading further enhance the utility and
value of the PSD3XX family. PSD3XX
family devices are ideal for applications
requiring high-performance, low power and
very small form factors such as fixed disk
control, cellular telephones, modems,
computer peripherals, and automotive and
military applications.

MAP168 User-Configurable Peripheral
with Memory

Similar to the PSD3XX family, the high
speed MAP 168 integrates high-
performance EPROM, SRAM, a PAD and
user-configurable logic. ldeal for high-
speed applications requiring expanded
memory, system integration and increased
data security, the 45 ns MAP 168 is used
with high speed digital signal processors,
microprocessors and microcontrollers.

PAC1000 Peripheral Controller

The high speed PAC1000 sets a new
standard for Programmable Peripheral
performance, integration and functionality.
The PAC1000 replaces up to 50 complex
devices in high-end embedded controllers
and microprocessor-based systems.
Combining a CPU, 1K x 64 EPROM and
extensive user-configurable logic, the
PAC1000 assists its host processor with
high rates of data manipulation and control,
freeing the processor for other system
functions. The 16 MHz PAC1000 has been
designed into numerous high-performance
applications such as work-station direct
memory access controllers, video imaging
digital signal processors, and VME bus
LAN controllers.

Programmabhle Peripheral
Development Tools

WSI's Programmable Peripheral products
are supported with complete easy-to-use
system development tools from both Data
I/0 and WSI. The Data 1/O Unisite
programmer can be used for production
programming. The WS tools include
program development, simulation, and
programming software, the IBM-PC hosted
MagicPro™ Memory and Peripheral
Programmer, a dial-in applications bulletin
board and WSI's team of factory service
and field application engineers. The menu-
driven software tools run on popular
customer owned computers and enable
designers to rapidly configure and program
the WSI part and try it in a prototype
system. Additional design iterations are
quickly accomodated. The system
development tools increase the efficiency
of the design process resulting in faster
market entry for WSI's customers’
products.
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High-
Performance
Memory
Products

WSt offers a broad product line of high-
performance CMOS PROMs and EPROMs
featuring architectures ranging from 2K x 8
to 512K x 8, plus several x16 products, with
speeds ranging from 25 to 150 ns.
Commercial, industrial and military
products including MIL-STD-883C/SMD are
available. A wide variety of package
selections include plastic and hermetic,
through-hole and surface mount types.

CMOS PROMs

As WSI's fastest family of products,
Re-Programmable Read Only Memories
(RPROMSs) provide high-speed bipolar
PROM pinout with matching speed and low
power operation. The product family
includes architectures ranging from 2K x 8
to 32K x 8 with speeds ranging from 25 to
90 ns. Commercial, industrial and military
MIL-STD-883C/SMD configurations are
available in a variety of hermetic and
plastic package types.

“F” Family EPROMs

The high-speed “F” series EPROM family
offers speeds ranging from 35 to 70 ns and
architectures from 8K x 8 to 32K x 8, plus
several x16 products. “F” family

EPROMSs are ideal for use in high-end
engineering and scientific workstations,
data communications and similar high-
performance applications.

“L” Family Military EPROMs

WSI's “L” family military EPROM memory
products feature high-density and high
speed in popular JEDEC pinouts. With
speeds ranging from 120 to 300 ns and
architectures from 64K x 8 to 512K x 8
including several x16 products, the “L”
family offers significant speed and high
density benefits for developers of military
avionics, communications, and control
systems. The “L” family delivers world class
densities from WSI's conservative 1.2
micron lithography CMOS process
technology.

Manufacturing

WSI's manufacturing strategy includes
utilizing multiple world-class manufacturing
partners for each facet of the production
process.

WS has licensed its CMOS EPROM and
logic process technology to Sharp
Corporation in Japan and National
Semiconductor Corporation in the USA.
The Sharp facility in Fukuyama, Japan
employs the most advanced sub-micron
VLS integrated circuit manufacturing
equipment available including ion
implantation, reactive ion etch, and wafer
stepper lithographic systems. The world-
class high volume National Semiconductor
operation delivers low cost production of
1.2 micron CMOS technology product on 6"
wafers. This low defect density
manufacturing resource is capable of
producing sub-micron technology product
in the near future.

High-volume, low cost integrated circuit
packaging and testing is performed for WSI
by ANAM Electronics in Seoul, Korea, Fine
Products in Hsinchu, Taiwan, National
Semiconductor in Santa Clara, CA and at
WSl in Fremont, CA. ANAM is the largest
independent manufacturer of 1.C.
packaging and produces excellent product
quality. Test capability ranges from simple
logic devices to complex VLSI product.
ANAM routinely processes a wide variety of
high volume packages and enables WSI to
leverage its materiel needs through
ANAM’s combined high-volume, low cost
procurement activity. Commercial,
industrial, and military grade product
processing is available from ANAM.

Additional quality assurance and reliability
testing are performed at WS! in Fremont,
CA.

WSI's manufacturing strategy ensures the
supply of double-sourced high quality. high-
volume product with low variable cost and
fast delivery.
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Sales Network WSI's international sales network includes Management and Previous
several regional sales managers who direct Affiliations:
marhet opportnites. Expenanced Mickael Galsfian
technical field applicétion engineers located President, CEO and
. } : . , Chairman of the Board
in each field office assist WSI's customers ; : .
i . (Advanced Micro Devices, Monolithic
during their advanced product development Memories, Motorola)
and match customer needs with WS!'s '
product solutions. Over sixty Robert J. Barker
manufacturer's representatives and leading V. P- Finance, CFO and Secretary
national and regional component {Monolithic Memories, Lockheed)
distributors in the United States, Europe John Ekiss
and Asia round out the WS| sales network. V. P. Marketing
. (Intel, Motorola)
United States Thomas Branch
Direct sales and field application V. P. Worldwide Sales
engineering offices in Bogton, Cfllicago, {Monolithic Memories, Fairchild)
Huntsville, Philadelphia, Dallas, Los
Angeles and Fremont, CA; More than 25 George Kern .
manufacturer's representatives for major V. P. Operations
. m o (Advanced Micro Devices, Monolithic
national accounts; national distributors Memories)
include Arrow/Schweber, Time Electronics
and Wyle Laboratories; and regional Boaz Eitan
distributors. V. P. New Product and |
Technology Development
International (Intel)
Direct WSI Sales management offices in Bob Buschini
Paris, Munich and Hong Kong; sales Director of Human Resources
representatives and distributors in {General Electric, Raychem)
Germany, England, France, ltaly, Sweden,
Finland, Denmark, Norway, Spain,
Belgium, Luxembourg, the Netherlands,
and Israel. Sales representatives and
distributors for the Asia/Pacific Rim region
in Japan, Korea, Taiwan, Hong Kong,
Singapore and Australia.
Financing WSl is a privately held California J. H. Whitney, Oak investment Pariners,

corporation founded in August, 1983. The
company has been financed by corporate
investors, institutional investors, venture
capital groups and private investors.
Corporate investors are Sharp Corporation,
National Semiconductor Corporation,
Intergraph Corporation, and Kyocera
Corporation. Venture capital investors
include Accel Partners, Adler and
Company, Bessemer Venture Partners,
Genevest Consulting Group S. A.,

MagicPro™ is a trademark of WaferScale Integration, Inc.
IBM and IBM-PC are registered trademarks of International Business Machines Corporation.

Robertson Stephens and Co., Smith
Barney Venture Corporation, and Warburg
Pincus. The company has been audited
annually since its inception by Ernst &
Young (Arthur Young prior to 1989) and
regularly reports financial information to
Dunn & Bradstreet (Dunns number is
10-209-8167).




PRODUCT INNOVATION

ROGRAMMABLE SYSTEM'
EVICE FiTs MULTIPLE
ICROCONTROLLERS

1C Has EPROM, RAM,
AND LoGIc FOR

45 CONFIGURATIONS;
INTERFACES

8 AND 16-BIT
MICROCONTROLLERS.

MiLT LEGNARD

he embedded-controller market embraces a myriad of 8- and 16-

bit microcontroller architectures that can satisfy just about any

conceivable application requirement. However, each different
controller requires its own unique combination of discrete devices to link the
part to other system elements. Furthermore, changing application require-
ments usually call for restructuring 1/0 ports. Consequently, the application
may eventually outgrow system memory and shared resources may demand
multiple chip solutions. This means that in addition to comparing controllers on
the merits of price and performance, prospective users must also consider the
external circuitry that the controller needs to interface to the rest of the system.

A new chip from WaferScale Integration Inc., Fremont, Calif., simplifies sys-
tem integration by combining RAM, EPROM, programmable decoding, and
contigurable 1/0 ports that expand 8- or 16-bit microcontrollers when they run
out of on-chip resources. WaferScale’s PSD301 is the first single-chip solution
to offer a microcontroller with port expansion, latched address lines, a program-
mable address decoder (PAD), an expansion interface to shared resources, a
256-kbit EPROM, and a 16-kbit static RAM. In addition, the chip links directly to
popular 8- and 16-bit microcontrollers without using glue logic.

The PSD301 architecture is a major enhancement of WaferScale's MAP163
mappable memory chip introduced last year (see ELECTRONIC DESIGN, July S,
1988, p. 91). In addition to the memory, decoding, and multiplexer functions of
the 168, the 301 includes three software-configurable 8-bit 170 ports (A, B, and
), configuration registers, latched inputs, more chip-select lines, and more
control on the strobe lines (Fig. 1). Like the 168, a programmable security hit i
given to prolect against reverse engineering.

Most controllers can't be reprogrammed once they re configured. Moreover.
their controller’s 170 ports are designed to perform one of two mutually exclu-

Reprinted with permission from ELECTRONIC DESIGN




Article Reprint

USER-CONFIGURABLE

MICROCONTROLLER INTERFAGE

sive functions: convey control sig-
nals 1o peripheral deviees or address
and data signals to shared resources.
Supplying both of these functions re-
guires a multiple chip solution.

Microcontrollers also differ in
boot-up locations and address map-
ping in memory. The 8051 and 8096
microcontrollers, for example, locate
boot-up sequences in the lower half
of their memory maps, while the
80186/8% and 68HCXXX use a high
memory boot-up address. Another
factor is the differences in control-
signal polarities.

The PSD301 is designed to adapt
the characteristics of different mi-
crocontrollers to an embedded-con-
trol design. The PAD plays a major
role in this function. It performs sim-
ilarly to a small programmable array
logic (PAL) device. The PAD has up
to 13 inputs and 11 outputs ina NOR-
gate array, and it can implement up
to four sum-of-product expressions

based on address inputs, control sig-
nals, and chip-select inputs. The PAD
selects all of the chip’s internal parts.
and generates external chip selects
with a 35-ns delay.

Address inputs from the host mi-
crocontroller are first fed to the 301's
input latches, which stabilize the in-
puts when the device accesses mem-
ory in the multiplexed mode. The
latches are made transparent in the
nonmultiplexed mode. Five low-or-
der address inputs and five program-
mable control lines are fixed fune-
tions; the Address-Latch-Enable and
Reset lines have programmable po-
larity. The high-order address lines
can be either address or general-pur-
pose inputs for logic functions.

For more efficient use of memory
space, internal and external PAD-Se-
lect signals can override EPROM
memory with overlapping address-
es. Therefore, if all of the EPROM
isn't used for program storage, the

unused space can be allocated to 1/0
ports, static RAM, or other PAD-se-
lect signals.

The EPROM is configurable as 32
kwords by 8 bits, or 16 kwords by 16
bits, and it’s partitioned into eight
equal mappable blocks with a resolu-
tion of 4 kbytes or 2 kwords. Access
time, including PAD decoding time,
is 120 ns. The configuration registers
also consist of EPROM cells. The
registers store the programmed con-
figuration bits that make it possible
for users to set the device, 1/0, and
control functions according to the re-
quired operating mode. The 16-kbit
120-ns static RAM is configurable as
2 kwords by 8 bits, or 1 kword by 16
bits. The memory blocks can be non-
contiguously mapped ove: the ad-
dressable range of 1 Mbyte or 0.5
Mwords. Consequently, program-
mers can scramble the code to pre-
vent direct copying.

1/0 ports A and B in the & and 16-

N 256-Kbit EPROM A
. Configuration 8 blocks hal
G:JC[} registers {4k X 8or 2k X 16)
R0 of EPROM
WR/V,p or R/W
BHE/PP;EN Contral [*ag 8 or 16 select
B (CData)
eset
A19/CSI l ES, q
Ag_15/ADg 5 Ag_1s
Latch 8 Dg.15
G
Programmable s — PBy_;
;g:;::sr e | e—  — PortB  \qa—
G
Latch A (PAD) MRl
RS0
PA, ;
Dyrs 16-Kbit SRAM | Foria
— (2 X Bortk X 16}
Dy_/AD,_,
—
Address bus Aq_y5 Aito
Bort6 — A P
select : — i
Multiplexed or PortC
(CData) nonmuitiplexed "
select
085 10
Key:
ALE = Address Latch Enable 8 or 16 select = Data Bus - RSO = RAM Select PCy_, = PAD input or out-
AS = Address Strobe Width Select ES;_; = EPROM Block Select puty 4
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nonmultiplexed data and address buses with selectable 8- or 16-bit bus widths. The programmable address decoder (PAD) helps supply up to 45
configuration options for supporting a range of 8- and 16-bit microcontrollers.

I 1. A HIGHLY RECONFIGURABLE PSD 301 microcontroller peripheral from WaferScale Integration has multiplexed or
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]
USER-CONFIGURABLE

MICROCONTROLLER INTERFACE

ADg 45 +——

PortA

ADy , ~——

e 1/00rA,, AD,,

ALE
BHE/PSEN ————

RIW or WRAVp, —— PortB

+————— 1/0 or Chip Sefect, ,

RD/E

A19/CS] ————

PortC
Reset

Ay 15 Or Chip Select,_,

ALE = Address Latch Enable

BHE/PSEN = Byte High Enable or Program Store Enable

R/W or WR/V,, = Read/Write or Write/Programming Voltage
RO/E = Read/Enable

A19/CSi = High Address Bit or Chip Sefect Input (power down)

1/0 or Ay_; AD,_; = 1/0, non- multiplexed low-order address
input byte, or multiplexed low- order address/data byte.

partly from programmed bits in the configuration registers. The three ports configured for multiplexed address and data with a 16-bit wide data

I 2. I/O PORT CONFIGURATION FOR THE PSD301 IS PROGRAMMED by signals from the PAD, which are derived

bus are shown.

bit configurations are data ports in
the nonmultiplexed mode, and both
ports can be configured as either
data or address ports in the multi-
plexed mode (Fig. 2). Port C is inde-
pendent of any configuration—it can
supply multiple chip-select outputs
or serve as address inputs.

The default configuration of port
A in the nonmultiplexed address/
data mode sets the port to deliver I/
O lines. In this mode, each pin can be
set as an input or output and can
have a CMOS or open-drain output.
Alternatively, each bit of port A can
be configured as a low-order latched-
address-bus bit to access external
peripherals or memory that requires
several low-order lines. Another op-
tion in this mode sets the entire port
to track the low-order address/data
multiplexed bus. This feature links
the host microcontroller to shared
resources without the use of exter-
nal buffers and decoders.

In the nonmultiplexed mode, port

PRICE AND AVAILABILITY
The commercial version of the
PSD301, packaged in a 44-pin
plastic leaded chip carrier, is
priced at $15 each in quantities of
1000. Military parts are also avail-
able. Other package options are
ceramic leaded chip carriers and
pin grid array packages with win-
dows. The PSD301 is being sam-
pled now, with production quanti-
ties available in January, 1990.

WaferScale Integration Inc.,
47280 Kato Rd., Fremont, CA
94538, (415) 656-5400.

A becomes the chip’s low-order data-
bus byte. When a read operation is
executed from an internal 301 loca-
tion, data is directed out on port A
pins. When a write cycle is executed
into an internal 301 location, data is
driven into port A.

The operation of port B in the mul-
tiplexed address/data and 8-bit non-
multiplexed modes is the same as
port A. However, as an alternative,
each bit can be configured to supply
a Chip-Select Output signal from the
PAD. In the 16-bit nonmultiplexed
mode, port B is the high-order data-
bus byte of the chip. When a read op-
eration is executed from an internal
high-order data-bus byte location,
the data appears on port B pins.
When a write operation is executed
into an insernal high-order data-bus
byte location, data and write opera-
tion signals are present at port B.

Each pin of port Cin all modes can
be configured as an input or output
from the PAD. Although designated
as high-order address bus pins, they
can be used for any logic inputs to
the PAD or for external chip-select
outputs from the PAD.

With this degree of operational
flexibility, the 301 can team up with
all popular 8 and 16-bit microcon-
trollers from such companies as Ad-
vanced Micro Devices, Intel, Motor-
ola, National Semiconductor, Texas
Instruments, and Zilog. For exam-
ple, the polarity of the 301’s control
signals can be programmed for di-
rect connection of the read-write and
output enable pins of the 68HCXX
microcontroller family. The 16-bit
configuration can boost the perfor-

mance of 16-bit controllers, such as
the 80186, 8096, 80196, 16000, and
others, without adding external de-
vices. And the 8051 microcontroller
family can extend its memory space
by using the separate address and
program memory space of the 301.
The 301 is cascadable for increased
width or depth for muitiplexed byte-
or word-wide embedded-control de-
signs.

In the standby mode, commercial
versions of the 301 draw 150 pA and
1.5 mA for CMOS and TTL inter-
faces, respectively. Active current
for CMOS interfaces with or without
selected memory blocks, or with the
EPROM blocks selected, is 55 mA.
That level increases to 80 mA for
TTL interfaces. Selecting the static
RAM block increases active current
to 105 mA and 130 mA for CMOS and
TTL, respectively.

WaferScale Integration houses
the device in a 44-pin surface-mount-
ed package to meet the form-factor
requirements of such products as
5.25-, 3.5-, and 2.5-in. disk drives, cel-
lular phones, and modems. System
development tools include an 1BM-
PC plug-in programmer board and
remote socket adaptor. They also
contain a software development
package that runs on an IBM PC/
XT/AT or compatible computer with
a MS-DOS version 3.1 or higher, 640
kbytes of RAM, and a hard disk.OJ

I

WAFERSCALE INTEGRATION, INC. |
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PRODUCT SELECTOR GUIDE

PROGRAMMABLE PERIPHERALS

JANUARY 1992

SINGLE-CHIP CMOS USER-CONFIGURABLE PERIPHERAL WITH MEMORY — COMMERCIAL & MILITARY

Speed (ns) Availability Package Selection
Part No. Description Comm’l Military Samples Prodn J L & X
PSD301 Programmable Microcontroller 120 NOW Q4 91 . . .
Peripherals with Memory; 150-200 NOW NOW . . . .
x8/x16; 256Kb — 1Mb EPROM; L 200 NOW . .
PSD311 16K SRAM; PAD; System 120 NOW Q4 '91 . . .
Features. 150-200 NOW  Q4'91 S
200 Q4 '91 . .
PSD302 120 NOW Q192 . .
150-200 NOW Q192 . .
PSD312 120 NOwW Q192 . .
150-200 NOW Q192 . .
PSD303 120 Q4 '91 Q1'92
150-200 Q4 ' Q192
PSD313 . 120 Q491 Q1'92
o 150200 - Q491 Q192
MAP168 DSP Peripheral with Memory. Features: 45-55 NOW NOW . . . .
128K Bits EPROM, 32K Bits SRAM 55 NOW . .
Programmable Address Decoder (PAD)
Configurable: x8 or x16.

HIGH-PERFORMANCE CMOS USER-CONFIGURABLE EMBEDDED CONTROLLER —

COMMERCIAL & MILITARY

Speed (ns) Availability Package Selection
Part No. Description Comm’l Military Samples Prodn Q X
PAC1000 Programmable Peripheral Controller 12MHz NOW NOwW . .
optimized for High-Performance Control 12MHz NOW NOW .
Systems. Key Features Include: 16MHz NOW NOW . .

16-Bit CPU, 16-Bit Address Port, 16-Bit
Output Control, 8-Bit /O Port and
Configuration Registers.

HIGH-PERFORMANCE CMOS USER-CONFIGURABLE MICROSEQUENCER/STATE MACHINE -

COMMERCIAL & MILITARY
Speed (ns) Availability Package Selection
Part No. Description Comm’l Military Samples Prodn J L s T
SAM448 User-Programmable Microseguencer 20-25MHz NOW NOwW * . * .
for Implementing High-Performance 20MHz NOW NOW . .

State Machines. Includes EPROM
integrated with Branch Control Logic,
Pipeline Register, Stack and Loop
Counter and 768 Product Terms.

*J and S packages not available in 30MHz
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SOFTWARE DEVELOPMENT TOOLS t

Part No. Includes Availability
PSD - GOLD Contains PSD301/MAP168 Software, Users Manual, NOW
WS6000 MagicPro (PC Based Programmer), WS6014(J/L)
or WS6015( X ) Adapter and 2 Sample Devices
PSD - SILVER Contains PSD301/MAP168 Software and Users Manual NOW
PAC1000 - GOLD Contains PAC1000 Software, Users Manual, NOW
WS6000 MagicPro (PC Based Programmer), WS6010 (X)
Adapter and 2 Sample Devices
PAC1000 - SILVER Contains PAC1000 Software and Users Manual NOW
SAM448 - GOLD Contains SAM448 Software, Users Manual, NOW
WS6000 MagicPro (PC Based Programmer), WS6008(T)
or 6009(C,J L} Adapter and 2 Sample Devices
SAM448 - SILVER Contains SAM448 Software and Users Manual NOW
MEMORY - SILVERtt Contains WSI EPROM/RPROM Programming Software NOwW

and Users Manual

t 1) All Development Systems include: 12 Month Software Update Service, access to WSI's 24 Hour Electronic Bulletin Board.
2) Package adaptor must be specified when ordering any “Gold" system.

1t 1) Memory-Silver is included in all development systems.

NON-VOLATILE MEMORY
CMOS PROMs - COMMERCIAL

Package Selection

Part No. Architecture Description Speed (ns) b J L P S T
WS57C1918 2K x 8 16K CMOS PROM 35-55 . . .
WS57C291B 2K x 8 16K CMOS PROM 35-55 . .
WS57C45 2Kx8 16K CMOS Reg. PROM 2535 . .
WS57C43B 4K x 8 32K CMOS PROM 35-70 . . . .
WS57C49B 8Kx8 64K CMOS PROM 3570 - . . R
WS57C49C BKx8 64K CMOS PROM 35-70 . . . .
WS57C51C 16K x 8 128K CMOS PROM 35-70 e .
WS57C71C 32Kx8 256K CMOS PROM 4570 a o e .
CMOS PROMs - MILITARY

DESC Package Selection
Part No. Architecture Description Speed (ns) SMD C D F H K T
WS57C1918 2K x 8 16K CMOS PROM 45-55 . . LI
WS57C2918 2Kx 8 16KCMOS PROM 4555 e 7 P
WS57C45  2Kx8 16K CMOS Reg. PROM 3545 . . .. . .
WS57C43B 4K x 8 32K CMOS PROM 45-70 . .
WS57C49B  8Kx8 ‘64K CMOS PROM 4570 . . . . .
WS57649C 8Kx8 64K CMOS PROM w70 .. .
WSS7C51C  16Kx8 128K GMOS PROM 4570 N . .
WS57C71C 32K x 8 256K CMOS PROM 55.70 . . . .
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PRODUCT SELECTOR GUIDE

NON-VOLATILE MEMORY (Cont.)
HIGH-SPEED CMOS EPROMs — COMMERCIAL

Package Selection

Part No. Architecture Description Speed (ns) D J L T
WS57C64F 8K x 8 High-Speed 64K CMOS EPROM 55-70 L
WSS7C128F  16Kx8  High-Speed 128K CMOS EPROM 5570 o .
WS57C128FB 16K x 8 High-Speed 128K CMOS EPROM 3545 e e e
WS57C256F  32Kx8  High-Speed 256K GMOS EPROM 4570 e e e .
HIGH-SPEED CMOS EPROMs — MILITARY

DESC Package Selection
Part No. Architecture Description Speed (ns) SMD cC D T L
WS57C64F 8K x 8 High-Speed 64K CMOS EPROM 70 . L
WS27C64F 8K x 8 Low-Power 64K CMOS EPROM e o
WS57C128F 16K x 8 High-Speed 128K CMOS EPROM 0 . - N
WS57C126FB 16K x8 ”High-SpeeE 128K CMOS EPROM 45-55 L
WS27C128F 16K x8 Low-Power 128K CMOS EPROM 90 . L
WS57C256F 32K x8 ”ﬂéh-Speed 256K CMOS EPROM 5570 . L .
WS27C256F  32Kx8 Low-Power 256K CMOS EPROM 90 . . e .

CMOS EPROMs — COMMERCIAL

Package Selection

Part No. Architecture Description Speed (ns) b J L
WS27C010L 128K x 8 Low-Power 1 Meg CMOS EPROM 120-150 L .
;)V827C21E)L 64k x 16 7 Low—PoWer 1 Meg CMOS EPROM 100-200 d . .
CMOS EPROMs — MILITARY
DESC Package Selection

Part No. Architecture Description Speed (ns) SMD cC D L T
WS27C256L 32K x 8 Low-Power 256K CMOS EPROM 120-250 . L .
WS27Cs12L 64K x 8 Low-Power 512K CMOS EPROM 120-200 . . .
WS27C010L 128K x 8 " Low-Power 1 Meg CMOS EPROM | 150-200 . R
WS27C210L 64K x 16 Low-Power 1 Meg CMOS EPROM 150-200 .« . .
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CMOS BIT SLICE AND LOGIC
Speed Package Selection
Part No. Description Comm’l Military B G J K L P S Y
WS5901 4-Bit CMOS Bit Slice Processor 32,43 MHz 32,43MHz . .
WS59016 16-Bit CMOS Bit Slice Processor 15 MHz 12.5MHz . . .
WS59032 32-Bit CMOS Bit Slice Processor 26.433 MHz  23.6,29 MHz .
WS5910 CMOS Microprogram Controtler 20,30 MHz 20,30 MHz . .
WS59510 16K x 16 CMOS Mutltiplier-Accum. 30-50 ns . . .
WS58520 CMOS Pipeline Register Tpd = 22ns Tpd = 24ns . .
WS59521 CMOS Pipeline Register Tpd=22ns  Tpd < 24ns . .
WS59820 CMOS Bi-Directional Register Tpd = 23ns Tpd = 25ns . .
WSI PACKAGE DESCRIPTIONS
Package Code Description Window Surface Mount Plastic/OTP
B/R Ceramic Sidebrazed Dip NrY N -
C Ceramic Leadess Chip Carrier (CLLCC) Y Y -
(0774 Ceramic Leadless Chip Carrier (CLLCC) Y/N Y -
DY 0.600" Ceramic Dip Y/N N -
F/H Ceramic Flatpack Y/N Y -
J Plastic Leaded Chip Carrier (PLDCC) N Y Y
LN Ceramic Leaded Chip Carrier {CLDCC) Y/N Y —
P Plastic Dip N N Y
Q Plastic Quad Flat Pack (PQFP) N Y Y
S 0.300" Plastic Dip N N Y
TIK 0.300" Ceramic Dip Y/N N -
X/G Ceramic Pin Grid Array (CPGA) Y/N N -
WSI REGIONAL HOTLINES
Y Ny 4 _:‘_
N I USA Northwest: Tel: 510-656-5400 Fax: 510-657-5916
& ¥ 4 USA Southwest: Tel: 714-753-1180 Fax: 714-753-1179
a4 4 USA Midwest: Tel: 708-882-1893 Fax: 708-882-1881
USA Southeast: Tel: 214-680-0077 Fax: 214-680-0280
47280 Kato Road USA Mid-Atiantic: Tel: 215-638-9617 Fax: 215-638-7326
Fremont, California 94538-7333 USA Northeast: Tel: 508-685-6101 Fax: 508-685-6105
Tel: 510-656-5400 Fax: 510-657-5916 Europe (France): Tel: 33 (1) 69-32-01-20 Fax: 33 (1) 69-32-02-19
800-TEAM-WSI (800-832-6974) Europe (Germany) Tel: {(49) 89.23.11.38.49 Fax: (49) 89.23.11.38.11
In California 800-562-6363 Asia (Hong Kong) Tel: 852-575-0112 Fax: 852-893-0678
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Ordering Information
High-Performance CMOS Products

PSD3XX

Basic Part Number

-35 D | B
L Manufacturing Process:
(Blank) = WSI Standard Manufacturing Flow
B = MIL-STD-883C Manufacturing Flow
Operating Temperature Range:
(Blank) = Commercial: 0° to +70°C
VCC: +5V + 5%
| = Industrial: —40° to +85°C
Voo +5V + 10%
M = Military: ~55° to +125°C
Vcci +5V + 10%
—— Package: Window
A = PPGA Plastic Pin Grid Array No
B = 0.900” Size Brazed Ceramic DIP No
C = CLLCC Ceramic Leadless Chip Carrier Yes*
D = 0.600” CERDIP Yes
F = Ceramic Flatpack Yes™
G = CPGA Ceramic Pin Grid Array No
H = Ceramic Flatpack No*
J = Plastic Leaded Chip Carrier No*
K = 0.300” Thin CERDIP No
L = CLDCC Ceramic Leaded Chip Carrier Yes*
N = CLDCC Ceramic Leaded Chip Carrier No*
P = 0600" Plastic DIP No
Q = Plastic Quad Flatpack No*
R = Ceramic Side Brazed Yes
S = 0.300” Thin Plastic DIP No
T = 0300” Thin CERDIP Yes
W = Waffle Packed Dice —
X = Ceramic Pin Grid Array Yes
Y = 0600” CERDIP No
Z = CLLCC No
—— Speed:
- 120 =120 ns
—-150 = 150 ns
—200=200ns
Etc.

*Surface Mount
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Programmable Peripheral

- T PSD301
Programmable Microcontroller Peripheral
with Memory

Key Features [ Single Chip Programmable Peripheral — Block resolution is 4K x 8 or 2K x 16

for Microcontroller-based Applications

120 ns EPROM access time, including
input latches and PAD address

d 19 Individually Configurable 1/0 pins decoding.
that can be used as
— Microcontroller /O port expansion (1 16 Kbit Static RAM
— Programmable Address Decoder — Configurable as 2K x 8 or as 1K x 16
(PAD) /O — 120 ns SRAM access time, including
— Latched address output input latches and PAD address
— Open drain or CMOS decoding
O Two Programmable Arrays - Address/Data Track Mode
(PAD A and PAD B) — Enables easy Interface to Shared
— Total of 40 Product Terms and up to Resources (Mail Box SRAM) with other
16 Inputs and 24 Outputs Microcontrollers or a Host Processor
— Addlress Decoding up to 1 MB 2 Built-In Security
— Logic replacement — Locks the PSD301 Configuration and
PAD Decoding
(1 “No Glue” Microcontroller Chip-Set
— Built-in address latches for multiplexed [ Available in a Variety of Packaging
address/data bus — 44 Pin PLDCC and CLDGC
— Non-multiplexed address/data bus — 52 Pin PQFP
mode — 44 Pin CPGA
— Selectable 8 or 16 bit data bus width
— ALE and Reset polarity programmable 0 Simple Menu-Driven Software:
— Selectable modes for read and write Configure the PSD301 on an IBM PC
control bus as RD/WR or R/W/E O PinC tible with th
. . . in Compatible wi e
— BHE/pin for byte select in 16-bit mode PSD3XX Family
— PSEN/pin for 8051 users
256 Kbits of UV EPROM
— Configurable as 32K x 8 or as 16K x 16
— Divides into 8 equal mappable blocks
for optimized mapping
Partial Listing [ Motorola family: a T TMS320C14
of M6805, M68HC 11, M68HC16,
Microcontrollers M68000/10/20, M60008, ME83XX 1 Signetics:  SC80C451, SC80552
Supported _
[ Intel family: 4 Zilog: 78,780, Z180
8031/8051, 8096/8098, 80186/88,
id National: HPC16000, HPC63400

80196/98




PSD301

Applications

(2 Computers (Workstations and PCs)

— Fixed Disk Control, Modem, Imaging,
Laser Printer Control

[ Telecommunications

— Modem, Cellular Phone, Digital PBX,
Digital Speech, FAX,
Digital Signal Processing

IJ Industrial

— Robotics, Power Line Access,
Power Line Motor

1 Medical instrumentation
~— Hearing Aids, Monitoring Equipment,
Diagnostic Tools

O Military
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems

Introduction

The PSD301 is a member of the rapidly
growing family of PSD devices. The
PSD301 is ideal for microcontroller-based
applications, where fast time-to-market,
small form factor, and low power con-
sumptions are essential. When combined
in an 8- or 16-bit system, virtually any
microcontroller (68HC11, 8051, 8096,
16000, etc.) and the PSD301 work together
to create a very powerful chip-set solution.
This implementation provides ail the

required control and peripheral elements of
a microcontroller-based system peripheral
with no external discrete “glue” logic
required.

The solution comes complete with simple
system software development tools for inte-
grating the PSD301 with the microcon-
troller. Hosted on the IBM PC platforms or
compatibles, the easy to use software
enables the designer complete freedom in
designing the system.

Product
Description

The PSD301 integrates high performance
user-configurable blocks of EPROM,
SRAM, and programmable logic technology
to provide a single chip microcontroller
interface. The major functional biocks
include two programmable logic arrays,
PAD A and PAD B, 256K bits of high speed
EPROM, 16K bits of high speed SRAM,
input latches, and output ports. The
PSD301 is ideal for applications requiring
high performance, low power, and very
small form factors. These include fixed disk
control, modem, cellular telephone, instru-
mentation, computer peripherals, military
and similar applications.

The PSD301 offers a unique single-chip
solution for microcontrollers that need:

[ 1/O reconstruction (microcontroliers
lose at least two 1/O ports when
accessing external resources).

(d More EPROM and SRAM than the
microcontroller’s internal memory.

I Chip-select, control, or latched address
lines that are otherwise implemented
discretely.

[ Aninterface to shared external
resources.

WSI's PSD301 {shown in Figure 1) can effi-
ciently interface with, and enhance, any 8-
or 16-bit microcontroller system. This is the
first solution that provides microcontrollers
with port expansion, latched addresses,
two programmable logic arrays PAD A and
PAD B, an interface to shared resources,
256K bit EPROM, and 16K bit SRAM on a
single chip. The PSD301 does not require
any glue logic for interfacing to any 8- or
16-bit microcontroller.

The 8051 microcontroller family can take
full advantage of the PSD301’s separate
program and data address spaces. Users
of the 68HCXX family of microcontrollers
can change the functionality of the control
signals and directly connect the R/W and
E, or the RW and DS signals. Users of 16-
bit microcontrollers (including the 80186,
8096, 80196, 16XXX) can use the PSD301
in a 16-bit configuration. Address and data
buses can be configured to be separate or
muitiplexed, whichever is required by the
host processor.
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Product The flexibility of the PSD301 I/0 ports The PSD301 on-chip programmable
Discription permits interfacing to shared resources. address decoder (PAD A) enables the user
(l,‘ant ) The arbitration can be controlled internally to map the 1/O ports, eight segments of
by PAD A outputs. The user can assign the EPROM (as 4K x 8 or as 2K x 16) and
following functions to these ports: standard SRAM (as 2K x 8 or as 1K x 16) anywhere
I/O pins, chip-select outputs from the PAD in the address space of the microcontroller.
A and PAD B, or latched address or multi- PAD B can implement up to 4 sum-of-
plexed low-order address/data byte. This product expressions based on address
enables users to design add-on systems inputs and control signals.
such as disk drives, modems, etc., that
easily interface to the host bus (e.g., IBM
PC, SCSI).
Figure 1.
PSD301 A16-A18
Architecture Att-AtS PROG
L faezato ‘ v csoponr ‘ l’LOG)C IN EXP
T AT9 At9
ADB-ADIS| ¢ csi s Egg*
y H ALE/AS PAD A ALE/AS PADB P%HT |
RD AD i
WR 13PT WR orpT [SS8
RESET RESET cs10
ALE/AS
1= EPROM
£s7 256K BIT
ADO-AD7 L
| A
A T
C
H
— PROG.
PORT
S cso-| EBXP
oSt PBO
16/8 32K BIT .
MUX PORT PB7
-1 q D8-D15 . q BLock 8 -—>
[> ‘ D8-D15
— - »- [> ]
— b CSIOPORT
q l—]— DO-D7 ’
- 1 Y
> ‘
PROG
RS SRAM
° WGK/?BIT F&T
TRACK MODE
SELECTS PAG-
ACZAT »| PORT PA7
ADO-AD7/D0-D7 . A >
ALE/AS
__* PROG CHIP
CONFIGURATION
T/E _ r
/| MUX or NON-MUX BUSSES
RESET %?G'\‘JELOSL SECUOFrHTY MODE
E—
A19/CSI >
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Figure 2.
PSD301 Port
Configurations

Figure 2 shows the PSD301’s IO port configurations.

ADy-AD, 1/0 OR Ag-A, Ag-Ays

ADy-AD, —
ADgy-AD, PA ADg-AD,

—————————
ALE | ALE .
BHE/PSEN 110 or CS,-CS, BHE/PSEN
R/W OR WR/Vpp PR [ R/W OR WR/Vpp
RD/E E— RD/E
A/CSI pc Ay-As5 OR CS¢-CSyy A,/CSI
RESET RESET
—_—

PA

1/O OR Ag-A,
AD,-AD,

PB

1/0 OR C§,-C§,
———

PC

Ag-Asg OR C54-CSyp
[———————

PSD301 configured for multiplexed
16-bit address/data bus

PSD301 configured for multiplexed
8-bit address/data bus.

Ag-Ass Ag-Ass
Dy-D;

Ag-A; PA Ag-A,

ALE | ALE
—_—— ——|

BHE/FSEN Dy-Dys BHE/PSEN

R/W OR WR/Vpp P8 R/W OR WR/Vpp
—_— _

RD/E — RD/E

Ao/CSI pc A5-Asy OR C54-CSp Ay/CSI

RESET RESET
—_—

PA

DO_D7

PB

1/0 or CS;-CS,
[

PC

As-Ag OR CS;-CS,y
aEEER————

PSD301 configured for non-
multiplexed 16-bit address/data bus.

PSD301 configured for non-
multiplexed 8-bit address/data bus.

Legend:
AD¢-AD; = addresses Ag-A; multiplexed with data lines Dg—D5.
ADg-AD;5 = addresses Ag-Ass multiplexed with data lines Dg-Dys.
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Table 1. PSD301

i inti Na Type Description
Pin Descriptions me v criptio

BHE/PSEN | When the data bus width is 8 bits (CDATA = 0), this pin is
PSEN. In this mode, PSEN is the active low EPROM read
pulse. The SRAM and I/0 ports read signal is generated
when RD is low (CRRWR = 0), or when E and R/W are
high (CRRWR = 1). If the host processor is a member of
the 8031 family, PSEN must be connected to the
corresponding host pin. In other 8-bit host processors that
do not have a special EPROM-only read strobe, PSEN
should be tied to Ve. In this case, RD or E and R/W
provide the read strobe for the SRAM, I/O ports, and
EPROM. When the data bus width is configured as 16
(CDATA = 1), this pin is BHE. When BHE is fow, a high-
order byte is read from, or written into the PSD301,
depending on the operation being read or write,
respectively. In programming mode, this pin is pulsed
between Vpp and 0.

WR/Vpp or I In the operating mode, this pin’s function is WR

RW/Vpp (CRRWR = 0) or R/W (CRRWR = 1). When configured as
WR, a write operation is executed during an active low
puise. When configured as R/W, with R'W = 1 and E = 1,
a read operation is executed; if R’W = 0 and E = 1, a
write operation is executed. In programming mode, this pin
must be tied to Vpp voltage.

RD/E I When configured as RD (CRRWR = 0), this pin provides
an active low RD strobe. When configured as E (CRRWR
= 1), this pin becomes an active high pulse, which,
together with R/W defines the cycle type. Then, if R'W = 1
and E = 1, a read operation is executed. If R/W = 0 and
E = 1, a write operation is executed.

CSI/A19 I This pin has two configurations. When it is CSI
(CA19/CSI = 0) and the pin is asserted high, the device
is deselected and powered down. (See Tables 12 and 13
for the chip state during power-down mode.) If the pin is
asserted low, the chip is in normal operational mode.
When it is A19, (CA19/CSI = 1), this pin can be used as
an additional input to the PAD. In this mode, there is no
power-down capability.

RESET | This user-programmable pin can be configured to reset on
high level (CRESET = 1) or on low level (CRESET = 0).
It should remain active for at least 100 ns. See Tables 10
and 11 for the chip state after reset.

ALE or | tn the multiplexed modes, the ALE pin functions as an

AS Address Latch Enable or as an Address strobe and can be
configured as an active high or active low signal. The ALE
or AS trailing edge latches lines AD15/A15-ADO0/AQ, A16-A19,
and BHE, depending on the PSD301 configuration. See
Table 8. In the non-multiplexed modes, it can be used as a
general-purpose PAD input signal.

Legend: The 1/0 column abbreviations are: | = input; /O = input/output; P = power.

NOTE: 3. All the configuration bits mentioned in Table 1 appear in parentheses and are explained in the
Configuration Register section.
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Table 1. PSD301
Pin Descriptions
{Cont.)

Name Type Description
PA7 110 PA7-PAQ is an 8-bit port that can be configured to track
PA6 AD7/A7-ADO/AO from the input (CPAF2 = 1). Otherwise
PA5 (CPAF2 = 0), each bit can be configured separately as an
PA4 11O or lower-order latched address line. When configured
PA3 as an I/0O (CPAF1 = 0), the direction of the pin is defined
PA2 by its direction bit, which resides in the direction register. If
PA1 a pin is an /O output, its data bit (which resides in the
PAO data register) comes out. When it is configured as a low-
order address line (CPAF1 =1), A7-A0 can be made the
corresponding output through this port (e.g., PA6 can be
configured to be the A6 address line). Each port bit can be
a CMOS output (CPACOD = 0) or an open drain output
(CPACOD = 1). When the chip is in non-multiplexed mode
(CADDRDAT = 0), the port becomes the data bus lines
(DO-D7). See Figure 4.
PB7 110 PB7-PBO is an 8-bit port for which each bit can be
PB6 configured as an /O (CPBF = 1) or chip-select output
PB5 (CPBF = 0). Each port bit can be a CMOS output
PB4 (CPBCOD = 0) or an open drain output (CPBCOD = 1).
PB3 When configured as an I/O, the direction of the pin is
PB2 defined by its direction bit, which resides in the direction
PB1 register. If a pin is an I/O output, its data (which resides in
PBO the data register) comes out. When configured as a chip-
select output, CS0-CS3 are a function of up to four
product terms of the inputs to the PAD; CS4-CS7 then are
each a function of up to two product terms. When the chip
is in non-multiplexed mode (CADDRAT = 0) and the data
bus width is 16 (CDATA = 1), the port becomes the most
significant byte of the data bus (D8-D15). See Figure 6.
PCO 110 This is a 3-bit port for which each bit is configurable as a
PCA1 PAD input or output. When configured as an input (CPCF
PC2 = 0), the bits can be latched with ALE (CADDHLT = 1) or
be transparent inputs to the PAD (CADDHLT = 0). When a
pin is configured as an output (CPCF = 1), it is a function
of one product term of all PAD inputs. See Figure 7.
ADO/AO 110 in muitiplexed mode, these pins are the multiplexed low-
AD1/A1 order address/data byte. After ALE latches the addresses,
AD2/A2 these pins input or output data, depending on the settings
AD3/A3 of the RD/E, WR/Vpp or R/W, and BHE/PSEN pins. in
AD4/A4 non-multiplexed mode, these pins are the low-order
ADS5/A5 address input byte.
ADB/A6
AD7/A7
ADB8/A8 110 In 16-bit multiplexed mode, these pins are the multiplexed
ADY/A9 high-order address/data byte. After ALE latches the
AD10/A10 addresses, these pins input or output data, depending on
AD11/A11 the settings of the RD/E, WR/Vpp or R/IW, and BHE/PSEN
AD12/A12 pins. In all other modes, these pins are the high-order
AD13/A13 address input byte.
AD14/A14
AD15/A15
GND Vgg (ground) pin.
Vee Supply voltage input.

2-6
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Operating Modes

The PSD301’s four operating modes allow
it to interface directly to 8- and 16-bit
microcontrollers and microprocessors with
multiplexed and non-multiplexed
address/data buses. These operating
modes are:

1 Multiplexed 8-bit address/data bus
[ Multiplexed 16-bit address/data bus

[d Non-muitiplexed address/data, 8-bit
data bus

2 Non-multiplexed 16-bit address/data bus

Multiplexed 8-Bit Address/Data Bus
This mode is used to interface to
microcontrollers with an 8-bit data bus and
a 16-bit or larger address bus. The low-
order address/data bus (ADO/A0-AD7/A7) is
bi-directional and permits the latching of
the address when the ALE signal is active.
On the same pins, the data is read from or
written to the device; this depends on the
state of the RD/E, BHE/PSEN, and
WR/Vpp or R/W pins. The high-order
address/data bus (AD8/A8-AD15/A15)
contains the high-order address bus byte.
Ports A and B can be configured as in
Table 2.

Multiplexed 16-Bit Address/Data Bus
This mode is used to interface to
microcontrollers with a 16-bit data bus and
a 16-bit or larger address bus. The low-
order address/data bus (ADO/AO-AD7/A7) is
bi-directional and permits the latching of
the address when the ALE signal is active.
On the same pins, the data is read from or
written to the device; this depends on the
state of the RD/E, BHE/PSEN, and
WR/Vep or R/W pins. The high-order

address/data bus (AD8/A8-AD15/A15) is bi-
directional and permits latching of the
high-order address when the ALE signal is
active on the same pins. The high-order
data bus is read from or written to the
device, depending on the state of the
RD/E, BHE/PSEN, and WR/Vpp or R/IW
pins. Ports A and B can be configured as
in Table 2.

Non-Multiplexed Address/Data,

8-Bit Data Bus

This mode is used to interface to non-
muitiplexed 8-bit microcontroliers with an
8-bit data bus and a 16-bit or larger address
bus. The low-order address/data bus
(ADO/AO-AD7/A7) is the low-order address
input bus. The high-order address/data bus
(AD8/AB-AD15/A15) is the high-order
address bus byte. Port A is the low-order
data bus. Port B can be configured as
shown in Table 2.

Non-Multiplexed 16-Bit Address/Data Bus
This mode is used to interface to non-
multiplexed 16-bit microcontrollers with a
16-bit data bus and a 16-bit or larger
address bus. The low-order address/data
bus (ADO/AO-AD7/A7) is the low-order
address input bus. The high-order address/
data bus (AD8/A8B-AD15/A15) is the high-
order address bus byte. Port A is the low-
order data bus. Port B is the high-order
data bus.

Table 2 summarizes the effect of the
different operating modes on ports A, B,
and the address/data pins. The
configuration of Port C is independent of
the four operating modes.
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Table 2. PSD301
Bus and Port
Configuration
Options

Multiplexed Address/Data

Non-Multiplexed Address/Data

8-Bit Data Bus

Port A

/O and/or low-order address
lines or

Low-order multiplexed
address/data byte

D0-D7 data bus lines

Port B

I/O andfor CSO-CS7

110 and/or CS0-CS7

ADO/AO-AD7/A7

Low-order multiplexed
address/data byte

Low-order address bus byte

ADB/A8-AD15/A15

High-order address bus byte

High-order address bus byte

16-Bit Data Bus

Port A

I/O and/or low-order address
lines or

Low-order multiplexed
address/data byte

Low-order data bus byte

Port B

/O and/or CS0-CS7

High-order data bus byte

ADO/A0-AD7/A7

Low-order multiplexed

Low-order address bus byte

address/data byte

ADB8/A8-AD15/A15

address/data byte

High-order multiplexed

High-order address bus byte

Programmahle
Address Decoder
(PAD)

The PSD301 consists of two programmable
arrays referred to as PAD A and PAD B
(Figure 3). PAD A is used to generate chip
select signals derived from the input
address to the internal EPROM blocks,
SRAM, I/O ports, and Track Mode signals.
All its 1/O functions are listed in Table 3 and
shown in Figure 3. PAD B outputs to Ports
B and C for off-chip usage.

PAD B can also be used to extend the
decoding to select external devices or as a
random logic replacement. The input bus to
both PAD A and PAD B is the same. Using
WSI's MAPLE software, each
programmable bit in the PAD’s array can
have one of three logic states of 0, 1, and
don’t care (X). In a user’s logic design, both
PADs can share the same inputs using the
X for input signals that are not supposed to
affect other functions. The PADs use UV
CMOS EPROM technology and can be
programmed and erased by the user.

2-8
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Tahle 3.
PSD301 PAD A
and B I/0
Functions

Function

PAD A and PAD B Inputs

CSlor A19

In CSI mode (when high), PAD deselects all of its outputs and enters a
power-down mode (see Tables 12 and 13). In A19 mode, it is another
input to the PAD.

A16-A18

These are general purpose inputs from Port C. See Figure 3, Note 4.

A11-A15

These are address inputs.

RDorE

This is the read pulse or enable strobe input.

WR or RW

This is the write pulse or R/W select signal.

ALE

This is the ALE input to the chip.

RESET

This deselects all outputs from the PAD; it can not be used in product
term equations. See Tables 10 and 11.

PAD A Outputs

ESO0-ES7

These are internal chip-selects to the 8 EPROM banks. Each bank can be
located on any boundary that is a function of one product term of the PAD
address inputs.

RSO

This is an internal chip-select to the SRAM. Hts base address location is a
function of one term of the PAD address inputs.

CSIOPORT

This internal chip-select selects the /O ports. It can be placed on any
boundary that is a function of one product term of the PAD inputs. See
Tables 6 and 7.

CSADIN

This internal chip-select, when Port A is configured as a low-order

| address/data bus in the track mode (CPAF2 = 1), controls the input

direction of Port A. CSADIN is gated externally to the PAD by the internal
read signal. When CSADIN and a read operation are active, data
presented on Port A flows out of ADO/A0—AD7/A7. This chip-select can be
placed on any boundary that is a function of one product term of the PAD
inputs. See Figure 5.

CSADOUTH

This internal chip-select, when Port A is configured as a low-order
address/data bus in track mode (CPAF2 = 1), controls the output direction
of Port A. CSADOUT1 is gated externally to the PAD by the ALE signal.
When CSADOUT1 and the ALE signal are active, the address presented
on ADO/A0-AD7/A7 flows out of Port A. This chip-select can be placed on
any boundary that is a function of one product term of the PAD inputs.
See Figure 5.

CSADOUT2

This internal chip-select, when Port A is configured as a low-order
address/data bus in the track mode (CPAF2 = 1), controls the output
direction of Port A. CSADOUT2 must include the write-cycle control
signals as part of its product term. When CSADOUT? is active, the data
presented on ADO/A0-AD7/A7 flows out of Port A. This chip-select can
be placed on any boundary that is a function of one product term of the
PAD inputs. See Figure 5.

PAD B Outputs

These chip-select outputs can be routed through Port B. Each of them is

©S0-CS3 a function of up to four product terms of the PAD inputs.

CS4-CS7 These phip»select outputs can be routed throughlPort B. Each of them is
a function of up to two product terms of the PAD inputs.

CS8-C810 These chip-select outputs can be routed through Port C. See Figure 3.

Note 4. Each of them is a function of one product term of the PAD inputs.
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Figure 3.
PSD301 PAD
Description
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Configuration
Bits

The configuration bits shown in Table 4
are non-volatile cells that let the user set
the device, I/O, and control functions to
the proper operational mode. Table 5 lists
all configuration bits. The configuration bits

programming phase. In operational mode,
they are not accessible. To simplify
implementing a specific mode, use the
WSV's PSD301 MAPLE software to set
the bits.

are programmed and verified during the

Table 4. PSD301
Non-Volatile
Configuration
Bits

Use This Bit | To
CDATA Set the data bus width to 8 or 16 bits.
CADDRDAT Set the address/data buses to multiplexed or non-multiplexed mode.
CRRWR Set the RD/E and WR/Vpp or R/W pins to RD and WR puise, or to
E strobe and R/W status.
CA19/CSI Set A19/CSI to CSI (power-down) or A19 input.
CALE Set the ALE polarity.
CPAF2 Set Port A either to track the low-order byte of the address/data
multiplexed bus or to select the I/O or address option.8
CSECURITY Set the security on or off.
CRESET Set the RESET polarity.
COMB/SEP Set PSEN and RD for combined or separate address spaces (see
Figures 8 and 9).
CPAF1 Configure each pin of Port A in multiplexed mode to be an I/O or
address output.
CPACOD Configure each pin of Port A as an open drain or active CMOS pull-
up output.
CPBF Configure each pin of Port B as an 1/O or a chip-select output.
CPBCOD Configure each pin of Port B as an open drain or active CMOS pull-
up output.
CPCF Configure each pin of Port C as an address input or a chip-select
output.
CADDHLT Configure pins A16-A19 to go through a latch or to have their latch
transparent.
CATD Configure pins A16-A19 as PAD logic inputs or high-order address
inputs.

NOTE: 8. For functional and value descriptions, refer to table 5.
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Table 5. PSD301
Configuration
Bits

(46 total hits)

Configuration
Bits

No.
of Bits

Description

CDATA

1

8-bit or 16-bit data bus width
CDATA = 0, 8-bit data bus
CDATA = 1, 16 bit data bus

CADDRDAT

Address/data multiplexed or non-multiplexed (separate buses)
CADDRDAT = 0, non-multiplexed address/data bus
CADDRDAT = 1, multipiexed address/data bus

CRRWR

CRRWR = 0, RD and WR active low strobes
CRRWR = 1, R/W status and E active high pulse

CA19/C

|

w

A19 or CSI
CA19/CSI = 0, enable power-down mode
CA19/CSI = 1, A19input to PAD

CALE

Active high or active low
CALE = 0, active high
CALE = 1, active low

CRESET

Active high or active low
CRESET = 0, active low reset signal
CRESET = 1, active high reset signal

COMB/SEP

Combined or separate memory space for EPROM and SRAM
COMB/SEP = 0, combined
COMB/SEP = 1, separate

CPAF1

Port A 1/Os or AO-A7
CPAF1 = 0, Port A pin = I/O
CPAF1 = 1, Port Apin = Ai(0<i<7)

CPAF2

Port A AD0-AD7 (address/data multiplexed bus}
CPAF2 = 0, address or I/O on Port A {according to CPAF1)
CPAF2 = 1, address/data multiplexed on Port A (track mode)

CPBF

Port B I1/0s or CS0-CS7
CPBF = 0,Port BPin = CSi(0<i<7)
CPBF = 1, Port B Pin = I/O

CPCF

Port C A16-A18 or CS8-CS10
CPCF = 0, Port CPin = Ai(16 <i< 18)

CPCF = 1, Port C Pin = CSi (8 < i< 10)

CPACOD

Port A CMOS or open-drain outputs
CPACOD = 0, CMOS output
CPACOD = 1, open-drain output

CPBCOD

Port B CMOS or open-drain outputs
CPBCOD = 0, CMOS output
CPBCOD = 1, open-drain output

CADDHLT

A16-A19 latched or latch transparent
CADDHLT = 0, address latch transparent
CADDHMLT = 1, address latched (ALE dependent)

CATD

A16-A19 used as address or logic inputs
CATD = 0, logic inputs
CATD = 1, address inputs

CSECURITY

Security on or off
CSECURITY = 0, no security
CSECURITY = 1, secured part (cannot be copied)

NOTES:

9. WSI's MAPLE software will guide the user to the proper configuration choice.

10. In an unprogrammed or erased part, all configuration bits are 0.
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Port Functions

The PSD301 has three 1/O ports (Ports A,
B, and C) that are configurable at the bit
level. This permits great fiexibility and a

high degree of customization for specific

applications. The following is a description
of each port. Figure 4 shows the pin
structure of Port A.

Figure 4. Port A
Pin Structure

|
READ PIN

N
T

E

R READ DATA \I
N CMOS/OD
A (NOTE 11)
L ~
A WRITE DATA[~g ouT PORT A PIN
D DFF ™
D D

R

R T ENABLE
/

D ALE g | ADDR g | pux
A LATCH
T
A R
B ADI/DI’
U
S READ DIR
A

D ~d
3 D
DIR CONTROL
A
b WRITE DIR ck FF
7 R
RESET,
NOTE: 11. CMOS/OD determines whether the output is open drain or CMOS.

Port A in Multiplexed Address/Data Mode
The default configuration of Port A is I/O.
In this mode, every pin can be set as an
input or output by writing into the
respective pin’s direction flip flop (DIR FF,
in Figure 4). As an output, the pin level
can be controlied by writing into the
respective pin’'s data flip flop (DFF, in
Figure 4). When DIR FF = 1, the pin is
configured as an output. When DIR FF =
0, the pin is configured as an input. The
controller can read the DIR FF bits by
accessing the READ DiR register; it can
read the DFF bits by accessing the READ
DATA register. Port A pin levels can be
read by accessing the READ PIN register.

Individual pins can be configured as
CMOS or open drain outputs. Open drain
pins require external pull-up resistors. For
addressing information, refer to Tables 6
and 7.

Alternatively, each bit of Port A can be
configured as a low-order latched address
bus bit. The address is provided by the
port address latch, which latches the
address on the trailing edge of ALE.
PAO-PA7 can become A0-A7, respectively.
This feature of the PSD301 lets the user
generate low-order address bits to access
external peripherals or memory that
require several low-order address lines.
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Port Functions
(Cont.)

Another mode of Port A (CPAF2 = 1) sets
the entire port to track the inputs
ADO/AO-AD7/A7, depending on specific
address ranges defined by the PAD’s
CSADIN, CSADOUT1, and CSADOUT2
signals. This feature lets the user interface
the microcontroller to shared external
resources without requiring external
buffers and decoders. In this mode, the
port is effectively a bi-directional buffer.
The direction is controlled by using the
input signals ALE, RD/E, WR/Vpp or R/W,
and the internal PAD outputs CSADOUTH,
CSADOUT2 and CSADIN (see Figure 5).
When CSADOUT1 and ALE are true, the
address on the input ADO/A7-AD7/A7 pins
flows out through Port A. (Carefully check
the generation of CSADOUT1, and ensure
that it is stable during the ALE pulse; see
Figures 22 and 23). When CSADOUT2 is

active, a write operation is performed (see
note to Figure 5). The data on the input
ADO/A7-AD7/A7 pins flows out through Port
A. When CSADIN and a read operation is
performed (depending on the mode of the
RD/E and WR/Vpp or R/W pins), the data
on Port A flows out through the ADO/A7-
AD7/A7 pins. In this operational mode, Port
A is tri-stated when none of the above-
mentioned three conditions exist.

Port A in Non-Multipiexed Address/
Data Mode

In this mode, Port A becomes the low
order data bus byte of the chip. When
reading an internal PSD301 location, data
is presented on Port A pins. When writing
to an internal PSD301 location, data
present on Port A pins is written to that
location.

Figure 5. Port A
Track Mode

:

INTERNAL
P CONTROL =3 A
DECODER -
A
WR or RW < |
RD.E CSADIN
- ADO-AD7 > PAD-PA7
INTERNAL
ALE or AS ALE
o —
|
g CSADQUT1
>
 AD8-AD15 A11-ATS
<= )| ATCH 9| PAD | CSADOUT2
(NOTE 12)
>
A16-A19

NOTE: 12. The expression for CSADOUT2 must include the following write operation cycle signals:
For CRRWR = 0, CSADOUT2 must include WR = 0.
For CRRWR = 1, CSADOUT2 must include E = 1 and R/W = 0.

Port B in Multiplexed Address/Data
and in 8-Bit Non-Multiplexed Modes
The default configuration of Port B is I/O.
In this mode, every pin can be set as an
input or output by writing into the
respective pin's direction flip flop (DIR FF,
in Figure 6). As an output, the pin level
can be controlled by writing into the
respective pin's data flip flop (DFF, in

Figure 6). When DIR FF = 1, the pin is
configured as an output. When DIR FF =
0, the pin is configured as an input. The
controller can read the DIR FF bits by
accessing the READ DIR register; it can
read the DFF bits by accessing the READ
DATA register. Port B pin levels can be
read by accessing the READ PIN register.
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Port Functions
{Cont.)

Individual pins can be configured as
CMOS or open drain outputs. Open drain
pins require external pull-up resistors. For
addressing information, refer to Tables 6
and 7.

Alternatively, each bit of Port B can be
configured to provide a chip-select output
signal from the PAD. PB0-PB7 can provide
CS0-CS7, respectively. Each of the signals
CS0-CS3 is comprised of four product
terms. Thus, up to four ANDed expressions
can be ORed while deriving any of these
signals. Each of the signals CS4-CS7 is
comprised of two product terms. Thus, up
to two ANDed expressions can be ORed
while deriving any of these signals.

Port B in 16-Bit Non-Multiplexed
Address/Data Mode

In this mode, Port B becomes the high-
order data bus byte of the chip. When
reading an internal PSD301 high-order
data bus byte location, the data is
presented on Port B pins. When writing to
an internal PSD301 high-order data bus
byte location, data present on Port B is
written to that location. See Table 9.

Accessing the 1/0 Port Registers

Tables 6 and 7 show the offset values with
the respect to the base address defined by
the CSIOPORT. They let the user access
the corresponding registers.

Figure 6. Port B
Pin Structure

NOTE:

READ PIN
I i
N N
T T READ DATA ~
E S CMOS/OD
(NOTE 13)
NE N ~
A A
L L WRITE DATAJ out PORT B Pin
DFF o
c D D
S A R l1k
ENABLE
o | — 1
I O mux
B
B ]
U s .
s TS o
»
o READ DIR A A
S
0 \I
. D
7 DIR CONTROL
WRITE DIR cKk FE
] H
‘ |

13. CMOS/OD determines whether the output is open drain or CMOS.

Table 6. 110 Port
Addresses in an
8-hit Data
Bus Mode

Register Name

Byte Size Access of the I/0 Port Registers

Offset from the CSIOPORT

Pin Register of Port A

+2 (accessible during read operation only)

Direction Register of Port A +4

Data Register of Port A +6

Pin Register of Port B

+3 (accessible during read operation only)

Direction Register of Port B +5

+7

Data Register of Port B
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Table 7. 1/0 Port
Addresses in a
16-bit Data Bus
Mode

Register Name

Word Size Access of the 1/0 Port
Registers Offset from the CSICPORT

Pin Register of Ports B and A

+2 (accessible during read operation only)

Direction Register of Ports B and A

+4

Data Register of Ports B and A

+6

NOTES: 14. When the data bus width is 16. Port B registers can only be accessed if the BHE signal is low.
15. When accessing words, the high-order byte is connected to Port B, and the low-order byte is

connected to Port A.

16. I/O Ports A and B are still byte-addressable, as shown in Table 6. For /O Port B register access,

BHE must be low.

Port C in All Modes

Each pin of Port C (shown in Figure 7) can
be configured as an input or output from
the PAD. As inputs, the pins are named
A16-A18. Although the pins are given
names of the high-order address bus, they
can be used for any other logic inputs to
the PAD. For example, A8-A10 can also be
connected to those pins, reducing the

boundaries of CS0-CS7 resolution to
256 bytes. Port C address latches can be
programmed to latch the inputs by the
trailing edge ALE or to be transparent.

Alternatively, PCO-PC2 can become
CS8-CS10 outputs, respectively, providing
the user with more external chip-select
PAD outputs. Each of the signals CS8-

CS10 is comprised of one product term.

Figure 7.
Port C Structure

(NOTE 17)
A16 INPUTLINE) o | ADDRESS | A16IN o oo CADDHLT
vco / LATCH CONFIGURATION
— A +— BIT: LATCH OR
<« CSB(OUTPUT LINE] FROM PAD TRANSPARENT
: CONTROL
LOCAL
CONF.
BITO
ALE
_A17(NPUTLINE] | ADDRESS | A17.N
LATCH ————# TO PAD
PCt /
| @CS9(QUTPUT LINE) FROM PAD
LOCAL
CONF.
BIT 1
__A18(NPUT LINE) | ADDRESS ]
A18 (INPUT LINE) | DDRES ATBIN o o oar
Pc2 /
| CST0QUTRUT LINE) FROM PAD
LOCAL
CONF.
BIT 2

NOTE:

17. The CADDHLT configuration bit determines if A18-A16 are transparent via the latch, or if they must

be latched by the trailing edge of the ALE strobe.
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A16-A19 As Inputs

If one or more of the pins PCO, PC1, PC2
and CSI/A19 are configured as inputs, the
configuration bits CADDHLT and CATD
define their functionality inside the part.
CADDHLT determines if these inputs are to
be latched by the trailing edge of the ALE or
AS signal (CADDHLT = 1), or enabled into
the PSD301 at all times (CADDHLT = 0,
transparent mode). CATD determines

whether these lines are high-order address
lines, that take part in the derivation of
memory and I/O select signals inside the
chip (CATD = 1), or logic input lines that
have no impact on memory or I/O selections
(CATD = 0). Logic input lines typically
participate in the Boolean expressions
implemented in the PAD.

EPROM

The PSD301 has 256K bits of EPROM.
Depending on the configuration of the data
bus, the EPROM can be organized as

32K x 8 (8-bit data bus) or as 16K x 16
(16-bit data bus). The EPROM has 8 banks
of memory. Each bank can be placed in

any address location by programming the
PAD. Bank0-Bank7 can be selected by
PAD outputs ES0-ES?7, respectively. The
EPROM banks are organized as 4K x 8
(8-bit data bus) or as 2K x 16 (16-bit data
bus).

SRAM

The PSD301 has 16K bits of SRAM.
Depending on the configuration of the data
bus, the SRAM organization can be 2K x 8

(8-bit data bus) or 1K x 16 (16-bit data
bus). The SRAM is selected by the RSO
output of the PAD.

Control Signals

The PSD301 control signals are WR/Vpp
or R/W, RD/E, ALE, BHE/PSEN, Reset,
and A19/CSI. Each of these signals can be
configured to meet the output control signal
requirements of various microcontrollers.

WR/Vpp or RIW

In operational mode, this signal can be
configured as WR or R/IW. As WR, all write
operations to the PSD301 are activated by
an active low signal on this pin. As R/W, the
pin works with the E strobe of the RD/E
pin. When R/W is high, an active high
signal on the RD/E pin performs a read
operation. When R/W is low, an active
high signal on the RD/E pin performs a
write operation.

RD/E

In operational mode, this signal can be
configured as RD or E. As RD, all read
operations to the PSD301 are activated by
an active low signal on this pin. As E, the
pin works with the R/W strobe of the
WR/Vpp or R/W pin. When R/W is high,
an active high signal on the RD/E pin
performs a read operation. When R/W is
low, an active high signal on the RD/E pin
performs a write operation.

ALE or AS

ALE polarity is programmable. When
programmed to be active high, a high on
the pin causes the input address latches,
Port A address latches, and Port C
address latches to be transparent. The
falling edge of ALE latches the information
into the latches. When ALE is programmed
to be active low, a low on the pin causes
the input address latches, Port A address
latches, Port C, and A19 address latches to
be transparent. The rising edge of ALE
latches the appropriate information into the
latches. ALE is active only in the
multiplexed modes.

BHE/PSEN

This pin’s function depends on the
PSD301 data bus width. If it is 8, the pin
is PSEN; if it is 16, the pin is BHE. In 8-bit
mode, the PSEN function lets the user
work with two address spaces: program
memory and data memory (if COMB/SEP
= 1). In this mode, an active low signal on
the PSEN pin causes the EPROM to be
read. The SRAM and |/O ports read operation
are done by RD low (CRRWR = 0), or by
E and R/W high (CRRWR = 1).
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Control Signals
{Cont.)

Whenever a member of the 8031 family (or
any other similar microcontroller) is used,
the PSD301’'s PSEN pin must be connected
to the PSEN pin of the microcontroller.

If COMB/SEP = 0, the address spaces of
the program and the data are combined.
In this configuration (except for the

8031-type case mentioned above), the
PSEN pin must be tied high to V¢, and
the EPROM, SRAM, and I/O ports are
read by RD low (CRRWR = 0), or by E
and R/W high (CRRWR = 1). See Figures
8 and 9.

Table 8. Signal Si
A ) . . , . . . ignal Latch
Latch Statys in Signal Name | Configuration Bits Configuration Mode Status
Al op eratmg ADB8/A8- CDATA = 0,
Modes AD15/A15 CADDRDAT = 0 8-bit data, non-multiplexed Transparent
CDATA = 0, , )
CADDRDAT = 1 8-bit data, multiplexed Transparent
CDATA = 1, 16-bit data, non-multiplexed Transparent
CADDRDAT = 0
CDATA = 1, 16-bit data, multiplexed ALE dependent
CADDRDAT = 1
ADO/A0- CADDRDAT = 0 Non-multiplexed modes Transparent
AD7IAT CADDRDAT = 1 | Multiplexed modes ALE dependent
BHE/PSEN CDATA = 0 8-bit data, PSEN is active Transparent
CDATA = 1, 16-bit data, non-multiplexed Transparent
CADDRDAT = 0 mode, BHE is active
CDATA = 1, 16-bit data, multiplexed ALE dependent
CADDRDAT = 1 mode, BHE is active
A19 and CADDHLT = 0 A16-A19 can become logic inputs | Transparent
PC2-PCO CADDHLT = 1 A16-A19 can become multiplexed | ALE dependent
address lines
Figure 8. o
Combined » Cs
Ll
Address Space ADDRESS
- PAD
SRAM
A oF
INTERNAL
EE A
F— \ , y
PSEN —
— / OE
EPROM
# - CS
cs OE
I1/0 PORTS




PSD301

Figure 9.
8031-Type
Separate Code
and Data
Address Spaces

1/0 PORTS
INTERNAL OE s
RD A A
v y
OE
ADDRESS »CS
PAD
SRAM
P CS
EPROM
PSEN »l e

In BHE mode, this pin enables accessing
of the upper-half byte of the data bus. A

low on this pin enables a write or read

operation to be performed on the upper
half of the data bus (see Table 9).

Table 9.
High/Low Byte
Selection Truth
Table (in 16-Bit
Configuration
Only)

BHE Ay

Operation

Whole Word

Upper Byte From/To Odd Address (AD8-AD15)

Lower Byte From/To Even Address (ADO-AD7)

0
0
1
1

=l |=|C

None

RESET

This is an asynchronous input pin that

clears and initializes the PSD301.

polarity is programmable (active low or
active high). Whenever the PSD301 reset

Reset

after reset.

input is driven active for at least 100 ns,

the chip is reset. The PSD301 must be
reset before it can be used. Tables 10 and
11 indicate the state of the part during and

Table 10. Signal
States During
and After Reset

Signal Configuration Mode Condition
ADO/AO-AD15/A15 All Input
PAO-PA7 110 Input
(Port A) Tracking ADO/AQ-AD7/A7 Input

Address outputs A0-A7 Low
PBO-PB7 1o Input
(Port B) CS7-CS0 CMOS outputs High

CS7-CS0 open drain outputs Tri-stated
PCO-PC2 Address inputs A16-A18 Input
(Port C) CS8-CS10 CMOS outputs High

2-19




PSD301

Table 11. -
' Component Signals Contents
Internal States p —
During and PAD CS0-CS10 Al = 18
After Reset CSADIN, CSADOUTY,
CSADOUT2, CSIOPORT, All.= 08
RS0, ESO-ES7
Data register A n/a 0
Direction register A n/a 0
Data register B n/a 0
Direction register B nfa 0

NOTE: 18. All PAD outputs are in a non-active state.

A19/CSI

When configured as CSI, a high on this
pin deselects, and powers down, the chip.
A low on this pin puts the chip in normal

operational mode. For PSD301 states
during the power-down mode, see Tables
12 and 13.

Table 12. Signal Signal Configuration Mode Condition
States During
Power-Down ADO/AO-AD15/A15 All Input
Mode PAO-PA7 /10 Unchanged
Tracking ADO/AQ-AD7/A7 Input
Address outputs AQ-A7 All 1's
PB0O-PB7 170 Unchanged
CS7-CS0 CMOS outputs All 1's
CS7-CS0 open drain outputs Tri-stated
PCO-PC2 Address inputs A16-A18 Input
CS8-CS10 CMOS outputs All 1’s
Table 13. -
y Component Signals Contents
Internal States ’ 7
During PAD CS0-CS10 All 1's (deselected)
Power-Down CSADIN, CSADOUTT,
CSADOUT2, CSIOPORT, All 0’s (deselected)
RS0, ESO-ES7
Data register A n/a
Direction register A n/a All
Data register B n/a unchanged
Direction register B n/a
In A19 mode, the pin is an additional input dependent or as transparent input (see
to the PAD. It can be used as a high-order Table 8). In this mode, the chip is always
address line or as a general-purpose logic enabled.
input. A19 can be configured as ALE
Security Mode Security Mode in the PSD301 locks the be set by the MAPLE or Programming

software. in window packages, the mode is
erasable through UV full part erasure. In
the security mode, the PSD301 contents
cannot be copied on a programmer.

contents of the PAD A, PAD B and all the
configuration bits. The EPROM, SRAM,
and I/O contents can be accessed only
through the PAD. The Security Mode can
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System
Applications

In Figure 10, the PSD301 is configured to
interface with Intel’s 80C31, which is a
16-bit address/8-bit data bus microcontroller.
Its data bus is multiplexed with the low-
order address byte. The 80C31 uses
signals RD to read from data memory and
PSEN to read from code memory. It uses
WR to write into the data memory. It also
uses active high reset and ALE signals.
The rest of the configuration bits as well
as the unconnected signals (not shown)
are application specific and, thus, user
dependent.

The configuration bits for Figure 10 are:

CRESET 1
CALE 0
CDATA 0
CADDRDAT 1
COMB/SEP 0 or 1 (both valid)

CRRWR 0

All other configuration bits may vary
according to the application requirements.

Figure 10. PSD301

Interface with
Intel’s 80C31
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System
Applications
(Cont.)

In Figure 11, the PSD301 is configured

to interface with Motorola’s 68HC11,

which is a 16-bit address/8-bit data bus
microcontroller. Its data bus is multiplexed
with the low-order address byte. The
68HC11 uses E and R/W signals to derive
the read and write strobes. It uses the
term AS (address strobe) for the address
latch pulse. RESET is an active low signal.
The rest of the configuration bits as well
as the unconnected signals (not shown)
are application specific and, thus, user

The configuration bits for Figure 11 are:

CRESET 0
CALE 0
CDATA 0
CADDRDAT 1
COMB/SEP 0
CRRWR 1

All other configuration bits may vary
according to the application requirements.

dependent.
Figure 11.
PSD301 Interface Vee
with Motorola’s O 1NF
G8HCT1 Microcontroller 44y O =
PCo |2 231 ADO/AD pao 21
i? PDO PCH 1? g‘; AD1/A1 PA fg
21 pD1 PC2 | 221 AD2/A2 PA2 12
221 pp2 PC3 |2 28] AD3/A3 PA3 (2
PD3 PC4 AD4/AS PA4
241 ppa pCs |2 281 ADs/AS pas |16
25 pps PCE :2 ig ADB/AG PAG ﬁ
PC7 AD7/A7 PA7
431 peg
451 pEy pRO |42 S ADg/AS PBO 1
471 pEp pe1 |4 32§ AD9/A9 pp1 |10
491 pE3 pB2 |20 33 { AD10/AT0 pB2 |2
441 pE4 pB3 22 S5 ADT1/AT1 pe3 |8
461 pes PB4 |58 361 AD12/A12 PB4 |—L
481 peg PBS |32 371 AD13/A13 PBS |—2
501 pg7 PB6 22 gg AD14/A14 P86 | i
PE7 AD15/A15 PB7
34
PAO
33| o els 22| bGo |40
321 paz _ _ pct 4
gg) PA3 RAW i 1; RAN/Vpp =
PA4 AS AS PC2 |
221 pas RESET |~ 3] RESET At9/CsI 22
221 Pas — | 1| BRE/PSEN
PA7 XIRG 5
IR_O- 19
52 2 Vee
VRH MODB
ST vaL MODA }—2
GND
XTAL EXTAL PSD301 % 12
68HC11 |__|["J

In Figure 12, the PSD301 is configured to
work directly with Intel's 80C196KB
microcontroller, which is a 16-bit address/
16-bit data bus processor. Address and
data lines multiplexed. In the example
shown, all configuration bits are set. The

PSD301 is configured to use PCO, PC1,
PC2, and CSI/A19 as A16, A17, A18, and
A19 inputs, respectively. These signals are
independent of the ALE pulse (latch-
transparent). They are used as four
general-purpose logic inputs that take part
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System

in the PAD equations implementation.

The configuration bits for Figure 12 are:

Applications Port A is configured to work in the special CRESET 0
{Cont.} track mode, in which (for certain conditions) CALE 0
PAQ-PA7 tracks lines ADO/AO-AD7/A7. Port CDATA 1
B is configured to generate CS0-CS7. In CADDRDAT 1
this example, PB2 serves as a WAIT signal CPAF1 Don’t care
that slows down the 80C196KB during the CPAF2 1
access of external peripherals. These 8-bit CA19/CSlI 1
wide peripherals are connected to the CRRWR 0
shared bus of Port A. The WAIT signal COMB/SEP 0
also drives the buswidth input of the CADDHLT 0
microcontroller, so that every external CSECURITY Don't care
peripheral cycle becomes an 8-bit data CPCF2, CPCF1, CPCFO 0,0,0
bus cycle. PB3 and PB4 are open-drain CPACOD7-CPACODO 00H
output signals; thus, they are puiled up CPBF7-CPBFO 00H
externally. CPBCOD7-CPBCODO 18H
Figure 12. PSD301
Interface with
3,
Intel’s
80C196KB v
Q
0—]
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Symbol

Absolute Parameter Condition Min Max | Unit
Ma)glmu;g . Soraa T t CERDIP ~65 | +150 -
orage Temperature °
Ratings s1@ ge temp PLASTIC 65 | +125
Voltage on any Pin With Respectto GND | — 0.6 +7 \Y%
Programming ) _
Ve Supply Voltage With Respect to GND 0.6 + 14 \
Vee Supply Voltage With Respectto GND | - 0.6 +7 \
ESD Protection >2000 \'%
NOTE: 19. Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at
theses or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to Absolute Maximum Rating conditions for
extended periods of time may affect device reliability.
Operatin
g 9 Range Range Temperature v, Tolerance
g ce 12 15 -20
Commercial 0°C to + 70°C +5V + 5% +10% +10%
Industrial —40°C to + 85°C +5V +10% +10%
Military —55°C to + 125°C +5V +10% +10%
Recommended Symhol Parameter Conditions Min | Typ | Max| Unit
ope"a_t{”g Vee Supply Voltage 45 5 |55] v
Conditions Vin High-level Input Voltage | Vec=-45V1055V | 2 Voo | V
Vi Low-level Input Voltage Vec=45Vto55V 0 0.8 \
be .y Symbol Parameter Conditions Min | Typ | Max | Unit
Characteristics
{?L =_22 g"; 001} 0.1
VoL Output Low Voltage ce== v
loL = 8 mA
Voo = 45V 0.15( 0.45
'\‘/3** = '422 *\‘,A 4.4 | 4.49
Vou Output High Voltage ce==
lon =2 mA 24 | 39 Y
Vec=45V ’ ’
lse1 Ve Standby Current Comm’l 50 | 100 A
(CMOS) (Notes 20 and 22) Ind/Mil 75 | 150 .
Comm’l 151 -3
lsgo Vec Standby Current (TTL) j mA
(Notes 21 and 22) Ind/Mil 2 3.2
Active Current (CMOS) Comm’l (Note 24) 16 35
ctive Cu
'l (Note 2
lect (SRAM Not Selected) ICZTM'“I :\J ‘:te245) fz i(s) .
(Notes 20 and 23) n ' (Note 24) m
Ind/Mil (Note 25) 28 60

2-24




PSD301

De s Symbol Parameter Conditions Min | Typ | Max | Unit
Characteristics Comm’l Note 24 47 | 80
(Cont.) Active Current (CMOS) Somm| Nota 25 =5 | o5
lccz (SRAM Block Selected) - mA
(Notes 20 and 23) Ind/Mil (Note 24) 47 | 100
Ind/Mil (Note 25) 59 | 115
) Comm’l (Note 24) 36 | 65
Active Current (TTL) Commi (Note 25) 58 | 80
Iccs (SRAM Not Selected) ind/ M (Note 24) % [ 50 mA
Notes 21 and 23
(Notes 21 and 23) Ind/Mil (Note 25) 58 | 95
. Comm’l (Note 24) 67 | 105
Active Current (TTL) Comm (Note 25) 29 [ 120
lccs (SRAM Block Selected) Ml (oo 22) 930 mA
N 21 and 23
(Notes 21 and 23) Ind/Mil (Note 25) 79 | 145
I Input Leakage Current Vin=5.5VorGND -1 (201 1 uA
llo Output Leakage Current Vour=55VorGND | -10| £5( 10

NOTE: 20. CMOS inputs: GND + 0.3 V or V¢ £ 0.3V.
21. TTLinputs: V) <08V, V> 2.0 V.
22. CSi/A19 is high in a power-down configuration mode.
23. AC power component is 3.5 mA/MHz (power = AC + DC).
24. Ten (10) PAD product terms active. (Add 380 pA per product term, typical, or 480 pA
per product term maximum.)
25. Forty-one (41) PAD product terms active.

AC 12 15 -20
jsti Symbol Parameter - - - nit
Characteristics 4 ara Min | Max| Min | Max | Min | Max U
T1 ALE or AS Pulse Width 30 40 50
T2 Address Set-up Time 5 10 15 |
T3 Address Hold Time 13 15 25 |
ALE or AS Trailing Edge to
T4 Leading Edge of Read 12 15 20
T5 ALE Valid to Data Valid 140 170 220
T6 Address Valid to Data Valid 120 150 200
T7 CSI Active to Data Valid 150 160 200
Leading Edge of Read to
T8 Data Valid 38 55 60
T9 Read Data Hold Time 0 0 0 ne
Trailing Edge of Read to
T10 Data High-Z 35 40 45
Trailing Edge of ALE or AS
i to Leading Edge of Write 12 15 20
T12 RD, E, or PSEN Pulse Width 45 60 75
T12A | WR Puise Width 25 35 45
Trailing Edge of Write or
T13 Read to Leading Edge 20 30 40
of ALE or AS
Address Valid to Trailing
T14 Edge of Write 120 150 200
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AC
Characteristics
(Cont.)

-12 -15 -20 ,
Symbol Parameter Min | Max| Min | Max | Min | Max Unit

T15 CSI Active to Trailing 130 160 210

Edge of Write
T16 Write Data Set-up Time 20 30 40
T17 Wirite Data Hold Time 5 10 15
T18 Port Input Set-up Time 30 35 45
T19 Port Input Hold Time 0 0 0
120 | port Ouputvat 40 50 0
To1 ADi 2f5 or antrol to

CSOi 27 Valid 6 35 6 35 5 45
Too AD;i #¢ or Con'trol to

CSQOi ?7 Invalid 5 35 4 35 4 45

Track Mode Address

Propagation Delay:
T23 * CSADOUT1 Already True or: 22 22 28

Troe Durng ALE or AS 33 HHE

T24 LEZKT';A;SG Address 15 15 27 ns
125 | Bropagaton ety 29 2| |
T26 Track Mode Read Hold Time 11 29 10 29 | 10| 35
T2 | propagaton Delay 20 2| |

Hold Time of Port A Valid
T29 During Write CSOi Trailing 2 4 4

Edge
T30 | CSI Active to CSOi 27 Active 9 | 45| 9 | 45| 8 | 60
T31 CSli Inactive to CSOi # Inactive 9 45 9 45 8 60
T32 Direct PAD Input 28 Hold Time 10 12 15
T33 R/W Active to E High 20 30 40
T34 E Low to R/W Inactive 20 30 40
T35 AS Inactive to E High 15 20 25

NOTES: 26. ADi = any address line.

through Port C (CS8-CS10).

27. CS0i = any of the chip-select output signals coming through Port B (CS0-CS7) or

28. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent
A19, RD/E, WR or R/W, transparent PCO-PC2, ALE (or AS).
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Figure 13.

Timing of 8-Bit
Multiplexed
Address/Data Bus,
CRRWR = 0
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See referenced notes on page 2-36.
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Figure 14.

Timing of 8-Bit
Multiplexed
Address/Data Bus,
CRRWR = 1

See referenced notes on page 2-36.
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Figure 15.

Timing of 16-Bit
Multiplexed
Address/Data Bus,
CRRWR = 0
o READ CYCLE P WRITE CYCLE
—7 fa— — -
cBiate P /X
as CSl 7 . N 15 >
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Direct®¥
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Any of PBG- VY VYWVYYVYY VYVVVYVVVVYV VY VYWYV Y
pay as 10 pin YORROOOOOOOOK__meut XODAOOOOQOOKXXXXXXXXX

23 23
Any of PAQ-
PA7 Pins ADDRESS A ADDRESS B X
as Address

Outputs

See referenced notes on page 2-36.
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Figure 16.

Timing of 16-Bit
Multiplexed
Address/Data Bus,
CRRWR = 1
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See referenced notes on page 2-36.
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Figure 17.

Timing of 8-Bit
Data, Non-
Muitiplexed
Address/Data Bus,
CRRWR = 0
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See referenced notes on page 2-36.

2-31



PSD301

Figure 18.

Timing of 8-Bit
Data, Non-
Multipiexed
Address/Data Bus,
CRRWR = 1
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See referenced notes on page 2-36.
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Figure 19.
Timing of 16-Bit

Non-Multiplexed
Address/Data Bus,
CRRWR = 0
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See referenced notes on page 2-36.
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Figure 20.

Timing of 16-Bit
Non-Multiplexed
Address/Data Bus,
CRRWR = 1
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See referenced notes on page 2-36.
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Figure 21. %0 ‘ 31
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Figure 23.
Port A as
ADO-AD7 Timing
(Track Mode),
32"_ 32
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Notes for 29. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent A19, RD/E, WR or
. - P R/W, transparent PCO-PC2, ALE and A11/AD11-A15/AD15 in non-multiplexed modes.
T’m’”g n’agrams 30. Multiplexed inputs: any of the following inputs that are latched by the ALE (or AS):
AQ/ADO-A15/AD15, CSI/A19 as ALE dependent A19, ALE dependent PCO-PC2.
31. CSOi = any of the chip-select output signals coming through Port B (CS0-CS7) or through
Port C (CS8-CS10).
32. CSADOUT1, which internally enables the address transfer to Port A, should be derived only from direct PAD
input signals, otherwise the address propagation delay is slowed down.
33. CSADIN and CSADOUT2, which internally enable the data-in or data-out transfers, respectively, can be
derived from any combination of direct PAD inputs and multiplexed PAD inputs.
34. The write operation signals are included in the CSOi expression.
35. Multiplexed PAD inputs: any of the following PAD inputs that are latched by the ALE
(or AS) in the multiplexed modes: A11/AD11-A15/AD15, CSI/A19 as ALE dependent A19, ALE dependent
PCO-PC2.
36 CSOi product terms can include any of the PAD input signals shown in Figure 3, except for reset and CSI.
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Table 14. Ta=25°C, f=1MHz
Z;” acitance® Symbol Parameter Conditions | Typical®®| Max| Units
P CiN Capacitance (for input pins only) Vn=0V 4 6 pF
Cout Capacitance (for input/output pins) Vour=0V 8 12 | pF
Cypp Capacitance (for WR/Vpp or R/W/Vpp) | Vep =0V 18 25 | pF
NOTES: 37. This parameter is only sampled and is not 100% tested.
38. Typical values are for T, = 25°C and nominal supply voltages.
Figure 24.
AC Testing
Input/Output
Waveform 3.0V
X TEST POINT ——-X 15V
oV
Figure 25.
AC Testing 2,01V
Load Circuit
195Q
DEVICE
UNDER
TEST C, =30 pF
I (INCLUDING
—— SCOPE AND JIG
=" CAPACITANCE)

Erasure and To clear all locations of their programmed device. For maximum system reliability,
Proyramming contents, expose the device to an ultra- these sources should be avoided. If used in

violet light source. A dosage of

15 W-second/cm? is required. This dosage
can be obtained with exposure to a
wavelength of 2537 A and intensity of
12000 uW/cm? for 15 to 20 minutes. The
device should be about 1 inch from the
source, and all filters should be removed
from the UV light source prior to erasure.

The PSD301 and similar devices will erase
with light sources having wavelengths
shorter than 4000 A. Although the erasure
times will be much longer than with UV
sources at 2537 A, exposure to fluorescent
light and sunlight eventually erases the

such an environment, the package
windows should be covered by an opaque
substance.

Upon delivery from WSI, or after each
erasure, the PSD301 device has all bits in
the PAD and EPROM in the “1” or high
state. The configuration bits are in the "0"
or low state. The code, configuration, and
PAD MAP data are loaded through the
procedure of programming

Information for programming the device is
available directly from WS!. Please contact
your local sales representative.
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PSD301
Pin Assignments

44-Pin

44-Pin 52-Pin
Name ’g;_%%‘g CPGA PQFp
Package Package | Package

BHE/PSEN 1 As 46
WR/Vpp or RIW 2 A4 47
RESET 3 By 48
PB7 4 As 49
PB6 5 Bj 50
PB5 6 Ao 51
PB4 7 Bo 2
PB3 8 B+ 3
PB2 9 Co 4
PB1 10 Cq 5
PBO 11 Do 6
GND 12 D4 7
ALE or AS 13 Eq 8
PA7 14 Eo 9
PAB 15 Fi 10
PAS 16 Fo 1
PA4 17 Gy 12
PA3 18 Go 15
PA2 19 Ho 16
PA1 20 Ga 17
PAO 21 Ha 18
RD/E 22 Gy 19
ADO/A0 23 Ha 20
AD1/A1 24 Hs 21
AD2/A2 25 Gs 22
AD3/A3 26 Hg 23
AD4/A4 27 Gg 24
ADS5/A5 28 H- 25
AD6/A6 29 G7 28
AD7/A7 30 Gg 29
AD8/A8 31 = 30
AD9/A9 32 Fg 31
AD10/A10 33 E7 32
GND 34 Eg 33
AD11/A11 35 Dg 34
AD12/A12 36 D~ 35
AD13/A13 37 Cg 36
AD14/A14 38 C7 37
AD15/A15 39 Bg 38
PCO 40 By 41
PC1 41 A7 42
PC2 42 Bs 43
A19/CSI 43 Ag 44
Vee 44 Bs 45
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Package
Information I
5
- 219 13
H weonroZIm 82358
Figure 26. BEBUCE 2RER
Drawing L4 — covoa-38YEE
44 Pin Ceramic Tt
Leaded Chip PB4 7 AD15/A15
Carrier (CLDCC) PB3 8 ADH4/A14
with Window PB2 9 AD13/A13
(Package Type L) PB1 10 AD12/A12
PBO 11 AD11/A11
GND 12 GND
ALE or AS 13 AD10/A10
PA7 14 ADg/A9
PAG 15 AD8/A8
PA5 16 AD7/A7
PA4 17 ADB/AG
22RRNRIBERS
23521823232
ce**w85883388
B<a<aaaa
Figure 27.
Drawing J2 — Iz
44-Pin Plastic Tz
Leaded Chip C i B
Carrier (PLDCC) 885 ﬁé E 83888
(Package Type J) cweoa-32YES

pBa 7 [0

pB3 8 .
pB2 o (I

PB1

GND
ALE or AS
PA7
PAS
PA5
PA4

10 O
PBO 11 [}
12

e e R —E—m =
0 OO - N M T W O N~ ©
- rm &N AN &N N NN N NN
M N - QO O — &N MO I
< dzaldIadaze
L o005 S -8 @ F B

- R-R-R-N-]

<< <2<

AD15/A15
AD14/A14
AD13/A13
AD12/A12
AD11/A11
GND
AD10/A10
ADSY/A9
ADS8/A8
AD7/A7
AD6/A6
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Figure 28. r
Drawing Q2 — 3
52-Pin PQFP 5 |2
(Package Type Q) g oEE 13
cBEEEEE 328580
ZaoooaoorFldPadddz
BoB2859¥Ivyse
/ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ\
NC 1 [] © 539 NC
PB4 2 [ 138 AD15/A15
PB3 3 (] [ 137 AD14/A14
PB2 4 [] [ 136 AD13/A13
PB1 5 [] [ 135 AD12/A12
PBO 6 [ [ 134 AD11/A11
GND 7 (] 133 GND
ALEor AS 8 [ [ 132 AD10/A10
PA7 9 [} 131 AD9/A9
PA6 10 [ 130 ADB/A8
PA5 11 [] [ 129 AD7/A7
PA4 12 [ 128 AD6/A6
NC 13 % 127 NC
\ /
JUUUyono
PR
M N - O Q = N M < 10
L (TOP VIEW) g <<<<<a
Figure 29:
Dragrin% [{gﬂ_ 1 2 3 4 5 6 7 g
44-Pin
(Package Type X) f OOOOOO
OOOOOOLOG

OXCXO
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OOOO
OXOXOXO!

m
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=

(TOP VIEW, THROUGH PACKAGE)
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Ordering
Information

Operating wsi
Part Number fgg) P aﬁl;zge ngﬁg: Temperature | Manufacturing
Range Procedure
PSD301-12J 120 | 44-pin PLDCC J2 Commercial Standard
PSD301-12L 120 | 44-pin CLDCC L4 Commercial Standard
PSD301-12Q 120 | 52-pin PQFP Q2 Commercial Standard
PSD301-15J 150 | 44-pin PLDCC J2 Commercial Standard
PSD301-15J1 150 | 44-pin PLDCC J2 Industrial Standard
PSD301-15L 150 | 44-pin CLDCC L4 Commercial Standard
PSD301-15LI 150 | 44-pin CLDCC L4 Industrial Standard
PSD301-15Q 150 | 52-pin PQFP Q2 Commercial Standard
PSD301-15X 150 | 44-pin CPGA X2 Commercial Standard
PSD301-20J 200 { 44-pin PLDCC J2 Commercial Standard
PSD301-20JI 200 | 44-pin PLDCC J2 Industrial Standard
PSD301-20L 200 | 44-pin CLDCC L4 Commercial Standard
PSD301-20LI 200 | 44-pin CLDCC L4 Industrial Standard
PSD301-20LM 200 | 44-pin CLDCC L4 Military Standard
PSD301-20LMB | 200 | 44-pin CLDCC L4 Military MIL-STD-883C
PSD301-20Q 200 | 52-pin PQFP Q2 Commercial Standard
PSD301-20X 200 | 44-pin CPGA X2 Commercial Standard
PSD301-20XI 200 | 44-pin CPGA X2 Industrial Standard
PSD301-20XM 200 | 44-pin CPGA X2 Military Standard
PSD301-20XMB | 200 | 44-pin CPGA X2 Military MIL-STD-883C
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System
Development Tools

Development
Tools

The PSD301 features a complete set of
System Development Tools. These tools
provide an integrated, easy-to-use software
and hardware environment to suppon
PSD301 device development. To run these
tools requires an IBM-XT, -AT, or compati-
ble computer, MS-DOS 3.1 or higher, 640K
byte RAM, and a hard disk.

Hardware

The PSD301 System Programming

Hardware consists of:

[d WS6000 MagicPro Memory and
PSD Programmer

(d WS6015 44-pin CPGA Package
Adaptor

I WS6020 52-pin PQFP Package
Adaptor

1 WS6021 44-pin LCC Package Adaptor
{(for CLDCC and PLDCC packages)

The MagicPro Programmer is the common
hardware platform for programming all WSl
programmable products. It consists of an
IBM-PC plug-in programmer board and a
remote socket adaptor.

Software

The PSD301 System Development
Software consists of:

d WISPER, WSI's Software Environment

(1 MAPLE, the PSD301 Location Editor
Software

'J WS6021 44-pin LCC Package Adaptor
(for CLDCC and PLDCC Packages)

The configuration of the PSD301 device is
entered using MAPLE software. MAPPRO
software uses the MagicPro programmer
and the socket adaptor to configure the
PSD301 device, which then can be used.
The development cycle is depicted in
Figure 30.

Support

WS provides a complete set of quality
support services to registered System
Development Tools owners, including:

[d 12-month software updates

[ Design assistance from WSl field
application engineers and
application group experts

(d 24-hour electronic bulletin board for
design assistance via dial-up modem.

Training

WSI provides in-depth, hands-on work-
shops for the PSD301 device and System
Development Tools. Workshop participants
learn how to program high-performance,
user-configurable mappable memory
subsystems. Workshops are held at the
WS facility in Fremont, California.
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Ordering PSD-GOLD ws6020
Information — 0 WISPER Software ‘1 52-pin PQFP Package Adaptor;
system 1 MAPLE Software Used with the WS6000 MagicPro
Development 2 User's Manual Programmer
Tools 1 WSI Support
[ WS6000 MagicPro™ Programmer Ws6021
|
-1 One Pacl;age Adasptor Tnd Two (d 44-Pin Package Adaptor for CLDCC
PSD301 Product Samples and PLDCC Packages; Used with the
PSD-SILVER WS6000 MagicPro Programmer
(J WISPER Software
u MAPLE software WSI Support
! User's Manual Support services include:
(d WSl Support 1 12-month Software Update Service
lJ Hotline to WSI Application Experts
gszZZiPro Programmer (d 24-hour access to WSI Electronic
Bulletin Board
- IBM-PC® Plug-in Adaptor Card
‘J Remote Socket Adaptor WSl Training
i1 Workshops at WSI, Fremont, CA
gsgg15 CPGA Package Adastor Used d For details and scheduling, call PSD
pin ackage Adapior, Use Marketing (510) 656-5400.
with WS6000 MagicPro Programmer 9(510)
Figure 30.
Psn301 IBMPLATFORM
Development User
cycle Terminal Dos
Menu Selection
WISPER
Configuration Data MAPLE
Programming Data MAPRO
Hex File
Format
T
v
O

MagicPro Hardware
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Programmable Peripheral
PSD311

Programmable Microcontroller Peripheral
with Memory

Key Features a

Single Chip Programmable Peripheral
for Microcontroller-based Applications

19 Individually Configurable I/O pins
that can be used as

Microcontroller I/O port expansion

Programmable Address Decoder
(PAD) I/O

Latched address output
Open drain or CMOS

Two Programmable Arrays
(PAD A & PAD B)

Total of 40 Product Terms and up to
16 Inputs and 24 Outputs

Direct Address Decoding up to 1 Meg
address space

Logic replacement

“No Glue” Microcontroller Chip-Set

Built-in address latches for multiplexed
address/data bus

Non-multiplexed address/data bus
mode

8 bit data bus width
ALE and Reset polarity programmable

Selectable modes for read and write
control bus as RD/WR, R/W/E

PSEN/ pin for 8051 users

256 Kbits of UV EPROM

Organized as 32K x 8

Divides into 8 equal mappable blocks
for optimized mapping

Block resolution is 4K x 8

120 ns EPROM access time, including
input latches and PAD address
decoding.

16 Kbit Static RAM
Organized as 2K x 8

120 ns SRAM access time, including
input latches and PAD address
decoding

Address/Data Track Mode

Enables easy Interface to Shared
Resources (Mail Box SRAM) with other
Microcontrollers or a Host Processor

Built-In Security

Locks the PSD311 Configuration and
PAD Decoding

Available in a Variety of Packaging
44 Pin PLDCC and CLDCC

52 Pin PQFP

44 Pin CPGA

o ld Simple Menu-Driven Software:
Configure the PSD311 on an IBM PC
Partial Listing Q Motorola family: (J Signetics:  SC80C451
of M6805, M68HC 11, M68HC 16,
Microconirollers M68000/10/20, M60008, M683XX 1 Zilog: Z8, 780, 2180
Supported

a

Iintel family:
8031/8051, 8098, 80188, 80198
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Applications

O Computers (Workstations and PCs)
— Fixed Disk Control, Modem, Imaging,
Laser Printer Control

[ Telecommunications

— Modem, Cellular Phone, Digital PBX,
Digital Speech, FAX,
Digital Signal Processing

J Industrial

—- Robotics, Power Line Access,
Power Line Motor

' Medical Instrumentation
— Hearing Aids, Monitoring Equipment,
Diagnostic Tools

I Military
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems

Introduction

The PSD311 is the latest member in the
rapidly growing WSi family of PSD devices.
The PSD311 is ideal for microcontroller-
based applications, where fast time-to-
market, small form factor, and low power
consumption are essential. When
combined in a system, virtually any micro-
controller (68HC11, 8051 etc.) and the
PSD311 work together to create a very
powerful chip-set solution. This implemen-
tation provides all the required control and

peripheral elements of a microcontroller-
based system peripheral with no external
discrete “glue” logic required.

The solution comes complete with simple
system software development tools for
integrating the PSD311 with the microcon-
troller. Hosted on the 1BM PC platforms or
compatibles, the easy to use software
enables the designer complete freedom in
designing the system.

Product
Description

The PSD311 integrates high performance
user-configurable blocks of EPROM,
SRAM, and programmable logic technology
to provide a single chip microcontroller
interface. The major functional blocks
include two programmable logic arrays,
PAD A and PAD B, 256K bits of EPROM,
16K bits of SRAM, input latches, and
output ports. The PSD311 is ideal for
applications requiring high performance,
low power, and very small form factors.
These include fixed disk control, modem,
cellular telephone, instrumentation,
computer peripherals, military and similar
applications.

The PSD311 offers a unique single-chip
solution for microcontrollers that need:

[ 1O reconstruction (microcontrollers
lose at least two /O ports when
accessing external resources).

1 More EPROM and SRAM than the
microcontroller’s internal memory.

L1 Chip-select, control, or latched address
lines that are otherwise implemented
discretely.

1 Aninterface to shared external
resources.

WSI's PSD311 (shown in Figure 1) can
efficiently interface with, and enhance, any
microcontroller system. This is the first
solution that provides microcontrollers with
port expansion, latched addresses, page
logic, two programmable logic arrays PAD
A and PAD B, an interface to shared
resources, 256K bit EPROM, and 16K bit
SRAM on a single chip. The PSD311 does
not require any glue logic for interfacing to
any 8-bit microcontroller.

The 8051 microcontroller family can take
full advantage of the PSD311’s separate
program and data address spaces. Users
of the 68HCXX family of microcontrollers
can change the functionality of the
control signals and directly connect the
R/W and E. Address and data buses can
be configured to be separate or multi-
plexed, whichever is required by the host
processor.
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Product The flexibility of the PSD311 1/O ports The PSD311 on-chip programmable
Discription permits interfacing to shared resources. address decoder (PAD A) enables the user
(Clmt. ) The arbitration can be controlled internally to map the I/0 ports, eight segments of
by PAD A outputs. The user can assign the EPROM (4K x 8 each) and SRAM (2K x 8)
following functions to these ports: standard anywhere in the address space of the
1/0 pins, chip-select outputs from the PAD microcontroller. PAD B can implement up to
A and PAD B, or latched address or multi- 4 sum-of-product expressions based on
plexed low-order address/data byte. This address inputs and control signals.

enables users to design add-on systems
such as disk drives, modems, etc., that
easily interface to the host bus (e.g., IBM

PC, SCSI).
Figure 1.
PSD311
. _ PROG.
Architecture T L06 PORT
ﬂ? ‘ Y CSIOPORT ; {' ICIN EXP
A9 A19
csl csl £os-
ALE/AS PAD A ALE/AS PADB PORT |t
AD RD —-
WR 13PT. WR azpr (620
RESET RESET
ALE/AS
-I-1= EPROM
256K BIT
Es7 d
ADO-AD? [Ese
- ES5
ES4_
ES3
ES2 PROG.
Eoy PORT
B cso- | EXP
= cs7
32K BIT > Poy
PORT | _PB7
BLOCK 5 |
L DO-D7 ‘
L B CSIOPORT
— \
4
RS0 SRAM s
PORT
16K BIT EXP
TRACK MODE
SELECTS
> PAG-
AQ-A7 | port | PA7
ADO-AD7/D0-D7 - A —
ALE/AS
PROG. CHIP
e CONFIGURATION
WR/RW.
_W PROG MUX or NON-MUX BUSSES
LSEN !  coNTROL SECURITY MODE
RESET SIGNALS POWER DOWN
——|
A19/CSI
Fali=iA-=FE——
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Table 1.
PSD311 Pin
Descriptions

Name

Type

Description

PSEN

The PSEN is the active low EPROM read pulse. The SRAM and /O
ports read signal is generated according to the description of the
WR/Vpp or R/W, and RD/E pins. If the host processor is a member
of the 8031 family, PSEN must be connected to the corresponding
host pin. In other 8-bit host processors that do not have a special
EPROM-only read strobe, PSEN should be tied to V¢c. in this case,
RD or E and R/W provide the read strobe for the SRAM, I/O ports,
and EPROM.

WRNVpp
_or
RAW/Vpp

In the operating mode, this pin's functionis_m (CRRWR = 0) or
R/W (CRRWR = 1). When configured as WR, a write operation is
executed during an active low pulse. When configured as R/W, with
R/W = 1 and E = 1, a read operation is executed; if R’'W = 0 and

E = 1, a write operation is executed. In programming mode, this pin
must be tied to Vpp voltage.

When configured as RD (CRRWR = 0), this pin provides an active
low RD strobe. When configured as E (CRRWR = 1), this pin
becomes an active high pulse, which, together with R/W defines the
cycle type. Then, if R/W = 1 and E = 1, a read operation is executed.
If R/'W = 0 and E = 1, a write operation is executed.

CSI/A19

This pin has two configurations. When it is CSI (CA19/CSI = 0) and
the pin is asserted high, the device is deselected and powered down.
(See Tables 10 and 11 for the chip state during power-down mode.)
If the pin is asserted low, the chip is in normal operational mode.
When it is configured as A19, (CA19/CSI = 1), this pin can be used
as an additional input to the PAD. CADLOGS3 = 1 defines the pin as
an address; CADLOGS = 0 defines it as a logic input. if it is an
address, A19 can be latched with ALE (CADDHLT = 1) orbe a
transparent logic input (CADDHLT = 0). In this mode, there is no
power-down capability.

RESET

This user-programmable pin can be configured to reset on high
level (CRESET = 1) or on low level (CRESET = 0). It should remain
active for at least 100 ns. See Tables 8 and 9 for the chip state after
reset.

ALE
or
AS

In the multiplexed modes, the ALE pin functions as an Address Latch
Enable or as an Address strobe and can be configured as an active
high or active low signal. The ALE or AS trailing edge latches lines
AD7/A7-ADO/AD, A16-A19, and BHE, depending on the PSD311
configuration. See Table 7. In the non-multiplexed modes, it can be
used as a general-purpose logic input to the PAD.

Legend: The 1/O column abbreviations are: | = input; I/0 = input/output; P = power.

NOTE: 1. All the configuration bits mentioned in Table 1 appear in parentheses and are explained in
the Configuration Register section.
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Table 1. —
PSD311 Pin Name |Type Description
Descriptions PA7—PAQ is an 8-bit port that can be configured to track
(cont.) AD7/A7-ADO/AO from the input (CPAF2 = 1). Otherwise
PA7 (CPAF2 = 0), each bit can be configured separately as an I/O or
PAG lower-order latched address line. When configured as an I/O
PAS5 (CPAF1 = 0), the direction of the pin is defined by its direction bit,
PA4 which resides in the direction register. If a pin is an [/O output, its
PA3 I/O | data bit (which resides in the data register) comes out. When it is
PA2 configured as a low-order address line (CPAF1 = 1), A7—A0 can
PA1 be made the corresponding output through this port (e.g., PA6 ¢an
PAO be configured to be the A6 address line). Each port bit can be a
CMOS output (CPACOD = 0) or an open drain output (CPACOD =
1). When the chip is in non-multiplexed mode (CADDRDAT = 0),
the port becomes the data bus lines (D0-D7). See Figure 4.
PB7-PBO is an 8-bit port for which each bit can be configured as
an I/O (CPBF = 1) or chip-select output (CPBF = 0). Each port bit
PB7 can be a CMOS output (CPBCOD = 0) or an open drain output
PB6 (CPBCOD = 1). When configured as an I/O, the direction of the
PB5 pin is defined by its direction bit, which resides in the direction
PB4 Vo register. If a pin is an I/O output, its data (which resides in the data
PB3 register) comes out. When configured as a chip-select output,
PB2 CS0-CS3 are a function of up to four product terms of the inputs
PBO to the PAD B; CS4,—CS7 then are each a function of up to two
product terms. See Figure 6.
This is a 3-bit port for which each bit is configurable as a PAD
PCO input or output. When configured as an input (CPCF = 0), the bits
PC1 /o can be latched with ALE (CADDHLT = 1) or be transparent inputs
PC2 to the PAD (CADDHLT = 0). When a pin is configured as an output
(CPCF = 1), it is a function of one product term of all PAD inputs.
See Figure 7.
ADO/A0
AD1/A1 In multiplexed mode, these pins are the multiplexed low-order
AD2/A2 address/data byte. After ALE latches the addresses, these
282;22 /O pins input or output data, depending on the settings of the RD/E,
WR/Vpe or R/W, and PSEN pins. In non-multiplexed mode, these
ADS/AS pins are the low-order address input.
AD6/A6
AD7/A7
A8
A9
A10
2:12 /10 These pins are the high-order address input.
A13
Al4
A15
GND P Vgg (ground) pin.
Vee P Supply voltage input.
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Operating
Modes

The PSD311’s two operating modes allow it
to interface directly to 8-bit microcontrollers
with multiplexed and non-multiplexed
address/data buses. These operating
modes are described below.

Multiplexed 8-bit Address/Data Bus
This mode is used to interface to microcon-
trollers with an 8-bit data bus and a 16-bit
or larger address bus. The low-order
address/data bus (ADO/A0-AD7/A7) is
bidirectional and permits the latching of the
address when the ALE signal is active. On
the same pins, the data is read from or
written to the device; this depends on the
state of the RD/E, PSEN and WR/Vpp or
R/W pins. The high-order address bus
(AB—A15) contains the high-order address
bus byte. Ports A and B can be configured
as in Table 2.

Non-Multiplexed

Address/Data, 8-hit Data Bus

This mode is used to interface to a
microcontroller with an 8-bit non-muilti-
plexed bus and a 16-bit or larger address
bus. The low-order address/data bus
(ADO/AO—-AD7/A7) is the low-order address
input bus. The high-order address/data bus
(A8—A15) is the high-order address bus
byte. Port A is the low-order data bus. Port
B can be configured as shown in Table 2.

Table 2 summarizes the effect of the
different operating modes on ports A, B,
and the address/data pins. The configura-
tion of Port C is independent of the four
operating modes.

Programmable
Address
Decoder (PAD)

The PSD311 consists of two programmable
arrays referred to as PAD A and PAD B
(Figure 3). PAD A is used to generate chip
select signals derived from the input
address to the internal EPROM blocks,
SRAM, I/O ports, and Track Mode signals.
Allits 1/0 functions are listed in Table 3 and
shown in Figure 3. PAD B outputs to Ports
B and C for off-chip usage.

PAD B can also be used to extend the
decoding to select external devices or as a
random logic replacement. The input bus to
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both PAD A and PAD B is the same. Using
WSI's MAPLE software, each
programmable bit in the PAD’s array can
have one of three logic states of 0, 1, and
don’t care (X). In a user’s logic design, both
PADs can share the same inputs using the
X for input signals that are not supposed to
affect other functions. The PADs use
reprogrammable CMOS EPROM
technology and can be programmed and
erased by the user.
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Flgure 2. Figure 2 shows the PSDS311's I/O port configurations.
PSD311 Port
Configurations AB-A15 VO or AQ-AT or AB-ATS
ADOAD? o ADO-AD7 DO-D7
- - B
A AQ-A7 PA
ALE ALE
_—> —_‘—>
PSEN 110 or CS0-CS7 PSEN /O or CS0-CS7
—— PB |4 —> PB [4— P
R/W or WR/Vpp RAW or WRNpp
P —
RD/E RD/E
Mo/CET ’ A16-A18 or T58-CS10 MOTSi > A16-A18 or CS8-CST0
PC |[¢— > 9 > PC |[—
RESET RESET
— >
1. PSD311 configured for multiplexed 2. PSD311configured for non-
8-bit address/data bus. multiplexed address/data, 8-bit bus.

Legend: ADO-AD7 = Addresses AO-A7 multiplexed with data lines D0-D7.

Tahle 2. | Multiplexed Address/Data | Non-Multiplexed Address/Data
PSD311 Bus Yy
P 8-hit Data Bus
and _art . I/O or low-order address
ca”_f’y”’atm" Port A lines or Low-order multiplexed D0-D7 data bus byte
Options address/data byte
Port B 10 or CS0-CS7 /O and/or CS0-CS7
Low-order multiplexed
ADO/A0-AD7/A7 address/data byte Low-order address bus byte
A8-A15 High-order address bus byte High-order address bus byte
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Figure 3.
PSD311 PAD
Description
ALE or AS D ESO
ES1
ES2
= ES3 8 EPROM Block
RO or B ES4 Select Lines
ES PAD A
WR W 7
WR or R/W ggo SRAM Block Select
CSIOPORT — /O Base Address
CSADIN
o g St i,
CS0/PBO {
A18
CS1/PB1
A17
CS2/PB2
A16 S2/PB
A15 CS3/PB3
CS4/PB4
A14
PAD B
@ CS5/PBS5
A13
ﬁr)ﬂ')‘_‘Do— CS6/PB6
A12 [ g
CS7/PB7
A1
CS8/PCO
csi o
_ > CS9/PC1
RESET
—_—

H >O—— CS10/PC2 +

NOTES: 2.CSlis a power-down signal. When high, the PAD is in stand-by mode and all its outputs
become non-active. See Tables 10 and 11.
3. RESET deselects all PAD output signals. See Tables 8 and 9.
4. Maximum PAD latency is 35 ns.
5. A18, A17, and A16 are internally multiplexed with €510, S8, and C88, respectively.
Either A18 or CS10, A17 or CS9, and A10 or G358 can be routed 1o the external pins of
Port C.
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Table 3.
PSD311 PAD A
and B I/0
Functions

Function

PAD A and PAD B Inputs

CSlor A19

In CSI mode (when high), PAD deselects all of its outputs and enters a
power-down mode (see Tables 10 and 11). In A19 mode, it is another
input to the PAD.

A16-A18

These are general purpose inputs from Port C. See Figure 3, Note 4.

A11-A15

These are address inputs.

PO-P3

These are page number inputs.

RDorE

This is the read pulse or enable strobe input.

WR or R/W

This is the write pulse or R/W select signal.

ALE

This is the ALE input to the chip.

RESET

This deselects all outputs from the PAD:; it can not be used in product
term equations. See Tables 8 and 9.

PAD A Outputs

ESO-ES7

These are internal chip-selects to the 8 EPROM banks. Each bank can be
located on any boundary that is a function of one product term of the PAD
address inputs.

RSO

This is an internal chip-select to the SRAM. lts base address location is a
function of one term of the PAD address inputs.

CSIOPORT

This internal chip-select selects the 1/O ports. It can be placed on any
boundary that is a function of one product term of the PAD inputs. See
Table 6.

CSADIN

This internal chip-select, when Port A is configured as a low-order
address/data bus in the track mode (CPAF2 = 1), controls the input
direction of Port A. CSADIN is gated externally to the PAD by the internal
read signal. When CSADIN and a read operation are active, data
presented on Port A flows out of ADO/AO-AD7/A7. This chip-select can be
placed on any boundary that is a function of one product term of the PAD
inputs. See Figure 5.

CSADOUT1

This internal chip-select, when Port A is configured as a low-order
address/data bus in track mode (CPAF2 = 1), controls the output direction
of Port A. CSADOUT1 is gated externally to the PAD by the ALE signal.
When CSADOUT1 and the ALE signal are active, the address presented
on ADO/A0-AD7/A7 flows out of Port A. This chip-select can be placed on
any boundary that is a function of one product term of the PAD inputs.
See Figure 5.

CSADOUT2

This internal chip-select, when Port A is configured as a low-order
address/data bus in the track mode (CPAF2 = 1), controls the output
direction of Port A. CSADOUT2 must inciude the write-cycle control
signals as part of its product term. When CSADOUT2 is active, the data
presented on ADO/AO-AD7/A7 flows out of Port A. This chip-select can
be placed on any boundary that is a function of one product term of the
PAD inputs. See Figure 5.

PAD B Outputs

These chip-select outputs can be routed through Port B. Each of them is

CS0-CS3 a function of up to four product terms of the PAD inputs.

CS4-C57 These chip-select outputs can be routed through Port B. Each of them is
a function of up to two product terms of the PAD inputs.

ES8-CS10 These chip-select outputs can be routed through Port C. See Figure 3,

Note 4. Each of them is a function of one product term of the PAD inputs.
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L‘onfiguratinn The configuration bits shown in Table 4 are programming phase. In operational mode,
Bits non-volatile cells that iet the user set the they are not accessible. To simplify imple-
device, I/O, and control functions to the menting a specific mode, use the WSI's
proper operational mode. Table 5 lists all PSD311 MAPLE software to set the bits.
configuration bits. The configuration bits
are programmed and verified during the
lr,g."’,g’ ha Use This Bit | To
Non-Volatile CADDRDAT | Set the address/data buses to multiplexed or non-multiplexed mode.
Configuration cRRwWR | Setthe RD/E and WR/Vpp or R/W pins to RD and WR pulse, or to E
Bits 9 strobe and R/W status.
CA19/CSI | Set A19/CSl to CSI (power-down) or A19 input.
CALE Set the ALE polarity.
CPAF2 Set Port A either to track the low-order byte of the address/data
multiplexed bus or to select the I/0O or address option. (Note 6)
CSECURITY | Set the security on or off.
CRESET Set the RESET polarity.
COMB/SEP Set PS_EN and RD for combined or separate address spaces
(see Figures 8 and 9).
Configure each pin of Port A in multiplexed mode to be an I/O or
CPAF1
address output.
CPACOD Configure each pin of Port A as an open drain or active CMQS
pull-up output.
CPBF Configure each pin of Port B as an I/O or a chip-select output.
CPBCOD Configure each pin of Port B as an open drain or active CMOS
pull-up output.
CPCF Configure each pin of Port C as an address input or a chip-select output.
CADDHLT Configure pins A16—A19 to go through a latch or to have their
latch transparent.
CATD Configure Pins A16—-A19 as PAD logic inputs or higher-order address
inputs

NOTE: 6. For functional and value descriptions, refer to Table 5.
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Table 5.
PSD311
Configuration

Bits”:8
(45 total bits)

Configuration
Bits

No.
of Bits

Function

CADDRDAT

Address/data multiplexed or non-multiplexed (separate buses)
CADDRDAT = 0, non-multiplexed address/data bus
CADDRDAT = 1, multiplexed address/data bus

CRRWR

CRRWR = 0, RD and WR active low strobes
CRRWR = 1, R/W status and E active high pulse

CA19/CSI

A19 or CSI
CA19/CSI = 0, enable power-down mode
CA19/CSI = 1, A19 input to PAD

CALE

Active high or active low
CALE = 0, active high
CALE =1, active low

CRESET

Active high or active low
CRESET = 0, active low reset signal
CRESET = 1, active high reset signal

COMB/SEP

Combined or separate memory space for EPROM and SRAM
COMB/SEP = 0, combined
COMB/SEP = 1, separate

CPAF1

Port A 1/0s or AO-A7
CPAF1 =0, Port A pin = I/O
CPAF1 =1, Port Apin=Ai (0<i>7)

CPAF2

Port A ADO-AD7 (address/data multiplexed bus)
CPAF2 = 0, address or /O on Port A (according to CPAF1)
CPAF2 = 1, address/data multiplexed on Port A {track mode)

CPBF

Port B l/0s or CS0-CS7
CPBF =0, Port BPin=CSi(0<i<7)
CPBF =1, Port BPin = 1/O

CPCF

Port C A16-A18 or CS8-CS10
CPCF =0, Port C Pin = Ai (16 <i< 18)
CPCF =1, Port C Pin= CSi (8 <i<10)

CPACOD

Port A CMOS or open-drain outputs
CPACOD = 0, CMOS output
CPACQD = 1, open-drain output

CPBCOD

Port B CMOS or open-drain outputs
CPBCOD = 0, CMOS output
CPBCOD = 1, open-drain output

CADDHLT

A16—A19 latched or latch transparent
CADDHLT = 0, address latch transparent
CADDHLT = 1, address latched (ALE dependent)

CATD

A16—A19 used as address or logic inputs
CATD = 0, logic inputs
CATD = 1, address inputs

CSECURITY

Security on or off
CSECURITY = 0, no security
CSECURITY = 1, secured part (cannot be copied)

NOTES: 7. WSI's MAPLE software will guide the user to the proper configuration choice.
8. In an unprogrammed or erased part, all configuration bits are 0.
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Port Functions The PSD311 has three I/0 ports (Ports A, applications. The following is a description
B, and C) that are configurable at the bit of each port. Figure 4 shows the pin
level. This permits great flexibility and a structure of Port A.
high degree of customization for specific
Figure 4.
Port A Pin | eAD PN
Structure N
E READ DATA ~
A cmosion'®
L ~ R
A WRITE DATA ok outT | PORT A PIN
D DFF o NS
R i t
ENABLE
b ALE s | ADDR | mux
A LATCH
T D
A R
|
B ADVDI
u
s READ DIR A A
A
D
(/) ° DIR
A WRITE DIR FF CONTROL
D ——¢cK
7 R
RESET
NOTE: 9. CMOS/OD determines whether the output is open drain or CMOS.
Port Functions Port A in Multiplexed Individual pins can be configured as CMOS
(Cont.) Address/Data Mode or open drain outputs. Open drain pins
The default configuration of Port Ais /0. In  require external pull-up resistors. For
this mode, every pin can be set as an input addressing information, refer to Table 6.
or output by writing into the respective pin's . )
direction flip flop (DIR FF, in Figure 4). As Alternatively, each bit of Port A can be
an output, the pin level can be controlied by~ configured as a low-order latched address
writing into the respective pin’s data flip flop ~ bus bit. The address is provided by the port
(DFF, in Figure 4). When DIR FF = 1, the address latch, which latches the address on
pin is configured as an output. When DIR the trailing edge of ALE. PAQ-PA7 can
FF = 0, the pin is configured as an input. become A0-A7, respectively. This feature
The controller can read the DIR FF bits by of the PSD311 lets the user generate low-
accessing the READ DIR register; it can order address bits to access external
read the DFF bits by accessing the READ peripherals or memory that require several
DATA register. Port A pin levels can be low-order address lines.
read by accessing the READ PIN register.
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Figure 5.
Port A Track oo |INTERNAL
Mode DECODER | READ
’ L/
}
WR or RAW
L -
RD/E CSADIN
- ADO-AD7 o PAQ-PA7
INTERNAL
ALE or AS ALE
A—l:‘ o —m
- CSADOUT1
A8-A15 LATCH|A11-A15 PAD
csapoutz (10
A16-A19
NOTE: 10. The expression for CSADOUT2 must include the following write operation cycle signals:
For CRRWR = 0, CSADOUT2 must include WR = 0. _
For CRRWR = 1, CSADOUT2 must include E = 1 and R/W = 0.
Port Functions Another mode of Port A (CPAF2 = 1) sets flows out through Port A. (Carefully check
(co"t.) the entire port to track the inputs the generation of CSADOUT1, and ensure

ADO/A0-AD7/A7, depending on specific
address ranges defined by the PAD’s
CSADIN, CSADOUT1, and CSADOUT2
signals. This feature lets the user interface
the microcontroller to shared external
resources without requiring external buffers
and decoders. In this mode, the port is
effectively a bi-directional buffer. The
direction is controlied by using the input
signals ALE, RD/E, WR/Vpp or R/W, and
the internal PAD outputs CSADOUTT,
CSADOUT2 and CSADIN (see Figure 5).
When CSADOUT1 and ALE are true, the
address on the input ADO/A7—AD7/A7 pins

that it is stable during the ALE pulse; see
Figure 17). When CSADOUT2 is active, a
write operation is performed (see note to
Figure 5). The data on the input
ADO/A7-AD7/A7 pins flows out through
Port A. When CSADIN and a read opera-
tion is performed (depending on the mode
of the RD/E and WR/Vpp or R/W pins), the
data on Port A flows out through the
ADO/A7-AD7/A7 pins. In this operational
mode, Port A is tri-stated when none of the
above-mentioned three conditions exist.
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Port Functions
(Cont.)

Port A in Non-Multiplexed
Address/Data Mode

In this mode, Port A becomes the low order
data bus byte of the chip. When reading an
internal PSD311 location, data is presented
on Port A pins. When writing to an internal
PSD311 location, data present on Port A
pins is written to that location.

PortB

The default configuration of Port B is I/0. In
this mode, every pin can be set as an input
or output by writing into the respective pin’s
direction flip flop (DIR FF, in Figure 6). As
an output, the pin level can be controlled by
writing into the respective pin’s data flip flop
(DFF, in Figure 6). When DIR FF = 1, the
pin is configured as an output. When DIR
FF =0, the pinis configured as an input.
The controiler can read the DIR FF bits by
accessing the READ DIR register; it can
read the DFF bits by accessing the READ
DATA register. Port B pin levels can be
read by accessing the READ PIN register.
Individual pins can be configured as CMOS
Or open drain outputs. Open drain pins
require external pull-up resistors. For
addressing information, refer to Table 6

Alternatively, each bit of Port B can be
configured to provide a chip-select output
signal from PAD B. PBO-PB7 can provide
CS0-CS7, respectively. Each of the signals
CS0-CS3 is comprised of four product
terms.Thus, up to four ANDed expressions
can be ORed while deriving any of these
signals. Each of the signals CS4-CS7 is
comprised of two product terms. Thus, up
to two ANDed expressions can be ORed
while deriving any of these signals.

Accessing the I/0 Port Registers

Table 6 shows the offset values with the
respect to the base address defined by the
CSIOPORT. They let the user access the
corresponding registers.

A16-A19
As Inputs
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It one or more of the pins PCO, PC1, PG2
and CSI/A19 are configured as inputs, the
configuration bits CADDHLT and CATD
define their functionality inside the part.
CADDHLT determines if these inputs are to
be latched by the trailing edge of the ALE
or AS signal (CADDHLT = 1), or enabled
into the PSD311 at all times (CADDHLT =
0), transparent mode). CATD determines

Port C in All Modes

Each pin of Port C (shown in Figure 7) can
be configured as an input to PAD A and
PAD B or output from PAD B. As inputs,
the pins are named A16-A18. Although the
pins are given names of the high-order
address bus, they can be used for any
other address lines or logic inputs to PAD A
and PAD B. For example, A8-A10 can also
be connected to those pins, improving the
boundaries of CS0-CS7 resolution to 256
bytes. As inputs, they can be individually
configured to be logic or address inputs. A
logic input uses the PAD only for Boolean
equations that are implemented in any or
all of the CS0-CST0 PAD B outputs. Port C
addresses can be programmed to latch the
inputs by the trailing edge ALE or to be
transparent.

Alternatively, PCO—PC2 can become
CS8-CS70 outputs, respectively, providing
the user with more external chip-select
PAD outputs. Each of the signals
CS8-CST0 is comprised of one product
term.

ALE/AS and ADO/AD-AD7/A7 in
Non-Multiplexed Modes

In non-multiplexed modes, AO—A15 are
address inputs only and can become
transparent (CLOT = 0) or ALE dependent
(CLOT = 1). In transparent mode, the
ALE/AS pin can be used as an additional
logic input to the PADs. The non-multi-
plexed ALE dependent mode is useful in
applications for which the host processor
has a multiplex address/data bus and
ADO/A0-AD7/A7 are not multiplexed with
A0-A7 but rather are multiplexed with other
address lines. In these applications, Port A
serves as a data bus and each of its pins
can be directly connected to the corre-
sponding host's multipiexed pin, where that
data bit is expected. See Table 7.

whether these lines are high-order address
lines, that take part in the derivation of
memory and I/O select signals inside the
chip (CATD = 1), or logic input lines that
have no impact on memory or I/0O
selections (CATD = 0). Logic input lines
typically participate in the Boolean
expressions implemented in the PAD.
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Figure 6.
. Figure 6 shows the structure of Port B.
Port B Pin g W
Structure READ PN
I I
N N
T T READ DATA ~
E E a1
R R CMOS/OD
N B ~
A A WRITE DATA
L L ——CK ouT PORT B PIN
5 DFF o
[ D
S A i 11‘ ENABLE
0 R [P
U A DI MUX
T .
B
u _
s Csi
READ DIR 3 r
c
S
0 ~J
: 5
. DIR CONTROL
; WRITEDIR [, e
R
]
NOTE: 11. CMOS/OD determines whether the output is open drain or CMOS.
Table 6. Byte Si. ;
- . e Size Access of the I/0 Port Registers
Register Name 4
2/3 d”’_:g o g Offset from the CSIOPORT
Pin Register of Port A + 2 (accessible during read operation only)
Direction Register of Port A +4
Data Register of Port A +6
Pin Register of Port B + 3 (accessible during read operation only)
Direction Register of Port B +5
Data Register of Port B +7
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Figure 7.
Port C Structure j ¢ (NOTE 12)
CADDHLT
A16 INPUTLINE) | AbpRess | A16 N 10 PAD CONFIGURATION
PCO LATCH — BIT: LATCH OR
- e
| .CS8(QUTPUT LINE) FROM PAD
LOCAL
CONF.
BIT 0
ALE
A17 INPUTLINE) _| AppRESS| A17 IN
eor s | TRYES TO PAD
«CS9 (QUTPUT LINE) FROM PAD
LOCAL
CONF.
BIT 1
A18 (INPUT LINE) [ A pnpress| At N
pCo LATCH > TOPAD
<.CS10 (OUTPUT LINE) FROM PAD
LOCAL
CONF
BIT 2
NOTE: 12. The CADDHLT configuration bit determines if A18-A16 are transparent via the latch, or if
they must be latched by the trailing edge of the ALE strobe.
Table 7. Signal | Configuration Configuration Signal Latch
Signal Latch Name Bits Mode Status
gtaetl‘"astl’l’: All ADQ/A0- | CADDRDAT =0 | non-muitiplexed mode Transparent
Ivgrdes g AD7/A7 | CADDRDAT = 1 multiplexed modes ALE Dependent
PSEN CDATA =0 8-bit data, PSEN is active Transparent
A19 and CADDHLT =0 A16-A19 can become logic inputs Transparent
PC2-PCO | CADDHLT =1 | A16-ATS can become muttiplexed | =7 =0
address lines
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EPROM

The PSD311 has 256K bits of EPROM
and is organized as 32K x 8. The EPROM
has 8 banks of memory. Each bank can
be placed in any address location by
programming the PAD. Bank0—-Bank7 can

be selected by PAD outputs ES0-ES7,
respectively. The EPROM banks are orga-
nized as 4K x 8.

SRAM

The PSD311 has 16K bits of SRAM and is
organized as 2K x 8. The SRAM is selected
by the RS0 output of the PAD.

Control Signals

The PSD311 control signals are WR/Vpp or
R/W, RD/E, ALE, PSEN, Reset, and
A19/CSI. Each of these signals can be
configured to meet the output control signal
requirements of various microcontrollers.

WR/Vpp or R/W

In operational mode, this signal can be
configured as WR or R/W. As WR, all write
operations to the PSD311 are activated by
an active low signal on this pin. As R/W,
the pin works with the E strobe of the
RD/E pin. When R/W is high, an active high
signal on the RD/E pin performs a read
operation. When R/W is low, an active high
signal on the RD/E pin performs a write
operation.

RD/E

In operational mode, this signal can be
configured as RD, or E. As RD, all read
operations to the PSD311 are

activated by an active low signal on this
pin. As E, the pin works with the R/W
strobe of the WR/Vpp or RAW pin. When
R/W is high, an active high signal on the
RD/E pin performs a read operation. When
R/W is low, an active high signal on the
RD/E pin performs a write operation.

ALE or AS

ALE polarity is programmable. When
programmed to be active high, a high on
the pin causes the input address latches,
Port A address latches, Port C, and A19
address latches to be transparent. The
falling edge of ALE locks the information
into the latches. When ALE is programmed
to be active low, a low on the pin causes
the input address latches, Port A address
latches, Port C, and A19 address latches to
be transparent. The rising edge of ALE
locks the appropriate information into the
latches.

PSEN

The PSEN function enables the user to
work with two address spaces:

program memory and data memory (if
COMB/SEP = 1). In this mode, an active
low signal on the PSEN pin causes the
EPROM to be read. The SRAM and /O
ports read operation are done by RD low
(CRRWR = 0), or by E and R/W high
(CRRWR =1).
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Control Signals Whenever a member of the 8031 family case mentioned above), the PSEN pin
(ca"t_) (or any other similar microcontroller) is must be tied high to V¢, and the EPROM,
used, the PSD311’s PSEN pin must be SRAM, and I/O ports are read by RD low
connected to the PSEN pin of the (CRRWR = 0), or by E and R/W high
microcontroller. (CRRWR = 1). See Figures 8 and 9.
If COMB/SEP = 0, the address spaces of
the program and the data are combined. In
this configuration (except for the 8031-type
Figure 8.
Combined ADDRESS »(cs
Address Space PAD
SRAM
} oF
INTERNAL A
RD
y
PSEN o8
EPROM
 g[o
Yy Vv
cs OE
/0 PORTS
Figure 9.
8031-Type /O PORTS
Separate Code e
and Data INTERNAL O; i
Address Spaces ib ; V
OE
ADRESS 1t [
PAD
SRAM
> Cs
— EPROM
PSEN —_
> OE
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Control Signals  RESET A19/CSI
(Cont.) This is an asynchronous input pin that When configured as CSI, a high on this pin
clears and initializes the PSD311. Reset deselects, and powers down, the chip. A
polarity is programmable (active low or low on this pin puts the chip in normal
active high). Whenever the PSD311 reset operational mode. For PSD311 states
input is driven active for at least 100 ns, the during the power-down mode, see Tables
chip is reset. During boot-up (V¢ applied), 10 and 11, and Figure 10.
the device is automatically reset internally
(internal automatic reset is over by the time In A19 mode, the pin is an additional input
Vce operating range has been achieved to the PAD. It can be used as an address
during boot-up). Tables 8 and 9 indicate the line (CADDHLT = 1) or as a general-
state of the part during and after reset. purpose logic input (CADDHLT = 0). A19
can be configured as ALE dependent or as
transparent input (see Table 7). In this
mode, the chip is always enabled.
;?h"" Igé Signal Configuration Mode Condition
ignal States ADO/AO-AD7/A7 Al Input
During and After
Reset A8-A15 All Input
lfe} Input
PF’,*On‘iA” Tracking ADO/AO—AD7 Input
(Po Address outputs AO—-A7 Low
1w Input
(F’Pi?t‘g;y C57-CS0 CMOS outputs High
CS7—-CS0 open drain outputs Tri-stated
PC0O-PC2 Address inputs A16-A18 Input
(Port C) CS8-CS10 CMOS outputs High
Table 9. Component Signals Contents
Internal States CS0-CS10 All = 1 (Note 13)
During and After -
Reset PAD CSADIN, CSADOUTH,
CSADOUT2, CSIOPORT, All = 0 (Note 13)
RS0, ES0-ES7
Data register A n/a 0
Direction register A n/a 0
Data register B n/a 0
Direction register B n/a 0

NOTE: 13. All PAD outputs are in a non-active state.
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Table 10. Signal Signal Configuration Mode Condition
States During ADO/AO—AD7/A7 Al Input
Power-Down
Mode AB-A15 All Input
110 Unchanged
PAO-PA7 Tracking ADO/AO-AD7/A7 Input
Address outputs AO-A7 All 1's
m Unchanged
PBO-PB7 CS0-CS7 CMOS outputs All 1’s
CS0-CS7 open drain outputs Tri-stated
Address inputs A18-A16 Input
PCO-PC2 CSB-CST0 CMOS outputs All s
Table 11. Component Signals Contents
Z’te,rna;,smtes CS0-CS10 All 1's (deselected)
Du’l;lltlllg ower PAD CSADIN, CSADOUTT,
0 CSADOUTZ, CSIOPORT, All 0’s (deselected)
RS0, ESO-ES7
Data register A n/a
Direction register A n/a All
Data register B n/a unchanged
Direction register B n/a
Figure 10.
A19/CSI Cell wore v
Structure CADDHLT
CONFIGURATION
BIT: LATCH OR
TRANSPARENT
CONTROL
ALE
vy
—l—_. : ADDRESS|_____  A19
— = A LATCH TO PAD
At9/CSI —=
e CSI (POWER-UP SIGNAL) > TO PAD, EPROM, SRAM,
_T_ : PORTS, LATCHES, ETC.
CR19/CSI
CONF.
BIT

NOTE: 14. The CADDHLT configuration bit determines if A19—~A16 are transparent via the latch, or
if they must be latched by the trailing edge of the ALE strobe.
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System
Applications

In Figure 11, the PSD311 is configured to
interface with Intel's 80C31, which is a 16-
bit address/8-bit data bus microcontroller.
Its data bus is multiplexed with the low-
order address byte. The 80C31 uses
signals RD to read from data memory and

PSEN to read from code memory. It uses
WR to write into the data memory. It also
uses active high reset and ALE signals.
The rest of the configuration bits

as well as the unconnected signals (not
shown) are application specific and, thus,
user dependent.

Figure 11.
PSD311

" VCC O
Interface With H
, ) 0.4pF =
Intel’s 80631 Microcontroller ad il
P00 |32 gi ADO/AO PAO gg
_J_——ﬁ—— EANP P0.1 3;3 2 ADvAT PAT [5
= . P02 36 22 AD2/A2 PA2 |z
= It Po3 |2 =2 AD3/A3 PA3 [—=
= P0.4 2L ADaiAs PAY |z
, PO.5 2‘3‘ 5 ADS/AS PA5 [—=
[HE N Pos |23 ADB/AG PAG [—
P0.7 D01 Ap7/A7 PA7
9 | RESET P2.0 2 g; ADB/A8 PBO 18
P21 = 2= ADg/A9 PBI |
» po2 |22 22| AD10/AT0 PB2 [z
—=g 1o P23 = 2 ADTT/ATT PB3 [—
—38d INTt P24 |2 2] ap12ar PBA |—
14 T P25 |20 AD13/A13 PBS [
5 1 Pas (2 gg AD14/A14 PB6 |—
pP2.7 AD15/A15 PB7
Ll prio —
21 P11 AD (1L 2] RD PCo |52
3 {pi2 WR |18 2] WRNVee PC1
4 lpia FSEN :)H BRE/PSEN "
2 Pia AE ALE PC2 o=
=~ P15 O —- RESET A19/CSI
P16 RXD |9 GND
8 lp17
PSD311 |j:|34 12
80C31
The configuration bits for Figure 11 are:
CRESET 1 COMB/SEP 0 or 1 (both valid)
CALE 0 CRRWR 0
CDATA 0 CEDS 0
CADDRDAT 1
All other configuration bits may vary according to the application requirements.
Security Mode Security Mode in the PSD311 locks the the MAPLE or Programming software. In

contents of the PAD A, PAD B and all the

configuration bits. The EPROM SRAM, and
1/O contents can be accessed only through
the PAD. The Security Mode can be set by

window packages, the mode is erasable
through UV full part erasure. In the security
mode, the PSD311 contents cannot be
copied on a programmer.
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System In Figure 12, the PSD311 is configured to write strobes. It uses the term AS (address
Applications interface with Motorola’s 68HC11, which is strobe) for the address latch pulse. RESET
a 16-bit address/8-bit data bus microcon- is an active low signal. The rest of the
troller. Its data bus is multiplexed with the configuration bits as well as the uncon-
low-order address byte. The 68HC11 uses nected signals (not shown) are application
E and R/W signals to derive the read and specific and, thus, user dependent.
Figure 12.
PSD311
Interface With Voo —
Motorola’s , | 01pF =
68HC11 Microcontroller
9 23 21
20 PCo o o ADO/AQ PAG =
= PO PCY = 5 ADI/A PA1 H5
73 PC2 I3 5] AD2A2Z PA2 I8
- Pp2 PC3 3 == AD3/A3 PA3 ==
= PDs PC4 = 5 AD4/A4 PA4 =
~ PD4 PCS | 5 ADS/AS PA5 |—=
PD5 PC6 |z | ADe/As PA6
PC7 AD7/A7 PA7
43 | peo
s oo |2 Simens ol
= PE2 PBI |5 =1 AD9/A9 PB1 5
— PE3 PB2 |z =1 AD10AT0 PB2 [
= P& PB3 [ e PB3 [
&1 PES PB4 (= =1 AD1Z7A12 PB4 —=
=1 PE6 PB5 == 5 AD13/A13 PB5 —
PE7 PBS | — AD14/A14 PBS —
PB7 AD15/A15 PB7 b——
34 | pao
3B pa s 2|, pco L2
S PA2 pct 2
31| pas R b8 2| Ve
=5 A RESET | RESET A19/CSI
= PA6 18 BHE/PSEN
PA7 X@_ o !
RG p——
v,
Zf VRH MODB —2 «©
VRL | S
MODA GND
XTAL EXTAL
34 |12
L-I |J PSD311 I:E
68HC11 0

The configuration bits for Figure 12 are: COMB/SEP 0
CRESET 0 CRRWR 1
CALE 0 CEDS 0
CDATA 0
CADDRDAT 1

All other configuration bits may vary according to the application requirements.
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Absolute Symbol Parameter Condition Min | Max | Unit
#aat}l{ll:ggg Tsta Storage Temperature -65 + 150 °C
Voltage on any Pin With Respect to GND -0.6 +7 \
Ver gﬁ;ﬂgg‘ée With Respectto GND | —06 | +14 | Vv
Vee Supply Voltage With Respect to GND -0.6 +7 \
ESD Protection >2000 \

NOTE: 15. Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. This is a stress rating only and functional operation of the device
at theses or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to Absolute Maximum Rating conditions for
extended periods of time may affect device reliability.

Operating Tolerance
Range Temperature '/
Range 9 P ee 12 15 -20
Commercial 0° Cto +70°C +5V + 5% +10% +10%
Industrial —40°C to +80°C +5V +10% +10%
Military —-55°C to +125°C +5V +10% | +10%
g;’ :"f::i’;"znded Symbol Parameter Conditions Min | Typ | Max | Unit
P \ Supply Voltage -12 Version 475 5 5251 V
Conditions £ peY Y2229 :
Vee Supply Voltage -15/-20 Versions 4.5 5 5.5 \
Viy High-level Input Voltage | Ve =45V t055V 2 \
Vi Low-level Input Voitage Vec=45Vto55V 0 0.8 \
pe .. Symbol Parameter Conditions Min| Typ | Max| Unit
Characteristics | -
oL=20u8 0.01| 0.1
VoL Output Low Voltage e v
lop =8 mA 0.15 0.45
Vegc=4.5V : :
lon = -20 pA 44 | 449
v . Veg =45V
OH Output High Voltage vV
lon = -2 mA 24| 39
Voo =45V : :
lsg1 V¢e Standby Current Comm’ 50 | 100 A
(CMOS) (Notes 16 and 18) | Ind/Mil 75 150 | *
| Vg Standby Current Comm’| 1.5 3 A
SB2 (TTL) (Notes 17 and 18) Ind/Mil 2 | 32
Active C { (CMOS Comm'l (Note 20) 16 35
ctive Current ( ) Comm'l (Note 21) 28 | 50 | mA
loc (SRAM Not Selected) -
Notes 16 and 19 Ind/Mil (Notes 20} 16 | 45
(Notes 16 and 1) Ind/Mil (Notes 271) 28 | 60
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2-68

be o Symbol Parameter Conditions Min | Typ | Max| Unit
%’:’; tat):ter istics tve Comant (GMOS Comm’l (Note 20) 47 | 80
. | s(:;;\em ;Ir ek sf ol d) Comm'l (Note 21) 59| 05|
cc2 (N t 16°C ) f;ec ed) Ind/Mil (Note 20) a7 100 ™
(Notes 16 and 19) Ind/Mil (Note 21) 59 | 115
Active Current (TTL) Comm'l (Note 20) 36 | 65
lcea (SRAM Not Selected) Comm'l (Note 21) 58 | 80 mA
(Notes 17 and 19) Ind/Mil (Note 20) 36 | 80
ind/Mil (Note 21) 58 | 95
Active Current (TTL) Comm'l (Note 20) 67 | 105
leca (SRAM Block Selected) Comm'l (Note 21) 79 | 120 mA
(Notes 17 and 19) Ind/Mil (Note 20). 67 | 130
Ind/Mil (Note 21) 79 | 145
L Input Leakage Current Vin=5.5V or GND -1 |+01] 1 uA
o Output Leakage Current VouT = 5.5V or GND -10| +51| 10
NOTE: 16. CMOS inputs: GND £ 0.3 V or Vg + 0.3V.
17. TTL inputs: ViL<08V, V220V
18. CSI/A19 is high and the part is in a power-down configuration mode.
19. AC power component is 3.0 mA/MHz (power = AC + DC).
20. Ten (10) PAD product terms active. (Add 380 pA per product term, typical, or 480 pA
per product term maximum.)
21. Forty-one (41) PAD product terms active.
AC
-12 -15 -20 .
Characteristics | Symbol Parameter - - . Unit
. Min | Max | Min | Max | Min | Max
(See Timing : a 4
Diagrams) T ALE or AS Pulse Width 30 40 50
T2 Address Set-up Time 5 10 15
T3 Address Hold Time 13 15 25
ALE or AS Trailing Edge
T4 to Leading Edge of Read 12 15 20
T5 ALE Valid to Data Valid 140 170 220
Address Valid to
76 | Data valid 120 200
T7 | CSI Active to Data Valid 150 200
Leading Edge of Read to
8 | pata valid 38 60
T9 | Read Data Hold Time 0 0 0 ns
Trailing Edge of Read to
710 | pata High-Z 35 45
Trailing Edge of ALE
T11 or AS to Leading 12 15 20
Edge of Write
RD, E, PSEN
T12 | pyise Width 45 60 75
T12A | WR Pulse Width 25 35 45
Trailing Edge of Write or
T13 Read to Leading Edge 20 30 40
of ALE or AS
Address Valid to Trailing
T14 Edge of Write 120 150 200
FEESE
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AC
e =12 -15 -20 5
Characteristics  |Symbol Parameter _ _ - Unit
(Cont.) Min | Max | Min | Max | Min | Max
CSI Active to Trailing
T15 Edge of Write 130 160 210
T16 Write Data Set-up Time 20 30 40
T17 Write Data Hold Time 5 10 15
T18 Port Input Set-up Time 30 35 45
T19 Port Input Hold Time 0 0 0
Trailing Edge of Write
T20 to Port Output Valid 40 50 60
ADi or Control to
T21 CSO! Valid 6 35 6 35 5 45
ADi or Control to
T22 €S0 Invalid 5 35 4 35 4 45
Track Mode Address
T23 Propagation Delay: 22 22 28
CSADOUT1 Already True
Track Mode Address
Propagation Delay:
T23A | GSADOUT1 Becomes 33 40 50
True During ALE or AS
To4 Traclf Mode Address 15 15 o7
Holding Time ns
Track Mode Read
25 Propagation Delay 29 29 35
Tog | 1Tack Mode Read 11| 20 | 10 | 29| 10| 35
Hold Time
To7 Track Mode W_rite Cycle 20 20 30
Data Propagation Delay
Track Mode Write Cycle
T28 Write to Data Propagation 8 30 7 40 7 55
Delay
Hold Time of Port A Valid
T29 During Write CSOi 2 4 4
Trailing Edge
T30 CSI Active to CSOi Active 9 45 9 45 8 60
T34 CSl Inactive to CSOI 9 45 9 45 8 60
Inactive
Direct PAD Input as
T32 Hold Time 10 12 15
R/W Active to E or
T33 DS Start 20 30 40
T34 E or End to RW 20 30 40
T35 AS Inactive to E High 15 20 25

NOTES: 22. ADi = any address line. o
23. CSO0i = any of the chip-select output signals coming through Port B (CS0-CS7) or
through Port C (CS8-CS10).
24. Direct PAD input = any of the following direct PAD input lines: CS/A19 as transparent
A19, RD/E, WR or R/W, transparent PCO-PC2, ALE (or AS).
25. Control signals RD/E or WR or RIW.
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Figure 13.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =0
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=
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See referenced notes on page 2-75.
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Figure 14.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR = 1
< READCYCLE >l WRITECYCLE >
as CSI = 7 — I -~ T —
I 2 32
. (26) ] - —a] |
PADD,:SS: E@( STABLE INPUT 0( STABLE INPUT XXZ
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See referenced notes on page 2-75.
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Figure 15.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data

Bus,

CRRWR =0

Direct 28
PAD Input
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Multiplexed (27
Inputs
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See referenced notes on page 2-75.
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Figure 16
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data
Bus, CRRWR = 1
Q READ CYCLE e WRITE CYCLE S
GSiALS A\ X0
as CS! 7 Ny 15 -
je <
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See referenced notes on page 2-75.

Wy
U
iy
|
"

§
N

2-73




PSD311

Figure 17. ” .
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See referenced notes on page 2-75.
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Figure 19.
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Notes for

Timing

Diagrams
28.
29.
30.
31.
32.

33.

. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent A19,RD/E,

WR or R/W, transparent PCO—PC2, ALE in non-multiplexed modes.

. Multiplexed inputs: any of the following inputs that are latched by the ALE (or AS):

AQ/ADO-A7/AD7, CSI/A19 as ALE dependent A19, ALE dependent PCO-PC2.

CSOi = any of the chip-select output signais coming through Port B (CS0-CS7) or through

Port C (C58-CS10).

CSADOUT1, which internally enables the address transfer to Port A, should be derived only from
direct PAD input signals, otherwise the address propagation delay is slowed down.

CSADIN and CSADOUT2, which internally enable the data-in or data-out transfers, respectively,
can be derived from any combination of direct PAD inputs and multipiexed PAD inputs.

The write operation signals are included in the CSOi expression.

Multiplexed PAD inputs: any of the following PAD inputs that are latched by the ALE

(or AS) in the multiplexed modes: A11-A15, CSI/A19 as ALE dependent A19, ALE dependent
PCO-PC2.

CSOi product terms can include any of the PAD input signals shown in Figure 3, except for
reset and CSI.
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Table 12 T4=25°C, f=1MHz
Pin ) Symbol Parameter Conditions | Typical®® | Max| Units
Capacitance3 , , ,
Cin Capacitance (for input pins only) Vin=0V 4 6 pF
Cour Capacitance (for input/output pins) Vour=0V 8 i2 | pF
Cypp | Capacitance (for WRNpp or R°W/Vpp) | Vpp =0V 18 25 | pF
NOTES: 34. This parameter is only sampled and is not 100% tested.
35. Typical values are for T, = 25°C and nominal supply voltages.
Figure 20.
AC Testing
Input/Output
Waveform 3.0V
X TEST POINT ——X 15V
oV
Figure 21.
AC Testing 2,01V
Load Circuit
195Q
DEVICE
UNDER
TEST C_=30pF
(INCLUDING
—— SCOPE AND JIG
= CAPACITANCE)
Erasure and To clear all locations of their programmed these sources should be avoided. If used in
Programming contents, expose the device to ultra-violet such an environment, the package

light source. A dosage of 15 W second/cm?
is required. This dosage can be obtained
with exposure to a wavelength of 2537 A
and intensity of 12000 uW/cm? for 15 to 20
minutes. The device should be about 1

inch from the source, and all filters should
be removed from the UV light source prior
to erasure.

The PSD311 and similar devices will erase
with light sources having wavelengths
shorter than 4000 A. Although the erasure
times will be much longer than with UV
sources at 2537 A, exposure to fluorescent
light and sunlight eventually erases the
device. For maximum system reliability,

windows should be covered by an opaque
substance.

Upon delivery from WSI, or after each
erasure, the PSD311 device has all bits in
the PAD and EPROM in the “1” or high
state. The configuration bits are in the “0”
or low state. The code, configuration, and
PAD MAP data are loaded through the
procedure of programming

Information for programming the device is
available directly from WSI. Please contact
your local sales representative.
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Pin 44-Pin :
i 44-Pin | 52-Pin
Assignments Name PLDCC/ | “pppn POFP
ELDCC Package
Package ge | Package
PSEN 1 As 46
W/Vpp or RW 2 Ay 47
RESET 3 By 48
PB7 4 Az 49
PB6 5 Bs 50
PB5 6 As 51
PB4 7 By 2
PB3 8 B4 3
PB2 9 Co 4
PB1 10 Cy 5
PBO 11 Dy 6
GND 12 D+ 7
ALE or AS 13 Eq 8
PA7 14 Es 9
PAG 15 Fy 10
PA5 16 Fo 11
PA4 17 Gy 12
PA3 18 Gy 15
PA2 19 Ho 16
PA1 20 Gg 17
PAO 21 Hg 18
RD/E 22 Gy 19
ADO/AQ 23 Hy 20
AD1/A1 24 Hs 21
AD2/A2 25 Gs 22
AD3/A3 26 Hg 23
AD4/A4 27 Gg 24
AD5/A5 28 H 25
AD6/A6 29 G7 28
AD7/A7 30 Gg 29
A8 31 F7 30
A9 32 Fg 31
A10 33 E; 32
GND 34 Eg 33
A11 35 Dg 34
A12 36 Dy 35
A13 37 Cg 36
Al4 38 Cy 37
A15 39 Bg 38
PCO 40 B 41
PC1 41 A7 42
PC2 42 Bs 43
A19/CSI 43 Ag 44
Veo 44 Bs 45

NOTE: 36. Pins 1, 13, 14, 26, 27, 39, 40, and 52 are No Connect.
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Package iz
Information b
= o& |La>
0 o0~ %Iu> Z 'E 3 § 8 15) 8
. mnooWw|Cln Paidadi
Fgwe22 EEEEEicics
44 Pin Ceramic RERESRERRERRERNRNRREY
Leaded Chip Pos 7 f Ao
Carrier (CLDCC) PB3 8 e
with Window Bz 9 .
(Package Type f,ﬁ; A:1
L) GND GND
ALE or AS A10
PA7 A9
PA6 A8
PA5 AD7/A7
PA4 AD6/A6
e S ENRIBSERR
R ERFEEEE TR
c 258834
(TOP VIEW) {224
L
Figure 23.
Drawing J2 — =
44-Pin Plastic T
Leaded Chip - s [
Carrier (PLDCC) sesiElf 2828
{’i)’ackageType b e ma-32958Q
Al5
Al14
A13
A12
PBO A1
GND GND
ALE or AS A10
PA7 A9
PAG As
PA5 AD7/A7
PA4 ADG6/A6
e22ENRS RSN R
MmO N - O W O =~ o 0 < 10
ssafdofissss
(TOP VIEW) 23328 *R
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Figure 24.
Drawing Q2 — %
52-Pin PQFP & _
(Package Type Q) oo B2 |§ N e
cEEoUElp 82998 ¢
QOO
/ N
O
NC 1 [ [ 139 NC
PB4 2 [ [ 138 A15
PB3 3 [] [ 137 A14
PB2 4 [] 136 A13
PB1 5 [] 135 A12
PBO 6 [ 134 ATt
GND 7 [] 133 GND
ALEor AS 8 [ 132 A10
PA7 9 [ 131 A9
PA6 10 [} [ 130 A8
PA5 11 [] )29 AD7/A7
PA4 12 [ [ 128 AD6/A6
NC 13 [ ):127 NC
\
Jououuubuuboty
CgyFgLeEyLILe
c2858838
(TOP VIEW) DR
Figure 25.
Drawing X2 —
44-Pin CPGA ) PR
(Package Type X) A OQOOOOO
BlOOOCOOOOO
3 NOXO, OXO)
0| © O OXO)
3 NOXO, OX0;
FlOO OX0;
Sl OOOOOOOO
W 000000

(TOP VIEW, THROUGH PACKAGE)
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Ordering
Information

Operating wsi
Part Number ‘?,’:g) Paﬁl;aeg e 777::/7:!1,; Temperature | Manufacturing
Range Procedure

PSD311-12J 120 | 44-pin PLDCC J2 Commercial Standard
PSD311-12L 120 | 44-pin CLDCC L4 Commercial Standard
PSD311-12Q 120 | 52-pin PQFP Q2 Commercial Standard
PSD311-12X 120 | 44-pin CPGA X2 Commercial Standard
PSD311-15J 150 | 44-pin PLDCC J2 Commercial Standard
PSD311-15JI 150 | 44-pin PLDCC J2 Industrial Standard
PSD311-15L 150 | 44-pin CLDCC L4 Commercial Standard
PSD311-15L1 150 | 44-pin CLDCC L4 industrial Standard
PSD311-15LM 150 | 44-pin CLDCC L4 Military Standard
PSD311-15LMB | 150 | 44-pin CLDCC L4 Military MIL-STD-883C
PSD311-15Q 150 | 52-pin PQFP Q2 Commercial Standard
PSD311-15X 150 | 44-pin CPGA X2 Commercial Standard
PSD311-15XI 150 | 44-pin CPGA X2 Industrial Standard
PSD311-15XM 150 | 44-pin CPGA X2 Military Standard
PSD311-15XMB | 150 | 44-pin CPGA X2 Military MIL-STD-883C
PSD311-20J 200 | 44-pin PLDCC J2 Commercial Standard
PSD311-20Jt 200 | 44-pin PLDCC J2 Industrail Standard
PSD311-20L 200 | 44-pin CLDCC L4 Commercial Standard
PSD311-20LlI 200 | 44-pin CLDCC L4 Industrial Standard
PSD311-20LM 200 | 44-pin CLDCC L4 Military Standard
PSD311-20LMB | 200 | 44-pin CLDCC L4 Military MIL-STD-883C
PSD311-20Q 200 | 52-pin PQFP Q2 Commercial Standard
PSD311-20X 200 | 44-pin CPGA X2 Commercial Standard
PSD311-20XI 200 | 44-pin CPGA X2 Industrial Standard
PSD311-20XM 200 | 44-pin CPGA X2 Military Standard
PSD311-20XMB | 200 | 44-pin CPGA X2 Military MIL-STD-883C
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System
Development Tools

System The PSD311 features a complete set of The MagicPro Programmer is the common
Development System Development Tools. These tools hardware platform for programming all WSI
Tools provide an integrated, easy-to-use software programmable products. It consists of an
and hardware environment to support IBM-PC plug-in programmer board and a
PSD311 device development. To run these remote socket adaptor.
tools requires an IBM-XT, -AT, or compati-
ble computer, MS-DOS 3.1 or higher, 640K
byte RAM, and a hard disk. Software
The PSD311 System Development
Hard) Software consists of:
araware _ 2 WISPER, WSI's Software Environment
fhe PSD3T1 System Programming O MAPLE, the PSD311 Location Editor
ardware conS|st§ of: Software
- \éVSGOOO MagicPro Memory and PSD . MAPPRO, the Device Programming
rogrammer ] Software
d \éVSiOZO ii'p"; PSD311 PQFP The configuration of the PSD311 device is
ackage aP or entered using MAPLE software. MAPPRO
L WS6021 44-pin LCC Package Adaptor software uses the MagicPro programmer
{for CLDCC and PLDCC packages) and the socket adaptor to configure the
1 WS6022 44-pin CPGA Package PSD311 device, which then can be used in
Adaptor the target system. The development cycle
is depicted in Figure 26.
Support WS provides a complete set of quality (J 24-hour Electronic Bulletin Board for
support services to registered System design assistance via dial-up modem.
Development Tools owners, including:
1 12-month software updates
(J Design assistance from WSI field
application engineers and group
experts
Training WS| provides in-depth, hands-on work-

shops for the PSD311 device and System
Development Tools. Workshop participants
learn how to program high-performance,
programmable peripherals. Workshops are
held at the WSI facility in Fremont,
California.
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Ordering PSD-GOLD ws6021
Information - (J WISPER Software id 44-Pin LCC Package Adaptor for
Systgm J MAPLE Software CLDCC and PLDCC Packages. Used
Develupment IJ User's Manual with the WS6000 MagicPro
Tools (J WSI Support Programmer.
[J WS6000 MagicPro™ Programmer
|1 One Package Adaptor and Two PSD311  W86022
Product Samples [d 44-Pin CPGA Package Adaptor. Used
with the WS6000 MagicPro
PSD-SILVER Programmer.
J WISPER Software
J MAPLE software WslI Support
U User's Manual Support services include:
J WSI Support [ 12-month Software Update Service
(d Hotline to WSI Application Experts
Ws6000 [ 24-hour access to WSI Electronic
[ MagicPro Programmer Bulletin Board
[ IBM-PC® Plug-in Adaptor Card .
[J Remote Socket Adaptor WSl Training
[ Workshops at WSI, Fremont, CA
ws6020 (d For details and scheduling, call PSD
[d 52-pin PQFP Package Adaptor. Used Marketing (510) 656-5400.
with the WS6000 MagicPro
Programmer
Figure 26.
PSD311 IBM PLATFORM
Development
Cycle DOS
Terminal
Menu Selection WISPER
Configuration Data
MAPLE
P :
rogramming Data MAPRO
Hex File
Format
I
v
O
MagicPro Hardware
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Programmable Peripheral
PSD302

Programmable Microcontroller Peripheral

Preliminary with Memory
Key Features (1 Single Chip Programmable Peripheral 1 512 Kbits of UV EPROM
for Microcontroller-based Applications — Configurable as 64K x 8 or as 32K x 16
(1 19 Individually Configurable 1/O pins o P'v'de.s ”.“Odg equa! mappable blocks
that can be used as or optimize ‘ma-ppmg
— Microcontroller /O port expansion — Block resolution is 8K x 8 or 4K x 16
— 120 ns EPROM access time, including
— P le A D
rogrammable Address Decoder input latches and PAD address
(PAD) I/O :
decoding.
— Latched address output
— Open drain or CMOS -J 16 Kbit Static RAM
— — Configurable as 2K x 8 or as 1K x 16
J Two Programmable Arrays ) . )
(PAD A & PAD B) — 120 ns SRAM access time, including
input latches and PAD address
— Total of 40 Product Terms and up to decoding
16 Inputs and 24 Outputs
— Direct Address Decoding up to 1 Meg IJ Address/Data Track Mode
address space and up to 16 Meg — Enables easy Interface to Shared
with paging Resources (Mail Box SRAM) with other
— Logic replacement Microcontrollers or a Host Processor
I “No Glue" Microcontroller Chip-Set - Built-In Security
— Built-in address latches for multiplexed — Locks the PSD302 Configuration and
address/data bus PAD Decoding
o zcgré—emultiplexed address/data bus 1 Available in a Variety of Packaging
— Selectable 8 or 16 bit data bus width - g: Ef” :;;io and CLDCC
— ALE and Reset polarity programmable - 44 P!n CPGA
— Selectable modes for read and write - "
control bus as RD/WR, R/W/E, or [ Simple Menu-Driven Software:
R/W/DS Configure the PSD302 on an IBM PC
— BHE/ pin for byte select in 16-bit mode
— PSEN/ pin for 8051 users ‘d Downward Pin and Functionally
Compatible with the PSD301
- Built-In Page Logic
— To Expand the Address Space of
Microcontrollers with Limited Address
Space Capabilities
— Upto 16 pages
Partial Listing IJ Motorola family:  Signetics: SC80C451, SC80C552
of M6805, M68HC 11, M6BHC 16, _
Microcontrollers M68000/10/20, M60008, M683XX [ Zilog: Z8, 780, 2180
s"pparte‘l [J Intel family: 'J National: HPC16000

8031/8051, 8096/8098, 80186/88,
80196/98
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Applications

1 Computers (Workstations and PCs)
— Fixed Disk Control, Modem, Imaging,
Laser Printer Control

- Telecommunications

— Modem, Cellular Phone, Digital PBX,
Digital Speech, FAX,
Digital Signal Processing

IJ Industrial

— Robotics, Power Line Access,
Power Line Motor

|J  Medical Instrumentation
— Hearing Aids, Monitoring Equipment,
Diagnostic Tools

[ Military
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems

Introduction

The PSD302 is the latest member in the
rapidly growing family of PSD devices. The
PSD302 is ideal for microcontroller-based
applications, where fast time-to-market,
small form factor, and low power con-
sumptions are essential. When combined
in an 8- or 16-bit system, virtually any
microcontroller (68HC11, 8051, 8096,
16000, etc.) and the PSD302 work together
to create a very powerful chip-set solution.
This implementation provides all the

required control and peripheral elements of
a microcontroller-based system peripheral
with no external discrete “glue” logic
required.

The solution comes complete with simple
system software development tools for inte-
grating the PSD302 with the microcon-
troller. Hosted on the IBM PC platforms or
compatibles, the easy to use software
enables the designer complete freedom in
designing the system.

Product
Description

The PSD302 integrates high performance
user-configurable blocks of EPROM,
SRAM, and programmable logic technology
to provide a single chip microcontrolter
interface. The major functional blocks
include two programmable iogic arrays,
PAD A and PAD B, 512K bits of EPROM,
16K bits of SRAM, input latches, and
output ports. The PSD302 is ideal for appli-
cations requiring high performance, low
power, and very small form factors. These
include fixed disk control, modem, cellular
telephone, instrumentation, computer
peripherals, military and similar applica-
tions.

The PSD302 offers a unique single-chip
solution for microcontrollers that need:

i 1O reconstruction (microcontrollers
lose at least two I/O ports when
accessing external resources).

‘1 More EPROM and SRAM than the
microcontroller’s internal memory.

i Chip-select, control, or latched address
lines that are otherwise implemented
discretely.

i Aninterface to shared external
resources.

d Expanding address space of
microcontrollers

WSI's PSD302 (shown in Figure 1) can effi-
ciently interface with, and enhance, any 8-
or 16-bit microcontroller system. This is the
first solution that provides microcontrollers
with port expansion, latched addresses,
page logic, two programmable logic arrays
PAD A and PAD B, an interface to shared
resources, 512K bit EPROM, and 16K bit
SRAM on a single chip. The PSD302 does
not require any glue logic for interfacing to
any 8- or 16-bit microcontroller.

The 8051 microcontrolier family can take
full advantage of the PSD302’s separate
program and data address spaces. Users
of the 6BHCXX family of microcontrollers
can change the functionality of the control
signals and directly connect the R/W and
E, or the R/W and DS signals. Users of 16-
bit microcontrollers (including the 80186,
8096, 80196, 16XXX) can use the PSD302
in a 16-bit configuration. Address and data
buses can be configured to be separate or
multiplexed, whichever is required by the
host processor.
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Product
Discription
(Cont.)

The flexibility of the PSD302 I/O ports
permits interfacing to shared resources.
The arbitration can be controlled internally
by PAD A outputs. The user can assign the
following functions to these ports: standard
1/0 pins, chip-select outputs from the PAD
A and PAD B, or latched address or multi-
plexed low-order address/data byte. This
enables users to design add-on systems
such as disk drives, modems, etc., that
easily interface to the host bus (e.g., IBM
PC, SCSI).

The PSD302 on-chip programmable
address decoder (PAD A) enables the user

to map the 1/Q ports, eight segments of
EPROM (as 8K x 8 or as 4K x 18) and
SRAM (as 2K x 8 or as 1K x 16) anywhere
in the address space of the microcontroller.
PAD B can implement up to 4 sum-of-
product expressions based on address

inputs and control signals.

The page register extends the accessible
address space of certain microcontrollers
from 64K to 1 M. There are 16 pages
that can serve as base address inputs to
the PAD, thereby enlarging the address
space of 16 address line processors by a

factor of 16.

Figure 1.
PSD302
Architecture

PAGE LOGIC

P3-PO A16-A18
A11-A15 |- ] i%%?
L 1ABATO I ICIN
L [pe-Ar > I CSIOPORT | ’LOGC exP
T AT9 AT9
AD8-AD15 | ¢ &8l * (csi ] PCO-
- > H T PAD A - PAD B poRT | PC2
Y ALE/AS ALE/AS ol l—
RD RD 1
WA 13PT. Wh J  oerer [325
RESET RESET
ALE/AS
17 EPROM
512K BIT
ES7
ADO-AD7 I;\ e
e | = T —l— £S5
1 c ES4
H ES3
ES2 PROG
ES1 PORT
— ESO cso- | EXP
cs? .
< - PRO-
16/8 64K BIT
PB7
L DB-D15 Mo BLOCK PoRT
in :] -
[ ‘ [ D8-D15 f
] [ I o GSIOPORT
q —|— D0-D7
- R
D [t | —t
RSO SRAM
16K BIT
TRACK MODE
SELECTS
AQ=A7,
ADU--AD7 DU-D7
ALE/AS
‘ PROG. CHIP
HD/E / DS CONFIGURATION
WR/R/W
—> PROG X8, X16
BHEPSEN | CONTROL MUX or NON-MUX BUSSES
RESET SIGNALS SECURITY MODE
_T—>
A19/CS
—_—p
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Table 1.
PSD302 Pin
Descriptions

Name

Type

Description

BHE/PSEN

When the data bus width is 8 bits (CDATA = 0), this pin is PSEN. In
this mode, PSEN is the active low EPROM read puise. The SRAM
and /O ports read signal is generated according to the description of
the WR/Vpp or R/W and RD/E/DS pins. If the host processor is a
member of the 8031 family, PSEN must be connected to the
corresponding host pin. In other 8-bit host processors that do not
have a special EPROM-only read strobe, PSEN should be tied to
Vee. In this case, RD or E and R/W provide the read strobe for the
SRAM, I/0 ports, and EPROM. When the data bus width is config-
ured as 16 (CDATA = 1), this pin is BHE. When BHE is low, data bus
bits D8-D15 are read from, or written into, the PSD302, depending
on the operation being read or write, respectively. In programming
mode, this pin is pulsed between Vpp and 0.

WR/Vep
or
R/W

In the operating mode, this pin's function is WR (CRRWR = 0) or
R/W (CRRWR = 1) when configured as R/W. The following tables
summarize the read and write operations (CRRWR = 1):
CEDS =0 CEDS =1
RW/| E | RW | DS|

X NOP X 0

0 write 0 1

1 read 1 0

NOP
write
read

0
1
1

When configured as WR, a write operation is executed during an
active low pulse. When configured as R/W, with RW=1andE =1,
a read operation is executed; if R’'W =0and E = 1, a write
operation is executed. In programming mode, this pin must be tied
to Vpp voltage.

RD/E/DS

The pin function depends on the CRRWR and CEDS configuration
bits. If CRRWR = 0, RD is an active low read pulse. When

CRRWR = 1, this pin and the R/W pin define the following cycie type:
if CEDS = 0, E is an active high strobe. If CEDS = 1, DS is an active
low strobe.

CSI/A19

This pin has two configurations. When it is CSI (CA19/CSI = 0) and
the pin is asserted high, the device is deselected and powered down.
(See Tables 12 and 13 for the chip state during power-down mode.)
If the pin is asserted low, the chip is in normal operational mode.
When it is configured as A19, (CA19/CSI = 1), this pin can be used
as an additional input to the PAD. CADLOG3 = 1 defines the pin as
an address; CADLOG3 = 0 defines it as a logic input. If it is an
address, A19 can be latched with ALE (CADDHLT = 1) orbe a
transparent logic input (CADDHLT = 0). In this mode, there is no
power-down capability.

RESET

This user-programmable pin can be configured to reset on high
level (CRESET = 1) or on low level (CRESET = 0). It should remain
active for at least 100 ns. See Tables 10 and 11 for the chip state
after reset.

Legend: The /0 column abbreviations are: | = input; /O =

NOTE:

input/output; P = power.

1. All the configuration bits mentioned in Table 1 appear in parentheses and are explained in

the Configuration Register section.
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Table 1.
PSD302 Pin
Descriptions
(Cont.)

Name | Type Description
In the multiplexed modes, the ALE pin functions as an Address
Latch Enable or as an Address strobe and can be configured as an
ALE active high or active low signal. The ALE or AS trailing edge
/Sé ' latches lines AD15/A15-ADO0/AO, A16~A19, and BHE, depending
on the PSD302 configuration. See Table 8. In the non-multiplexed
modes, it can be used as a general-purpose logic input to
the PAD.
PA7-PAQ is an 8-bit port that can be configured to track
AD7/A7—ADO/A0 from the input (CPAF2 = 1). Otherwise
PA7 (CPAF2 = 0), each bit can be configured separately as an /O or
PAG lower-order latched address line. When configured as an /O
PA5S (CPAF1 = 0), the direction of the pin is defined by its direction bit,
PA4 /o which resides in the direction register. If a pin is an I/0 output, its
PA3 data bit (which resides in the data register) comes out. When it is
PA2 configured as a low-order address line (CPAF1 =1), A7-AQ can be
PA1 made the corresponding output through this port (e.g., PA6 can be
PAO configured to be the A6 address line). Each port bit can be a
CMOS output (CPACOD = 0) or an open drain output (CPACOD =
1). When the chip is in non-multiplexed mode (CADDRAT = 0), the
port becomes the data bus lines (D0-D7). See Figure 4.
PB7-PBO is an 8-bit port for which each bit can be configured as
an 1/O (CPBF = 1) or chip-select output (CPBF = 0). Each port bit
PB7 can be a CMOS output (CPBCOD = 0) or an open drain output
PB6 (CPBCOD = 1). When configured as an I/O, the direction of the
PB5 pin is defined by its direction bit, which resides in the direction
PB4 /O | register. If a pin is an IO output, its data (which resides in the data
PB3 register) comes out. When configured as a chip-select output,
PB2 CS0-CS3 are a function of up to four product terms of the inputs to
PBO the PAD B; C54,—CS7 then are each a function of up to two
product terms. When the chip is in non-multiplexed mode
(CADDRAT = 0) and the data bus width is 16 (CDATA = 1), the port
becomes the data bus (D8-D15). See Figure 6.
This is a 3-bit port for which each bit is configurable as a PAD A
and B input or output. When configured as an input (CPCF =0), a
PCO bit individually becomes an address (CADLOG = 1) or a logic input
PCA /0 (CADLOG = 0). The addresses can be latched with ALE
PC2 (CADDHLT = 1) or be transparent inputs to the PADs
(CADDHLT = 0). When a pin is configured as an output
(CPCF = 1), itis a function of one product term of all PAD inputs.
See Figure 7.
ADO/AQ
AD1/A1 {in multiplexed mode, these pins are the multiplexed low-order
AD2/A2 address/data byte. After ALE latches the addresses, these pins
AD3I/A3 Vo) input or output data, depending on the settings of the
AD4/A4 RD/E/DS, WR/V, or RAW, and BHE/PSEN pins. In non-multi-
ADS/AS plexed mode, these pins are the low-order address input.
AD6/AB
AD7/A7
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Table 1.

. Name | Type Description
PSD302 Pin — . -
Descriptions ADS8/A8 in 16-bit multiplexed mode, these pins are the multipiexed
AD9/A9 high-order address/data byte. After ALE latches the addresses, these
(cant') AD10/A10 pins input or output data, depending on the settings of the RD/E/DS,
ADTUAN | |1 WR/Vpp or RAW, and BHE/PSEN pins. In all other modes, these pins
AD12/A12 are the high-order address input.
AD13/A13
AD14/A14
AD15/A15
GND P Vss (ground) pin.
Ve P Supply voltage input.
aperating The PSD302’s four operating modes allow high-order address when the ALE signal is
Modes it to interface directly to 8- and 16-bit micro- active on the same pins. The high-order

controllers with multiplexed and non-
multiplexed address/data buses. These
operating modes are:

[} Multiplexed 8-bit address/data bus

J Multiplexed 16-bit address/data bus

id Non-multiplexed address/data, 8-bit
data bus

IJ Non-multiplexed 16-bit address/
data bus

Multiplexed 8-bit Address/Data Bus
This mode is used to interface to microcon-
trollers with an 8-bit data bus and a 16-bit
or larger address bus. The low-order
address/data bus (ADO/A0-AD7/A7) is bi-
directional and permits the latching of the
address when the ALE signal is active. On
the same pins, the data is read from or
written to the device; this depends on the
state of the RD/E/DS, BHE/PSEN and
WR/Vep or R/W pins. The high-order
address/data bus (AD8/A8-AD15/A15)
contains the high-order address bus byte.
Ports A and B can be configured as in
Table 2.

Multiplexed 16-bit Address/Data Bus
This mode is used to interface to microcon-
trollers with a 16-bit data bus and a 16-bit
or larger address bus. The low-order
address/data bus (ADO/AO-AD7/A7) is bi-
directional and permits the latching of the
address when the ALE signal is active. On
the same pins, the data is read from or
written to the device; this depends on the
state of the RD/E/DS, BHE/PSEN, and

WR/Vpp or RW pins. The high-order

address/data bus (AD8/A8-AD15/A15) is
bi-directional and permits latching of the

data bus is read from or written to the
device, depending on the state of the
RD/E/DS, BHE/PSEN, and WR/Vpp or RIW
pins. Ports A and B can be configured as in
Table 2.

Non-Multiplexed

Address/Data, 8-bit Data Bus

This mode is used to interface to non-multi-
plexed 8-bit microcontrollers with an 8-bit
data bus and a 16-bit or larger address
bus. The low-order address/data bus
(ADO/AO-AD7/A7) is the low-order address
input bus. The high-order address/data bus
(AD8/A8—AD15/A15} is the high-order
address bus byte. Port A is the low-order
data bus. Port B can be configured as
shown in Table 2.

Non-Multiplexed

Address/Data, 16-bit Data Bus

This mode is used to interface to non-multi-
plexed 16-bit microcontrollers with a 16-bit
data bus and a 16-bit or larger address
bus. The low-order address/data bus
(ADO/A0-AD7/A7) is the low-order address
input bus. The high-order address/data bus
(AD8/A8—-AD15/A15) is the high-order
address bus byte. Port A is the low-order
data bus. Port B is the high-order data bus.

Table 2 summarizes the effect of the
different operating modes on ports A, B,
and the address/data pins. The configura-
tion of Port C is independent of the four
operating modes.
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Figure 2. Figure 2 shows the PSDS302's I/0 port configurati
PSD302 Port igure 2 shows the S port configurations.
Configurations ADB-AD15 /O or AG-A7 or AB-A15 1O or AGA7 or
ADO-AD7 pa € 2D0AD7 o ADO-AD? pa [@ADEADY
>
ALE ALE
p— M pe———
/PSE: fCen.Cq7 BHE/PSEN | San.fas
BH_EP_N ve 110 or C80-CS7 __/ = op 110 or C50-857
R/W or WRVpp R/W or WRVpp
— >
RO/E/DS (- RD/E/DS I
R —> .
A19/CST pC A16-A18 or C58-CS10 A19/CS] A16-A18 or CS8-CST0
e R 7 PC [4——— P
RESET RESET
1. PSD302 configured for multiplexed 2. PSD302 configured for multiplexed
16-bit address/data bus. 8-bit address/data bus.
AB-A15 AB-A15
D0-D7 — D0-D7
AO-A7 PA AO-A7 PA
— >
ALE ALE
.____» — _4» ]
BHE/PSEN 08-D15 BHE/PSEN 110 or CS0-CS7
e — PB p— PB
R/W or WR/Vpp R/W or WR/Vpp
ROD/E/DS I RD/EDS
JUR— —> [
A19/CSI A16-A18 or CS8-C510 A19/CST A16-A18 or CS8-CST0
PC | —— > PC
RESET RESET
—P
3. PSD302 configured for non- 4. PSD302 configured for non-
mutltiplexed 16-bit address/data bus. multiplexed address/data. 8-bit bus.
Legend: ADS-AD15 = Addresses A8—A15 multiplexed with data lines D8-D15.
ADO-AD7 = Addresses A0—A7 multiplexed with data lines D0-D7.
Tahle 2. Multiplexed Address/Data | Non-Multiplexed Address/Data
PSD302 Bus v
d P 8-hit Data Bus
an .ort . 1/O or low-order address
L‘on_flguratmn Port A lines or Low-order multiplexed D0-D7 data bus byte
Options address/data byte
Port B 17O or CS0-CS7 /O and/or CS0-CS7

ADO/AO-AD7/A7

Low-order multiplexed
address/data byte

Low-order address bus byte

AD8/A8—-AD15/A15

High-order multiplexed
address data byte

High-order address bus byte

16-hit Data Bus
I/0 or low-order address

Port A lines or Low-order multiplexed Low-order data bus byte
address/data byte

Port B I/0 or CS0-CS7 High-order data bus byte

ADO/AO-AD7/A7

Low-order multiplexed
address/data byte

Low-order address bus byte

AD8/A8-AD15/A15

High-order multiplexed
address/data byte

High-order address bus byte
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Programmable
Address
Decoder (PAD)

The PSD302 consists of two programmable
arrays referred to as PAD A and PAD B
(Figure 3). PAD A is used to generate chip
select signals derived from the input
address to the internal EPROM blocks,
SRAM, I/0 ports, and Track Mode signals.
All its 1/0 functions are listed in Table 3 and
shown in Figure 3. PAD B outputs to Ports
B and C for off-chip usage.

PAD B can also be used to extend the
decoding to select external devices or as a

random logic replacement. The input bus to
both PAD A and PAD B is the same. Using
WSI's MAPLE software, each
programmabile bit in the PAD’s array can
have one of three logic states of 0, 1, and
don’t care (X). In a user’s logic design, both
PADs can share the same inputs using the
X for input signals that are not supposed to
affect other functions. The PADs use
reprogrammable CMOS EPROM
technology and can be programmed and
erased by the user.

Figure 3.
PSD302 PAD
Description

Py

.

Py

Py

Py

ALE or AS

RD or E

WR or RIW

A19

A16

Atd

Al2

N6 N N8N8 N6 N6 N6 N8 N6 N N6 N8 NN NE N

csi

A\

RESET
»

Y

D ESO

oD ES1

D ES2
D ES3 8 EPROM BLOCK
D ES4 SELECT LINES
D ES5
D ES6 PAD

A
D ES7
D RS0 —— SRAM BLOCK SELECT
D CSIOPORT — 1/O BASE ADDRESS
D CSADIN
TRACK MODE

D CSADOUTY [ CONTROL SIGNALS
D CSADOUT2 *

i

. E I:::>o CS0/PBO “
B 5:::::)() CS1/PB1
B I::::)o CsS2/PB2
E I::::ya CS3/PB3
g E::::)D CSa/PB4

PAD

¢ E::::)D CS5/PB5 B
D
D __
b DO CS6/PB6
D o

.. D E::::)D cs7/pB7

.

.
D [:)x) &SéiPco
D [:>() &seipct
D Do csiopc2 v

NOTES: 2.CSlis a power-down signal. When high, the PAD is in stand-by mode and all its outputs
become non-active. See Tables 12 and 13.
3. RESET deselects all PAD output signals. See Tables 10 and 11.
4. A18, A17, and A16 are internally multiplexed with €510, €S9, and CS8, respectively.
Either A18 or CS10, A17 or CS9, and A16 or CS8 can be routed to the external pins of
Port C. Port C can be configured as either input or output.
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Table 3.

PSD302 PAD A

and B /0
Functions

Function

PAD A and PAD B Inputs

CSlor A19

In CSI mode (when high), PAD deselects all of its outputs and enters a
power-down mode (see Tables 12 and 13). In A19 mode, it is another
input to the PAD.

A16-A18

These are general purpose inputs from Port C. See Figure 3, Note 4.

A11-A15

These are address inputs.

PO-P3

These are page number inputs.

RD or E

This is the read pulse or enable strobe input.

WR or RW

This is the write pulse or R/W select signal.

ALE

This is the ALE input to the chip.

RESET

This deselects all outputs from the PAD; it can not be used in product
term equations. See Tables 10 and 11.

PAD A Outputs

ES0-ES7

These are internal chip-selects to the 8 EPROM banks. Each bank can
be located on any boundary that is a function of one product term of the
PAD address inputs.

RSO

This is an internal chip-select to the SRAM. Its base address location is
a function of one term of the PAD address inputs.

CSIOPORT

This internal chip-select selects the 1/O ports. It can be placed on any
boundary that is a function of one product term of the PAD inputs. See
Tables 6 and 7.

CSADIN

This internal chip-select, when Port A is configured as a low-order
address/data bus in the track mode (CPAF2 = 1), controls the input
direction of Port A. CSADIN is gated externally to the PAD by the
internal read signal. When CSADIN and a read operation are active, data
presented on Port A flows out of ADO/AO-AD7/A7. This chip-select can
be placed on any boundary that is a function of one product term of the
PAD inputs. See Figure 5.

CSADOUT1

This internal chip-select, when Port A is configured as a low-order
address/data bus in track mode (CPAF2 = 1), controls the output
direction of Port A. CSADOUT1 is gated externally to the PAD by the ALE
signal. When CSADOUT1 and the ALE signal are active, the address
presented on ADO/A0-AD7/A7 flows out of Port A. This chip-select can
be placed on any boundary that is a function of one product term of the
PAD inputs. See Figure 5.

CSADOUT2

This internal chip-select, when Port A is configured as a low-order
address/data bus in the track mode (CPAF2 = 1), controls the output
direction of Port A. CSADOUT2 must include the write-cycle control
signals as part of its product term. When CSADOUT?2 is active, the data
presented on ADO/AO0—AD7/A7 flows out of Port A. This chip-select can
be placed on any boundary that is a function of one product term of the
PAD inputs. See Figure 5.

PAD B Outputs

These chip-select outputs can be routed through Port B. Each of them is

CS0-CS3 a function of up to four product terms of the PAD inputs.

Csa-cs7 These chip-select outputs can be routed through Port B. Each of them is
a function of up to two product terms of the PAD inputs.

TS8-Ca10 These chip-select outputs can be routed through Port C. See Figure 3,

Note 4. Each of them is a function of one product term of the PAD inputs.
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canfiguratiun The configuration bits shown in Table 4 are programming phase. in operational mode,
Bits non-volatile cells that let the user set the they are not accessible. To simplify imple-
device, /0O, and control functions to the menting a specific mode, use the WSI's
proper operational mode. Table 5 lists all PSD302 MAPLE software to set the bits.
configuration bits. The configuration bits
are programmed and verified during the
;g’;”g 0‘;- Use This Bit | To
Non-Volatile CDATA Set the data bus width to 8 or 16 bits.
Configuration CADDRDAT | Set the address/data buses to multiplexed or non-multiplexed mode.
Bits g CEDS Determine the polarity and functionality of read and write.
CA19/CSI | Set A19/CSI to CSI (power-down) or A19 input.
CALE Set the ALE polarity.
CPAF2 Set Port A either to track the low-order byte of the address/data
multiplexed bus or to select the I/0 or address option.
CSECURITY | Set the security on or off (a secured part can not be duplicated).
CRESET Set the RESET polarity.
COMB/SEP Set PSEN and RD for combined or separate address spaces
(see Figures 8 and 9).
CPAF1 Configure each pin of Port A in multiplexed mode to be an /O or
(8 Bits) address out.
CPACOD Configure each pin of Port A as an open drain or active CMOS
(8 Bits) pull-up output.
CPBF ) . . .
(8 Bits) Configure each pin of Port B as an I/O or a chip-select output
CPBCOD Configure each pin of Port B as an open drain or active CMOS
(8 Bits) pull-up output.
CPCF ) . . .
(3 Bits) Configure each pin of Port C as an address input or a chip-select output.
CADDHLT Configure pins A16-A19 to go through a latch or to have their
latch transparent.
CQDBITS)G Configure A16-A19 individually as logic or address inputs.
Determine in non-multiplexed mode if address inputs are transparent
CLOT
or latched.
CRRWR Configure the polarity and control methods of read and write cycles.
Port Functions The PSD302 has three 1/0 ports (Ports A, applications. The following is a description
B, and C) that are configurable at the bit of each port. Figure 4 shows the pin
level. This permits great flexibility and a structure of Port A.
high degree of customization for specific
2-92




PSD302

Figure 4.
Port A Pin |
N READ PIN
Structure \
E
A READ DATA ~
N
(5)
A CMOS/OD
L ~
N WRITE DATA [~ ouT PORT A PIN
P
D DFF
D Or L
F/* R ENABLE
D G ADDR o mux
A LATCH
T D
A R
| S —
5 ADYDI >
U
S READ DIR s A
A
D ~d
9 )
DIR
A CONTROL
b WRITEDIR | . FF
7 R
RESET
NOTE: 5. CMOS/OD determines whether the output is open drain or CMOS.
Figure 5.
Port A Track INTERNAL
»| CONTROL
Mode DECODER  |FEAD \
3
Wz or RW
RD/E CSADIN
- ADO-AD7 PAQ-PA7
INTERNAL
ALE or AS
Q
> CSADOUTH

AD8-AD15 || acn|A11-A15 PAD

csapouTz O

A16-A19

NOTE: 6. The expression for CSADOUT2 must include the following write operation cycle signals:
For CRRWR = 0, CSADOUT2 must include WR = 0. _
For CRRWR = 1, CSADOUT2 must include E = 1 and R/W = 0.
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Table 5.
PSD302
Configuration
Bits7:8

Configuration
Bits

No.
of Bits

Function

CDATA

8-bit or 16-bit Data Bus Width
CDATA = 0 eight bits
CDATA = 1 sixteen bits

CADDRDAT

ADDRESS/DATA Multiplexed (separate buses)
CADDRDAT = 0, non-multiplexed
CADDRDAT = 1, multiplexed

CA19/CSI

A19 orL_SI
CA19/CSI = 0, enable power-down
CA19/CSl = 1, enable A19 input to PAD

CALE

Active HIGH or Active LOW
CALE =0, Active high
CALE = 1, Active low

CRESET

Active HIGH or Active LOW
CRESET = 0, Active low RESET
CRESET = 1, Active high RESET

COMB/SEP

Combined or Separate Address Space
for SRAM and EPROM
0 = Combined, 1 = Separate

CPAF2

Port A AD0-AD?7 (address/data multipiexed bus)
CPAF2 = 0, address or I/O on Port A

(according to CPAF1)

CPAF2 = 1, address/data multiplexed on Port A
(track mode)

CADDHLT

A16—A19 Transparent or Latched
CADDHLT = 0, Address latch transparent
CADDHLT = 1, Address latched (ALE dependent)

CSECURITY

SECURITY On/Off
CSECURITY = 0, off
CSECURITY =1, on

CLOT

A0-A15 Address Inputs are transparent or
ALE-dependent in non-multiplexed modes
CLOT = 0, transparent

CLOT =1, ALE-dependent

CRRWR
CEDS

Determine the polarity and control methods of
read and write cycles.
CEDS CRRWR .
0 0 RD_and WR active low pulses
0 1 R/W status and high E pulse
1 1 R/W status and low DS pulse

CPAF1

Port A 1/O or AO-A7
CPAF1 =0, Port A pinis /O
CPAF1 =1,Port Apinis Ai (0<i<7)

CPACOD

Port A CMOS or Open Drain Output
CPACOD = 0, CMOS output
CPACOD = 1, open-drain output

CPBF

Port B is /O or CS0~ CS7_
CPBF =0, Port Bpinis CSI (0 <i<7)
CPBF =1, Port B pin is IO
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Table 5. Configuration No ]
PSD302 Bits of Bits Function
c’_’"f’g"ratm” Port B CMOS or Open Drain
Bits (Cont.) CPBCOD 8 CPBCOD = 0, CMOS output
CPBCOD = 1, open-drain output
Port C A16-A18 or CS8-CS10
CPCF 3 CPCF =0, PortCpinis Ai (16 <i<18)
CPCF =1, Port C pinis CSI (8 <i<10)
A16-A19 Address or Logic Input ___
CADLOG = 0, Port C pin or A19/CSl is
CADLOG 4 logic input -
CADLOG =1, Port C pin or A19/CSI
is Ai (16 £i<19)
Total Bits 51
NOTES: 7. WSI's MAPLE software will guide the user to the proper configuration choice.
8. In an unprogrammed or erased part, all configuration bits are 0.
Port Functions  Port A in Multiplexed Another mode of Port A (CPAF2 = 1) sets
(Cont.) Address/Data Mode the entire port to track the inputs

The default configuration of Port Ais I/0. In
this mode, every pin can be set as an input
or output by writing into the respective pin’s
direction flip flop (DIR FF, in Figure 4). As
an output, the pin level can be controlled by
writing into the respective pin's data flip flop
(DFF, in Figure 4). When DIR FF = 1, the
pin is configured as an output. When DIR
FF = 0, the pin is configured as an input.
The controller can read the DIR FF bits by
accessing the READ DIR register; it can
read the DFF bits by accessing the READ
DATA register. Port A pin levels can be
read by accessing the READ PIN register.
Individual pins can be configured as CMOS
or open drain outputs. Open drain pins
require external pull-up resistors. For
addressing information, refer to Tables 6
and 7.

Alternatively, each bit of Port A can be
configured as a low-order latched address
bus bit. The address is provided by the port
address latch, which latches the address
on the trailing edge of ALE. PAO-PA7 can
become A0-A7, respectively. This feature
of the PSD302 lets the user generate low-
order address bits to access external
peripherals or memory that require several
low-order address lines.

ADO/A0-AD7/A7, depending on specific
address ranges defined by the PAD’s
CSADIN, CSADOUT1, and CSADOUT2
signals. This feature lets the user interface
the microcontroller to shared external
resources without requiring external buffers
and decoders. In this mode, the port is
effectively a bi-directional buffer. The direc-
tion is controlled by using the input signals
ALE, RD/E/DS, WR/Vpp or R/W, and the
internal PAD outputs CSADOUT1,
CSADOUT2 and CSADIN (see Figure 5).
When CSADOUT1 and ALE are true, the
address on the input ADO/A7-AD7/A7 pins
flows out through Port A. (Carefully check
the generation of CSADOUT1, and ensure
that it is stable during the ALE pulse; see
Figures 22 and 23). When CSADOUT2 is
active, a write operation is performed (see
note to Figure 5). The data on the input
ADO/A7—-AD7/A7 pins flows out through
Port A. When CSADIN and a read opera-
tion is performed (depending on the mode
of the RD/E/DS and WR/Vpp or R/W pins),
the data on Port A flows out through the
ADO/A7-AD7/A7 pins. In this operational
mode, Port A is tri-stated when none of the
above-mentioned three conditions exist.
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Port Functions
(Cont.)

Port A in Non-Multiplexed
Address/Data Mode

In this mode, Port A becomes the low order
data bus byte of the chip. When reading an
internal PSD302 location, data is presented
on Port A pins. When writing to an internal
PSD302 location, data present on Port A
pins is written to that location.

Port B in Multiplexed Address/Data

and in 8-Bit Non-Multiplexed Modes
The default configuration of Port B is I/O. In
this mode, every pin can be set as an input
or output by writing into the respective pin’s
direction flip flop (DIR FF, in Figure 6). As
an output, the pin level can be controlled by
writing into the respective pin's data flip flop
(DFF, in Figure 6). When DIR FF = 1, the
pin is configured as an output. When DIR
FF = 0, the pin is configured as an input.
The controller can read the DIR FF bits by
accessing the READ DIR register: it can
read the DFF bits by accessing the READ
DATA register. Port B pin levels can be
read by accessing the READ PIN register.
Individual pins can be configured as CMOS
or open drain outputs. Open drain pins
require external pull-up resistors. For
addressing information, refer to Tables 6
and 7.

Alternatively, each bit of Port B can be
configured to provide a chip-select output
signal from PAD B. PBO-PB7 can provide
CS0--CS7. respectively. Each of the signals
CS0-CS3 is comprised of four product
terms.Thus, up to four ANDed expressions
can be ORed while deriving any of these
signals. Each of the signals C54-CS7 is
comprised of two product terms. Thus, up
to two ANDed expressions can be ORed
while deriving any of these signals.
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Port B in 16-Bit Non-Multiplexed
Address/Data Mode

In this mode, Port B becomes the high-
order data bus byte of the chip. When
reading an internal PSD302 high-order
data bus byte location, the data is
presented on Port B pins. When writing to
an internal PSD302 high-order data bus
byte location, data present on Port B is
written to that location. See Table 9.

Accessing the I/0 Port Registers
Tables 6 and 7 show the offset values with
the respect to the base address defined by
the CSIOPORT. They let the user access
the corresponding registers.

Port G in All Modes

Each pin of Port C (shown in Figure 7) can
be configured as an input to PAD A and
PAD B or output from PAD B. As inputs,
the pins are named A16-A18. Although the
pins are given names of the high-order
address bus, they can be used for any
other address lines or logic inputs to PAD A
and PAD B. For example, A8—A10 can also
be connected to those pins, improving the
boundaries of CS0-CS7 resolution to 256
bytes. As inputs, they can be individually
configured to be logic or address inputs. A
logic input uses the PAD only for Boolean
equations that are implerented in any or
all of the CS6-CS10 PAD B outputs. Port C
addresses can be programmed to latch the
inputs by the trailing edge ALE or to be
transparent.

Alternatively, PCO—PC2 can become
CS8-CS10 outputs, respectively, providing
the user with more external chip-select
PAD outputs. Each of the signals
CS8-CS10 is comprised of one product
term.
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F’g"’e 6'. Figure 6 shows the structure of Port B.
Port B Pin READ PIN
Structure N L,
N N
T T READ DATA ~
E E o
R R CMOS/OD
NI N ~ —
A A WRITE DATA
L L ————{cK ouT PORT B PIN
5 DFF o N
c D
S A A } EnnBLE
o T — 1
u A 8] MUX
T »
B
B u
U ] —
s Csi
READ DIR \ A
c
S
0 ~J
. D
. DIR CONTROL
; WRITEDIR | Fr
R
T
NOTE: 9. CMOS/OD determines whether the output is open drain or CMOS.
Table 6. Register Name Byte Size Access of the I/0 Port Registers
ngPort . Offset from the CSIOPORT
_I'ESS&S In an Pin Register of Port A + 2 (accessible during read operation only)
8-bit Data Bus Direction Register of Port A 4
Mﬂd& I | (o} +
Data Register of Port A +6
Pin Register of Port B + 3 (accessible during read operation only)
Direction Register of Port B +5
Data Register of Port B +7
Table 7. - -
y . Word Size Access of the I/0 Port Registers
Register Name
l/0Port 9 Offset from the CSIOPORT
Addresses in an
16-hit Data Bus Pin Register of Ports B and A + 2 (accessible during read operation only)
Mode?0.11 Direction Register of Ports B and A +4
Data Register of Ports B and A +6

NOTES: 10. When the data bus width is 16, Port B registers can only be accessed if the BHE
signal is low.
11. /O Ports A and B are still byte-addressable, as shown in Table 6. For I/O Port B register
access, BHE must be low.
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Port Functions
(Cont.)

ALE/AS and ADO/AG-AD15/A15 in
Non-Multiplexed Modes

In non-multiplexed modes,
ADO/A0-AD15/A15 are address inputs only
and can become transparent (CLOT = 0) or
ALE dependent (CLOT = 1). In transparent
mode, the ALE/AS pin can be used as an
additional logic input to the PADs. The non-
multiplexed ALE dependent mode is useful
in applications for which the host processor

has a multiplex address/data bus and
ADO/A0—AD7/A7 are not multiplexed with
A0-A7 but rather are multiplexed with other
address lines. In these applications, Port A
serves as a data bus and each of its pins
can be directly connected to the corre-
sponding host’s multiplexed pin, where that
data bit is expected.

(See Table 8.)

EPROM

The PSD302 has 512K bits of EPROM.
Depending on the configuration of the data
bus, the EPROM can be organized as 64K
x 8 (8-bit data bus) or as 32K x 16 (16-bit
data bus). The EPROM has 8 banks of
memory. Each bank can be placed in any

address location by programming the PAD.
Bank0—-Bank7 can be selected by PAD
outputs ES0-ES7, respectively. The
EPROM banks are organized as 8K x 8
(8-bit data bus) or as 4K x 16

(16-bit data bus).

SRAM

The PSD302 has 16K bits of SRAM.
Depending on the configuration of the data
bus, the SRAM organization can be 2K x 8

(8-bit data bus) or 1K x 16 (16-bit data
bus). The SRAM is selected by the RS0
output of the PAD.

Page Register

The page register consists of four

flip-flops, which can be read from, or
written to, through the I/O address space
(CSIOPORT). The page register is
connected to the D3-D0 lines. The Page
Register address is CSIOPORT + 18H. The

page register outputs are P3—P0, which are
fed into the PAD. This enables the host
microcontroller to enlarge its address
space by a factor of 16 (there can be a
maximum of 16 pages). See Figure 8.

Control Signals

The PSD302 control signals are WR/Vpp or
R/W, RD/E/DS, ALE, BHE/PSEN, Reset,
and A19/CSl. Each of these signals can be
configured to meet the output control signal
requirements of various microcontrollers.

WR/Vpp or R/W

In operational mode, this signal can be
configured as WR or R/W. As WR, all write
operations to the PSD302 are activated by
an active low signal on this pin. As R/W,
the pin works with the E strobe of the
RD/E/DS pin. When R/W is high, an active
high signal on the RD/E/DS pin performs a
read operation. When R/ﬂls low, an active
high signal on the RD/E/DS pin performs a
write operation.

RD/E/DS

In operational mode, this signal can be
configured as RD, E, or DS. As RD, all
read operations to the PSD302 are acti-
vated by an active low signal on this pin. As
E, the pin works with the R/W signal of the
WR/Vpp or R/W pin. When R/W is high, an
active high signal on the RD/E/DS pin.
performs a read operation. When R/W is
low, an active high signal on the RD/E/DS
pin performs a write operation.

As DS, the pin functions with the R/W
signal as an active low data strobe signal.
As DS, the R/W defines the mode of
operation (Read or Write).
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Figure 7.
Port C Structure CADLOGO ADDRESS INDICATOR
CONF.
BIT
‘ ‘ (NOTE 12)
AT6 CADDHLT
ADDRESS L, CONFIGURATION
° b BIT: LATCH OR
PCo LATCH
_ | ¢ TRANSPARENT
i CS8 (OUTPUT LINE) FROM PAD CONTROL
GPCFO CADLOGT | l |
CONF. CONF.
BIT BIT
ALE
A17
ADDRESS 1 PAD
PCI LATCH
© _ CS9 (OUTPUT LINE) FROM PAD
CPCF1 CADLOG2 | ,
CONF. CONF.
BIT BIT
ADDRESS n1s
TO PAD
PC2 LATCH
CS10 (QUTPUT LINE) FROM PAD l
CPCF2 10
CONF EPROM
BIT

NOTE: 12. The CADDHLT configuration bit determines if A18-A16 are transparent via the latch, or if
they must be latched by the trailing edge of the ALE strobe.

|

Figure 8.
Page Register N
i TO PAD
P1 INPUTS
———FP0
—
Q Q Q Q
INTERNAL
LR DFF CK —CLR DFF cK —CLR DFF CK —{CLR DFF ¢k
RESET
2] _I D —l D —| D
INTERNAL WR
PAGE SELECT
+ . INTERNAL RD
AD3 AD2 AD1 ADO
~
DATA BUS
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Control Signals  ALE or AS BHE/PSEN
(Cont.) ALE polarity is programmable. When This pin’s function depends on the PSD302
programmed to be active high, a high on data bus width. If it is 8, the pin is PSEN; if
the pin causes the input address latches, it is 16, the pinis BHE. In 8-bit mode, the
Port A address latches, Port C, and A19 PSEN function enables the user to work
address latches to be transparent. The with two address spaces: program memory
falling edge of ALE locks the information and data memory (if COMB/SEP = 1). In
into the latches. When ALE is programmed this mode, an active low signal on the
to be active low, a low on the pin causes PSEN pin causes the EPROM to be read if
the input address latches, Port A address selected. The SRAM and /O ports read
latches, Port C, and A19 address latches to operation are done by RD low (CRRWR =
be transparent. The rising edge of ALE 0), or by E high and R/W high (CRRWR =
locks the appropriate information into the 1, CEDS = 0) or by DS low and R/W high
latches. (CRRWR, CEDS =1).
Figure 9.
Combined ADDRESS »{cs
PAD
Address Space SRAM
‘ OF
INTERNAL )
RD
- y
PSEN oF
EPROM
»(Cs
v
cs OE
1/0 PORTS
Figure 10.
8031-Type /O PORTS
Separate Code WNTERNAL | OE  c8
and Data w4 A
Address Spaces ; ¢
OE
ADRESS - CS
PAD
SRAM
» CS
S EPROM
PSEN __
P OE
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Control Signals BHE/PSEN SRAM, and I/O ports are read by RD low
(Cont.) Whenever a member of the 8031 family (CRRWR = 0), or by E high and R/W high
(or any other similar microcontroller) is (CRRWR =1, CEDS = 0) or by DS low
used, the PSD302’'s PSEN pin must be and R/W high (CRRWR, CEDS = 1). See
connected to the PSEN pin of the Figures 9 and 10.
microcontroller.
In BHE mode, this pin enables accessing of
If COMB/SEP = 0, the address spaces of the upper-half byte of the data bus. A low
the program and the data are combined. In on this pin enables a write or read opera-
this configuration (except for the 8031-type tion to be performed on the upper half of
case mentioned above), the PSEN pin the data bus (see Table 9).
must be tied high to V¢, and the EPROM,
Table 8. Signal Configuration Configuration | Signal Latch
Signal Latch Name Bits Mode Status
Status _lll All CDATA , CADDRDAT, CLOT =0 . Transparent
Operating 8-bit data, AT
= = non-multiplexed
Modes CDATA, CADDRDAT = 0, CLOT = 1 p Dependent
ADBIAS CDATA =1, CADDRDAT, CLOT =0 16-bit data, :l'_aEnsparent
- - = = non-multiplexed
AD15/A15 CDATA =1, CADDRDAT =0, CLOT = 1 p Dependent
CDATA = 0, CADDRDAT = 1 8-bit data, Transparent
multiplexed
CDATA = 1, CADDRDAT = 1 16-bit data, ALE
multiplexed Dependent
= = T
CADDRDAT =0, CLOT =0 non-multiplexed ransparent
ADO/AO- | GADDRDAT = 0, CLOT = 1 modes e
) =Y - Dependent
AD7/A7
. ALE
CADDRDAT = 1 multiplexed modes Dependent
CDATA 8bit cata, Transparent
=0 PSEN is active
BHE/ 16-bit data,
PSEN | CDATA - 1, CADDRDAT = 0 non-multilexed | Transparent
BHE is active
16-bit data, ALE
CDATA = 1, CADDRDAT =1 multiplexed mode, De
== ; pendent
BHE is active
A19 and A16-A19 can
pca-pco | CADDHLT =0 become logic inputs Transparent
A16-A19 can
become ALE
CADDHLT = 1 multiplexed Dependent
address lines
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Control Signals  ReSeT A19/CSI
(Cont.) This is an asynchronous input pin that When configured as CSlI, a high on this pin
clears and initializes the PSD302. Reset deselects, and powers down, the Ch|p A
polarity is programmable (active low or low on this pin puts the chip in normal
active high). Whenever the PSD302 reset operational mode. For PSD302 states
input is driven active for at least 100 ns, the during the power-down mode, see Tables
chip is reset. During boot-up (Vec applied), 12 and 13, and Figure 11.
the device is automatically reset internally
(internal automatic reset is over by the time In A19 mode, the pin is an additional input
Vec operating range has been achieved to the PAD. It can be used as an address
during boot-up). Tables 10 and 11 indicate line (CADLOG3 = 1) or as a general-
the state of the part during and after reset. purpose logic input (CADLOG3 = 0). A19
can be configured as ALE dependent or as
transparent input (see Table 8). In this
mode, the chip is always enabled.
Table 9. BHE A Operation
High/Low Byte
Selection Truth 0 0 Whole Word
Table (in 16-Bit 0 1 Upper Byte From/To Odd Address
Configuration 1 0 L.ower Byte From/To Even Address
Only) 1 1 None
Table Tg- Signal Configuration Mode Condition
Signal States ADO/AO—AD15/A15 Al Input
During and After T input
Reset PO PA7) Tracking ADO/AO-AD7 Input
(Po Address outputs A0-A7 Low
mn Input
(F’PBOOr;g;y 57550 CMOS outputs High
CS7-CS0 open drain outputs Tri-stated
PCO-PC2 Address inputs A16-A18 input
(Port C) CS8-CS10 CMOS outputs High
Table 11. Component Signals Contents
Internal States TS0-C510 All - 1 (Note 13)
Durmy and After CSADIN, CSADOUTA
Reset PAD CSADOUTZ, CSIOPORT, All = 0 (Note 13)
RS0, ES0-ES7
Data register A n/a 0
Direction register A n/a 0
Data register B n/a 0
Direction register B n/a 0

NOTE: 13. All PAD outputs are in a non-active state.
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Figure 11. ADDRESS INDICATOR
A19/CSI Cell CAToos TO EPROM
Structure CONF. :' ———
(NOTE 14)
CADDHLT
CONFIGURATION
BIT: LATCH OR
TRANSPARENT
CONTROL
ALE ‘
. ADDRESS A19
= A" LatcH TO PAD
A19CSI — +
CSI (POWER-UP SIGNAL) » TO PAD. EPROM, SRAM,
/" PORTS, LATCHES, ETC.
1
CR19/CSI
CONF.
BIT
NOTES: 14. The CADDHLT configuration bit determines if A19-A16 are transparent via the latch,
or if they must be latched by the trailing edge of the ALE strobe.
Table 12. Signal Signal Configuration Mode Condition
gtates g”””y ADO/AO-AD15/A15 Al Input
”;":;er' own I{e] Unchanged
ode PAG-PA7 Tracking ADO/AQ-AD7/A7 Input
Address outputs A0-A7 All 1's
1w Unchanged
PBO-PB7 CS0-C87 CMOS outputs All 1's
CS0-CS7 open drain outputs Tri-stated
o Address inputs A18-A16 Input
PCO-PC2 CS8-CS10 CMOS outputs Alt 1’s
Table 13. Component Signals Contents
Z’JZ’;’ na:’.gt:;‘fs TS0-CS10 All 1's (deselected)
DUWIlg PAD CSADIN, CSADOUTH,
CSADOUT2, CSIOPORT, All 0’s (deselected)
RS0, ESO-ES7
Data register A n/a
Direction register A n/a All
Data register B n/a unchanged
Direction register B n/a
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Figure 12.
PSD302 o
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80C31
The configuration bits for Figure 12 are:
CRESET 1 COMB/SEP 0 or 1 (both valid)
CALE 0 CRRWR 0
CDATA 0 CEDS 0
CADDRDAT 1
All other configuration bits may vary according to the application requirements.
Security Mode Security Mode in the PSD302 locks the be set by the MAPLE or Programming
contents of the PAD A , PAD B and all the software. In window packages, the mode is
configuration bits. The EPROM, SRAM, erasable through UV full part erasure. In
and I/O contents can be accessed only the security mode, the PSD302 contents
through the PAD. The Security Mode can cannot be copied on a programmer.
System In Figure 12, the PSD302 is configured to In Figure 13, the PSD302 is configured to
App[icatigns interface with Intel's 80C31, which is a 16- interface with Motorola’s 68HC11, which is

bit address/8-bit data bus microcontroller.
Its data bus is multiplexed with the low-
order address byte. The 80C31 uses
signals RD to read from data memory and
PSEN to read from code memory. It uses
WR to write into the data memory. It also
uses active high reset and ALE signals.
The rest of the configuration bits as well as
the unconnected signals (not shown) are
application specific and, thus, user
dependent.
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a 16-bit address/8-bit data bus microcon-
troller. Its data bus is multiplexed with the
low-order address byte. The 68HC11 uses
E and R/W signals to derive the read and
write strobes. It uses the term AS (address
strobe) for the address latch pulse. RESET
is an active low signal. The rest of the
configuration bits as well as the uncon-
nected signals (not shown) are application
specific and, thus, user dependent.
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Figure 13. v o
PSD302 =P
Interface With Microcontroller aa| 0pF =
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31] pas e 2| mry PC1
30| pas as 2 3] A pep |22
gg PA5 RESET |~ — RESET atogs) 22
— PAG . BHE/PSEN
PA7 x|@ 5 !
RQ
2? VRH MODB g Yec
— >l vRL
MODA GND
XTAL EXTAL 32 |12
PSD302
esHC11 L] j:'_
The configuration bits for Figure 13 are:
CRESET 0 COMB/SEP 0
CALE 0 CRRWR 1
CDATA 0 CEDS 0
CADDRDAT 1
All other configuration bits may vary according to the application requirements.
system In Figure 14, the PSD302 is configured to Port A is configured to work in the special
Applicatians work directly with Intel's 80C196KB micro- track mode, in which (for certain conditions)
(cant) controller, which is a 16-bit address/16-bit PAO-PA7 tracks lines ADO/AO-AD7/A7.

data bus processor. Address and data lines
muitiplexed. In the example shown, all
configuration bits are set. The PSD302 is
configured to use PCO, PC1, PC2, and
CSI/A19 as A16, A17, A18, and A19 inputs,
respectively. These signals are indepen-
dent of the ALE pulse (latch-transparent).
They are used as four general-purpose
logic inputs that take part in the PAD equa-
tions implementation.

Port B is configured to generate CS0-CS7.
In this example, PB2 serves as a WAIT
signal that slows down the 80C196KB
during the access of external peripherals.
These 8-bit wide peripherals are connected
to the shared bus of Port A. The WAIT
signal also drives the buswidth input of the
microcontroller, so that every external
peripheral cycle becomes an 8-bit data bus
cycle. PB3 and PB4 are open-drain output
signals; thus, they are pulled up externally.
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Figure 14.
PSD302
Interface With
Intel’s
80C196KB.
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GENERAL
PURPOSE  } =
INPUTS |
ALE
The configuration bits for Figure 14 are:
CRESET 0 CSECURITY Don't care
CALE 0 CPCF2, CPCF1,CPCFO0 0,0,0
CDATA 1 CPACOD7-CPACODO 00H
CADDRDAT 1 CPBF7-CPBFO 00H
CPAF1 Don't care CPBCOD7-CPBCOD0O  18H
CPAF2 1 CEDS 0
CA19/CSlI 1 CADLOG3—CADLOGO 0OH
CRRWR 0
COMB/SEP 0
CADDHLT 0
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Absolute

" Symbol Parameter Condition Min Max | Unit
Maximum -
Batinys’5 Tsta Storage Temperature - 65 + 150 C

Voltage on any Pin With Respect to GND -06 +7 \
Programming )
Y _
PP Supply Voltage With Respect to GND 0.6 +14 v
Vee Supply Voltage With Respect to GND -06 +7 \
ESD Protection >2000 \
NOTE: 15. Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at
theses or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to Absolute Maximum Rating conditions for
extended periods of time may affect device reliability.
Operating Tolerance
Range Temperature v,

Range g p ce 12 15 20
Commercial 0° C to +70°C +5V + 5% +10% +10%
industrial —40° C to +80°C +5V +10% +10%
Military —55° C to +125°C +5V +10% +10%

Recommended Symbol Parameter Conditions Min | Typ | Max| Unit

gpegq:{ny Voo Supply Voltage -12 Version 475 5 5251 V

onditions Vee Supply Voltage -15/-20 Versions 4.5 5 55 \
Viy High-level Input Voltage | Ve =45V1i055V 2 \
Vi Low-level Input Voltage Vec=45V1to55V 0 0.8 \

bc . - Symbol Parameter Conditions Min | Typ | Max | Unit

Characteristics

loL = 20 uA
Ve — 4.5V 0.01| 0.1
Voo Output Low Voltage | Y 78 - n v
oL=¢6m
Voo = 4.5V 0.15] 0.45
lon = —20 pA 4.4 |4.49
, Voo =45V
Vou Output High Voltage vV
loy = -2 mA 24 | 39
Veg =45V ' :
| Ve Standby Current Comm'l 50 | 100 A
;
58 (CMOS) (Notes 16 and 18) | Ind/Mil 75 | 150 | *
Ve Standby Current Comm’l 1.5 3
Ise2 . mA
(TTL) {(Notes 17 and 18) Ind/Mil 2 3.2
Active G { (CMOS Comm'l (Note 20) 16 35
n
| SCRI\;-\el\/I r:”tes |( o ) Comm'l (Note 21) 28 [ 50 |
ce! (N : 160 defgc € Ind/Mil (Note 20) 16 | 45
(Notes 16 and 19) Ind/Mil (Note 21) 28 | 60
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be o Symbol Parameter Conditions Min| Typ | Max| Unit
%):ﬁt):tenstlcs ) c Comm’l (Note 20) 47 | 80
. ' f\sc;\;\emcgrre:ts( lM?‘Z)) Commil (Note 21) 59| 95|
ce2 ock Selecte -
Ind/Mil (Note 2 47 | 100
(Notes 16 and 19) nd/Mil (Note 20) 0
Ind/Mil (Note 21) 59 | 115
Active Current (TTL) Commvl (Note 20) 36 | 65
locs | (SRAM Not Selected) Icom”_‘ ' ’(\INO‘E 21) 58 | 80 | ma
(Notes 17 and 19) nd/MfI( ote 20) 36 | 80
Ind/Mil (Note 21) 58 95
Active Current (TTL) Comm {Note 20) 67 | 105
locs | (SRAM Block Selected) fomMW' (Note 21) 79 11201 A
(Notes 17 and 19) nd/Mil (Note 20) 67 | 130
Ind/Mil (Note 21) 79 | 145
It Input Leakage Current Vin=5.5Vor GND -1 |01 1 A
o Oulput Leakage Current | Vour ~55VorGND |-10] +5] 10| ©
NOTE: 16. CMOS inputs: GND + 0.3 V or Vg £ 0.3V.
17. TTL inputs: V) < 0.8 V, V)= 2.0 V.
18. CSI/A19 is high and the part is in a power-down configuration mode.
19. AC power component is 3.0 mA/MHz (power = AC + DC).
20. Ten (10) PAD product terms active. (Add 380 uA per product term, typical, or 480 uA
per product term maximum
21. Forty-one (41) PAD product terms active.
AC -12 -15 -20
isti Symbol Parameter - - - Unit
l:;ha" 3;,0,“"," istics ¥ Min | Max | Min | Max | Min | Max
ngzra”’"n;?g T ALE or AS Pulse Width 30 40 50
T2 Address Set-up Time 9 12 15
T3 Address Hold Time 9 12 15
ALE or AS Trailing Edge
T4 to Leading Edge of Read 12 15 20
T5 ALE Valid to Data Valid 130 140 170
Address Valid to
T6 Data Valid 120 150 200
T7 CSI Active to Data Valid 130 160 200
Leading Edge of Read to
8 Data Valid 38 55 60
T9 Read Data Hold Time 0 0 0
ns
Trailing Edge of Read to
T10 Data High-Z 32 35 40
Trailing Edge of ALE
T or AS to Leading 12 15 20
Edge of Write
T12 RD. E, PSEN' DS 45 60 75
pulse width
Ti2A | WR Pulse Width 25 35 45
Trailing Edge of Write or
T13 Read to Leading Edge 0 0 0
of ALE or AS
Address Valid to Trailing
T14 Edge of Write 120 150 200
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éle teristi Symbol Parameter 12 15 20 Unit
(c:,;f;’ eristics 19 Min | Max | Min | Max | Min | Max

CSI Active to Trailing

T15 Edge of Write 130 160 200

T16 Write Data Set-up Time 20 30 40

T17 Write Data Hold Time 5 10 15

T18 Port Input Set-up Time 30 35 45

T19 Port Input Hold Time 0 0 0
Trailing Edge of Write

T20 to Port Output Valid 40 50 60
ADi or Control to

T21 530 Valid 6 35 6 40 5 45
ADi or Control to

T22 T30 Invalid 5 35 4 40 4 45
Track Mode Address

T23 Propagation Delay: 22 28 28
CSADOQUT1 Already True
Track Mode Address
Propagation Delay:

T23A | CSADOUT1 Becomes 33 50 50
True During ALE or AS

To4 Tracl.( Mo<_ie Address 15 o7 o7 ns
Holding Time

T25 Track Moge Read 29 35 35
Propagation Delay

T26 | [rack Mode Read 1 [ 20| 10| 29 | 10| 35
Hold Time

To7 Track Mode Write Cycle 50 30 30

Data Propagation Delay
Track Mode Write Cycle
T28 Write to Data Propagation 8 30 7 40 7 55
Delay

Hold Time of Port A Valid
T29 During Write CSOi 2 4 4
Trailing Edge
T30 | CSIActive to CSOi Active 9 45 9 55 8 60
CSl Inactive to CSOi

T31 . 9 45 9 55 8 60
Inactive
Direct PAD Input as

T32 Hold Time 10 12 15
R/W Active to E or

T33 DS Start 20 30 40

T34 E or DS End to RW 20 30 40

T35 AS Inactive to E high 15 20 25

NOTES: 22. ADi = any address line. o
23. CS0i = any of the chip-select output signals coming through Port B (CS0-CS7) ol
through Port C (CS8-CS10).
24. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent
A19, RD/E/DS, WR or R/W, transparent PCO-PC2, ALE (or AS).
25. Control signals RD/E/DS or WR or R/W.
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Figure 15.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =0
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See referenced notes on page 2-119.
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Figure 16.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =1
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See referenced notes on page 2-119.
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Figure 17.
Timing of 16-Bit
Multiplexed
Address/Data
Bus, CRRWR =0
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See referenced notes on page 2-119.
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Figure 18.
Timing of 16-Bit
Multiplexed
Address/Data
Bus, CRRWR =1
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See referenced notes on page 2-119.
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Figure 19.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data
Bus, CRRWR = 0
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See referenced notes on page 2-119.
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Figure 20.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Daia
Bus, CRRWR =1
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See referenced notes on page 2-119.
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Figure 21.
Timing of 16-Bit

Non-
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Address/Data
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See referenced notes on page 2-119.
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Figure 22.
Timing of 16-Bit
Non-
Multiplexed
Address/Data
Bus, CRRIWR = 1
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See referenced notes on page 2-119.
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Figure 23. " N
Chip-Select _ f_:—
Output Timing e )
Direct PAD ** X weuTsTABLE J
Input
Multiplexed 2! E
PAD Inputs ( KX)(XX
2 3 =
ALE
{Multiplexed a4
Mode Only} -« ! >
or ALE
(Multiplexed N/
Mode Only}
o1 22
-4 » r-
TS0 12839 ] \ i/
L
Figure 24.
Port A as 2 =
ADO-AD7 Timing o REROCVOE - VRTECYCLE ‘4,
(Track Mode), Direct (2629
CRRWR =0 PAD INPUT STABLE INPUT STABLE @XXX
Input «l? ‘]| |
™
Multiplexed (%% [ INPUT STAB { INPUT STABLE
PAD Inputs :EXX) utTs € (X) S (}
2] 3 - 2 3
il bl 25 | - 26 - bl
|
AO/ADO- T READ VWRITTEN
A7/AD7 ___—X—_ADDRESS > DA (| aooress |> DATA i
32
ALE | J!f ) /1 /—\_
1 1
or ALE *__/ﬁ \__/ \_/—
N 12
RD/E/DS as RD - 4 > ;/
——32L- o 11 12 -
WRVee or /
R/W as WR 24 24 ¥
et {2 e Kl aall PR
PAQ-PA7 ADR [/ DATA ADR DATA
\L.our /I \__ N > OuT out
28 ‘>_
Jﬁ'
—— (28.31)
CSOi
See referenced notes on page 2-119.
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Figure 25.
Port A as
ADO-AD7 Timing 3 5
(Track Mode), READ CYCLE ™ WRITE CYCLE
CRRWR = 1 v | >
Direct
PAD :) INPUT STABLE ( INPUT STABLE )KXXXX
Input PHEN|
Multiplexed 2% E@ NPUT STABLE XX NpuT STABLE 00—
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|
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0ADO, X ADDRESS DA;}; ADDRESS | )———((WITTEN ) ——
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Notes for 26. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent A19.
I RD/E/DS, WR or R/W, transparent PCO-PC2, ALE in non-multiplexed modes.
Timing
Diagrams 27. Multiplexed inputs: aniof the following inputs that are latched by the ALE (or AS):
A0/ADO-A15/AD15, CSI/A19 as ALE dependent A19, ALE dependent PCO-PC2.

28.

29.

30.

3

=

33.

CS0i = any of the chip-select output signals coming through Port B (CS0-CS7) or through

Port C (CS8-CS10).

CSADOUTH1, which internally enables the address transter to Port A, should be derived only
from direct PAD input signals, otherwise the address propagation delay is slowed down.
CSADIN and CSADOQUT2, which internally enable the data-in or data-out transfers, respectively.
can be derived from any combination of direct PAD inputs and multiplexed PAD inputs.

. The write operation signals are included in the CSOi expression.
32.

Multiplexed PAD inputs: any of the following PAD inputs that are latched by the ALE

{or AS) in the multiplexed modes: A11/AD11-A15/AD15, CSI/A19 as ALE dependent A19, ALE
dependent PCO-PC2.

CSO0i product terms can inciude any of the PAD input signals shown ins Figure 3,

except for reset and CSI.
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Table 14. T4=25°C, f=1MHz
Pin . 24 Symbol Parameter Conditions | Typical®®| Max | Unit
Capacitance ; ) ;
Cin Capacitance (for input pins only) Vin=0V 4 6 pF
Coutr | Capacitance (for input/output pins) Vour=0V 8 12 pF
Cvpp | Capacitance (for WR/Vpp of RW/Vpp) | Vep =0V 18 25 | pF
NOTES: 34. This parameter is only sampled and is not 100% tested.
35. Typical values are for T, = 25°C and nominal supply voltages.
Figure 26.
AC Testing
Input/Output
Waveform 30V
TEST POINT -—X 15V
oV
Figure 27. 001V
AC Testing '
Load Circuit
1950
DEVICE
UNDER
TEST CL =30pF
l (INCLUDING
e SCOPE AND JIG
~" CAPACITANCE)
Erasure and To clear all locations of their programmed device. For maximum system reliability,
Programming contents, expose the device to ultra-violet these sources should be avoided. If used in

light source. A dosage of 15 W second/cm?
is required. This dosage can be obtained
with exposure to a wavelength of 2537 A
and intensity of 12000 uW/cm? for 15 to 20
minutes. The device should be about 1
inch from the source, and all filters should
be removed from the UV light source prior
to erasure.

The PSD302 and similar devices will erase
with light sources having wavelengths
shorter than 4000 A. Although the erasure
times will be much longer than with UV
sources at 2537 A, exposure to fluorescent
light and sunlight eventually erases the

such an environment, the package
windows should be covered by an opaque
substance.

Upon delivery from WSI, or after each
erasure, the PSD302 device has all bits in
the PAD and EPROM in the “1” or high
state. The configuration bits are in the “0"
or low state. The code, configuration, and
PAD MAP data are loaded through the
procedure of programming

Information for programming the device is
available directly from WSI. Please contact
your local sales representative.
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Pin
Assignments

44-Pin

44-Pin 52-Pin
Name PLOCC | cpea | PgFP
Package Package| Package

BHE/PSEN 1 As 46
WR/Vpp or RIW 2 Ay 47
RESET 3 B4 48
PB7 4 Ag 49
PB6 5 Bs 50
PB5 6 Ao 51
PB4 7 Bo 2
PB3 8 B1 3
PB2 9 Co 4
PB1 10 Cq 5
PBO 1 Do 6
GND 12 D4 7
ALE or AS 13 Ey 8
PA7 14 Es 9
PAG 15 Fi 10
PA5 16 Fo 1
PA4 17 Gy 12
PA3 18 Go 15
PA2 19 Ho 16
PA1 20 Gj 17
PAO 21 Hs 18
RD/E/DS 22 Gy 19
ADO/AO 23 Ha 20
AD1/A1 24 Hs 21
AD2/A2 25 Gs 22
AD3/A3 26 He 23
AD4/A4 27 Ge 24
AD5/A5 28 H 25
AD6/AB 29 G7 28
AD7/A7 30 Gg 29
ADS/A8 31 Fy 30
ADY/A9 32 Fg 31
AD10/A10 33 E; 32
GND 34 Eg 33
AD11/A11 35 Dg 34
AD12/A12 36 D7 35
AD13/A13 37 Cg 36
AD14/A14 38 Cz 37
AD15/A15 39 Bg 38
PCO 40 B, M
PC1 41 Ay 42
PC2 42 Bg 43
A19/CSI 43 Ag 44
Vee 44 Bs 45

NOTE: 36. Pins 1. 13, 14, 26

. 27.39, 40. and 52 are No Connect.
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Package -
Information =
512
i3
g g B
- B8ngElE 82288
Flgure 28. peoUElF><dacn
Drawi”g L4 — ©cweoar-rIITIITR
44 Pin Ceramic RN AR R RER R
Leaded Chip PB4 AD15/A15
Carrier (CLDCC) PB3 AD/14/A14
with Window PB2 AD13/A13
Package Type L PB1 AD12/A12
( ge WP ) PBO AD11/AT
GND GND
ALE or AS AD10/A10
pA7 AD9/A9
PA6 ADB/A8
PAS5 ADT7/AT
PA4 AD6/AG
R
S2SE¥33%
Q = N M <t
(TOP VIEW) E 22222
Figure 29.
Drawing J2 — =
44-Pin Plastic €
Leaded Chip L 2B 1B
Carrier (PLDCC) .- EE 32858
(Package Type BElElFs<aac
J) T oa-32958°
pBa 7 [ AD15/A15
PB3 8 [ AD14/A14
pPB2 9 [] AD13/A13
P81 AD12/A12
PBO AD11/A11
GND GND
ALE or AS AD10/A10
PA7 AD9/A9
PAG ADS/A8
PAS AD7/AT
PA4 AD6/A6
RSN
N N N N o
f3<<34
b S =8 & g
(TOP VIEW) gI<e2%9
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Figure 30.
Drawing Q2 — iz
52-Pin PQFP 5 |2
(Package Type Q) L
g§$58|i|%8§8580
aoxlElo Paada z
QOO
/O
NC 1 [ [139 NC
PB4 2 [] [138 AD15/A15
PB3 3 [} [ 137 AD14/A14
PB2 4 [ [—136 AD13/A13
PB1 5 [] [—135 AD12/A12
PBO 6 [] 134 AD11/A11
GND 7 [} 733 GND
ALEor AS 8 [} [—132 AD10/A10
pa7 9 [} [— 131 AD9/A9
PA6 10 [} [ 130 ADg/A8
PAS 11 [] 129 AD7/A7
Pad4 12 [} [ 128 AD6/AG
NC 13 [} 27 NC
N
Juut L
T
SO0 ao0aan
(TOP VIEW) FESE A
Figure 31:
Drawing X2 — 1 2 3 4 5 6 7 8
44-Pin CPGA @
(Package Type X) OOOOO
OCOOOLO

OJORO.
©

©
©

(TOP VIEW, THROUGH PACKAGE)
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Ordering
Information

Operating wsi
Part Number ‘7,’::) Pa;;l;zg e Zz;:ﬁg; Temperature | Manufacturing
Range Procedure
PSD302-12J 120 | 44-pin PLDCC J2 Commercial Standard
PSD302-12L 120 | 44-pin CLDCC L4 Commercial Standard
PSD302-12Q 120 | 52-pin PQFP Q2 Commerecial Standard
PSD302-12X 120 | 44-pin CPGA X2 Commercial Standard
PSD302-15J 150 | 44-pin PLDCC J2 Commercial Standard
PSD302-15J1 150 [ 44-pin PLDCC J2 Industrial Standard
PSD302-15L 150 | 44-pin CLDCC L4 Commercial Standard
PSD302-15LlI 150 | 44-pin CLDCC L4 Industrial Standard
PSD302-15LM 150 | 44-pin CLDCC L4 Military Standard
PSD302-15LMB | 150 | 44-pin CLDCC L4 Military MIL-STD-883C
PSD302-15Q 150 | 52-pin PQFP Q2 Commercial Standard
PSD302-15X 150 | 44-pin CPGA X2 Commercial Standard
PSD302-15XI 150 | 44-pin CPGA X2 Industrial Standard
PSD302-15XM 150 | 44-pin CPGA X2 Military Standard
PSD302-15XMB | 150 | 44-pin CPGA X2 Military MIL-STD-883C
PSD302-20J 200 | 44-pin PLDCC J2 Commercial Standard
PSD302-20J! 200 | 44-pin PLDCC J2 Industrail Standard
PSD302-20L 200 | 44-pin CLDCC L4 Commercial Standard
PSD302-20LlI 200 [ 44-pin CLDCC L4 Industrial Standard
PSD302-20LM 200 | 44-pin CLDCC L4 Military Standard
PSD302-20LMB | 200 | 44-pin CLDCC L4 Military MIL-STD-883C
PSD302-20Q 200 | 52-pin PQFP Q2 Commercial Standard
PSD302-20X 200 [ 44-pin CPGA X2 Commercial Standard
PSD302-20XI 200 | 44-pin CPGA X2 Industrial Standard
PSD302-20XM 200 | 44-pin CPGA X2 Military Standard
PSD302-20XMB | 200 | 44-pin CPGA X2 Military MIL-STD-883C
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