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Company Profile

Bampany WSl is a market leading producer of high- application specific controllers and related
Descriptian performance programmable peripheral products. These devices are the first to
integrated circuits. The company was integrate high-performance EPROM,
founded in 1983 to serve the needs of SRAM and user-configurable logic and
system designers who need to achieve deliver a performance and integration
higher system performance, reduce the breakthrough to the programmable
size and power consumption of their peripherals market.
systems, and shorten their product
development cycles in order to achieve WSI’s Programmable Peripherals and non-
faster market entry. volatile memory products enable electronic
designers to reduce their system size,
WSI produces an innovative portfolio of shorten product development cycles and
Programmable Peripherals as well as a bring new system products to market in
broad line of high-performance non-volatile less time. As a result, WSI has established -
programmable PROM and EPROM itself as a leading supplier of high-
memory products, both based on its performance programmable solutions to a
patented self-aligned split-gate CMOS broad customer base that includes some of
EPROM technology. The new the world’s largest and most technologically
Programmable Peripherals enable rapid advanced electronics companies.
system design of high-performance
Tgclmo[agy WSI’s patented self-aligned, split-gate contactless memory arrays resulting in
EPROM technology enables higher dramatic die area savings. This high
performance and greater memory densities density memory capability enables WSI to
per chip area than the traditional stacked- provide cost-effective market leading
gate method. By developing significantly products such as the smallest 4-Mbit
higher read current, the WSI EPROM cell EPROM on the market. WSI’s proprietary
has enabled the development of several NVM technology (licensed to Sharp
memory devices that are the fastest of their Corporation and National Semiconductor
type on the market. This core NVM Corporation) has enabled WSI to be first in
technology is further leveraged by WSI's the industry with numerous product
architecture and design innovations such breakthroughs in speed, high density,
as staggered virtual ground and process innovations and packaging.
Markets and WSI's Programmable Peripheral and high- controllers and others. High performance
Applications performance non-volatile memory products memory applications include digital signal

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

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: Microcontroller
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/O 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 MAP168 integrates high-
performance EPROM, SRAM, a PAD and
user-configurable logic. Ideal for high-
speed applications requiring expanded
memory, system integration and increased
data security, the 45 ns MAP168 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.

Programmable Peripheral
Development Tools

WSI’s Programmable Peripheral products
are supported with complete easy-to-use
system development tools from both Data
1/0 and WSI. The Data I/O Unisite
programmer can be used for production
programming. The WSI 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

WS 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.
Commerecial, 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
(RPROMs) 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

EPROMs 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.

WSI 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
VLSI 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
WSI in Fremont, CA. ANAM is the largest
independent manufacturer of I.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 WSI 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 WS''s international sales network includes Management and Previous
several regional sales managers who direct Affiliations:
the resources of.the company to major Michael Callahan
market opportunities. Experienced President. CEO and
technical field application engineers located ; ’
in each field office assist WSI’s customers Chairman of the Board
. . (Advanced Micro Devices, Monolithic
during their advanced product development Memories, Motorola)
and match customer needs with WSI'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 WSI sales network. V. P. Marketing
) (Intel, Motorola)
United States Thomas Branch
Direct sales and field application V. P. Worldwide Sales
engineering offices in Boston, Chicago, (Monolithic Memories, Fairchild)
Huntsville, Philadelphia, Dallas, Los
Angeles and Fremont, CA; More than 25 George Kern .
manufacturer's representatives for major V. P. Operations
. - - (Advanced Micro Devices, Monolithic
national accounts; national distributors Memories)
include Arrow/Schweber, Time Electronics i
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, Italy, 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 Partners,

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.
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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

PROGRAMMABLE SYSTEM"
DEvicE Fits MULTIPLE
MICROCONTROLLERS

IC HAs EPROM, RAM,
AND LocgIc For

45 CONFIGURATIONS:
INTERFACES

8- AND 16-BIT
MICROCONTROLLERS.

MiLT LEONARD

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 I/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 I/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 MAP168
mappable memory chip introduced last year (see ELECTRONIC DESIGN, July 28,
1988, p. 91). In addition to the memory, decoding, and muitipiexer functions of
the 168, the 301 includes three software-configurable 8-bit I/0 ports (A, B, and
C), configuration registers, latched inputs, more chip-select lines, and more
control on the strobe lines (Fig. 1). Like the 168, a programmable security bit is
given to protect against reverse engineering.

Most controllers can’t be reprogrammed once they’re configured. Moreover,
their controller’s I/0 ports are designed to perform one of two mutually exclu-

Reprinted with permission from ELECTRONIC DESIGN
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Article Reprint

USER-CONFIGURABLE

MICROCONTROLLER INTERFACE

sive functions: convey control sig-
nals to peripheral devices or address
and data signals to shared resources.
Supplying both of these functions re-
quires 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
80186/88 and 6BHCXXX 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 13inputs 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 func-
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 I/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, I/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.

170 ports A and B in the 8- and 16-

Vee
GND

Configuration
registers

RD/E

WR/Vpp0r R/W
BHE/PSEN

Control

Reset

A19/CSI

Ag_15/ADg 15
Latch B
=

Latch A

Aq_4/AD,

8or16
select i
Multiplexed or
(CData) nonmultiplexed
select

Key:
ALE = Address Latch Enable
AS = Address Strobe

8or 16 select = Data Bus -
Width Select

Programmable PBy_;
address Port B
decoder
(PAD) Dy_7/ADy_;
PAy 7

Address bus Ay ;5

RS0 = RAM Select
ES,_; = EPROM Block Select

256-Kbit EPROM
8 blocks
(4k X 8or 2k X 16)
of EPROM

16-kbit SRAM
(2 X 8or 1k X 16)

PCy_, = PAD input or out-
puty 5

c—sﬂ-i 0
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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. AHIGHLY RECONFIGURABLE PSD 301 microcontroller peripheral from WaferScale Integration has multiplexed or

gy
y lyy
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MICROCONTROLLER INTERFACE

USER-CONFIGURABLE

ADB—IS

PortA

-
AD,

te———1/00rAy_; AD,

ALE —————

BHE/PSEN ————>

_ BHEFF PurtB
/W or WR /Y pp ———— o

= 1/0 or Chip Sefect, .,

RD/E————
A19/CSI
Reset

PortC

e A,¢_1 07 Chip Selecty_,

ALE = Address Latch Enable

BHE/PSEN = Byte High Enable or Program Store Enable

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

A19/CS1 = High Address Bit or Chip Select Input (power down)

1/0.0r Ag_; 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 2.1/0 PORT CONFIGURATION FOR THE PSD:301 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 C in 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 multiplexed 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 IBM-
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

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 Q@ X
PSD301 Programmable Microcontroller 120 NOW Q4 ‘91 . . .
Peripherals with Memory; 150-200 NOW NOW . . . .
x8/x16; 256Kb — 1Mb EPROM; 200 NOW . .
PSD311 16K SRAM; PAD; System 120 NOW Q4 '91 . . .
Features. 150-200 NOW  Q4'91 e e e
200 Q4 '91 . .
PSD302 120 NOW Q1'92 . .
150-200 NOW Q1 '92 . .
PSD312 120 NOW Q1'92 ' .
150-200 NOW Q1 '92 . .
PSD303 120 Q4 '91 Q1'92
150-200 Q4 '91 Q1'92
PSD313 120 Q4'91 Q1'92
150-200 Q4 '91 Q1'92
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 NOW . .
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 I/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 Microsequencer 20-25MHz NOW NOW * . * .
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.

*Jand S packages not available in 30MHz

1-11
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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, NOwW
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, NOwW
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 NOW

and Users Manual

1t 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) J L P S
WS57C191B 2K x 8 16K CMOS PROM 35-55 . .
WS57C291B 2K x 8 16K CMOS PROM 35-55 .
WS57C45 2K x 8 16K CMOS Reg. PROM 25-35 .
WS57C43B 4K x 8 32K CMOS PROM 35-70 . .
WS57C498 8K x 8 64K CMOS PROM 35-70 . .
WS57C49C 8K x 8 64K CMOS PROM 35-70 . .
WS57C51C 16K x 8 128K CMOS PROM 35-70 . .

WS57C71C 32K x 8 256K CMOS PROM 45-70 L)

CMOS PROMs — MILITARY

DESC

Package Selection
Part No. Architecture Description Speed (ns) SMD D F H K T
WS57C191B 2K x 8 16K CMOS PROM 45-55 . L
WS57C291B 2K x 8 16K CMOS PROM 45-55 . .
WS57C45 2K x 8 16K CMOS Reg. PROM 35-45 . L .
WS57C43B 4K x 8 32K CMOS PROM 45-70
WS57C498 8K x 8 64K CMOS PROM 45-70 . . .
WS57C49C 8K x 8 64K CMOS PROM 45-70 . .« e
WS57C51C 16K x 8 128K CMOS PROM 45-70 .
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 x8 High-Speed 64K CMOS EPROM 55-70 L
WS57C128F 16K x 8 High-Speed 128K CMOS EPROM 55-70 .
WS57C128FB 16K x 8 High-Speed 128K CMOS EPROM 35-45 s e .
WS57C256F 32K x 8 High-Speed 256K CMOS EPROM 4570 L .
HIGH-SPEED CMOS EPROMs — MILITARY

DESC Package Selection
Part No. Architecture Description Speed (ns) SMD C D T L
WS57C64F 8K x 8 High-Speed 64K CMOS EPROM 70 . o
WS27C64F 8K x8 Low-Power 64K CMOS EPROM 90 . LI
WS57C128F 16K x 8 High-Speed 128K CMOS EPROM 70 . S
WS57C128FB 16K x 8 High-Speed 128K CMOS EPROM 45-55 * .
WS27C128F 16K x 8 Low-Power 128K CMOS EPROM 90 . L
WS57C256F 32K x 8 High-Speed 256K CMOS EPROM 55-70 . LI .
WS27C256F 32K x 8 Low-Power 256K CMOS EPROM 90 . L .
CMOS EPROMs — COMMERCIAL

Package Selection

Part No. Architecture Description Speed (ns) D J L
WS27C010L 128K x 8 Low-Power 1 Meg CMOS EPROM 120-150 L .
WS27C210L 64K x 16 Low-Power 1 Meg CMOS EPROM 100-200 L .
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 .
WS27C512L 64K x 8 Low-Power 512K CMOS EPROM 120-200 . LI .
WS27C010L 128K x 8 Low-Power 1 Meg CMOS EPROM 150-200 . L .
WS27C210L 64K x 16 Low-Power 1 Meg CMOS EPROM 150-200 s e .

[ ll
ly
uy

uy
iy
Iy
"

1-13



PRODUCT SELECTOR GUIDE

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 26.4,33MHz  23.6,29 MHz .
WS5910 CMOS Microprogram Controller 20,30 MHz 20,30 MHz . .
WS59510 16K x 16 CMOS Multiplier-Accum. 30-50 ns . . .
WS59520 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 -
C/iz Ceramic Leadless Chip Carrier (CLLCC) Y/N Y -
DY 0.600" Ceramic Dip YN N -
F/H Ceramic Flatpack Y/N Y -
J Plastic Leaded Chip Carrier (PLDCC) N Y Y
L/N Ceramic Leaded Chip Carrier (CLDCC) YN Y -
P Plastic Dip N N Y
Q Plastic Quad Flat Pack (PQFP) N Y Y
S 0.300" Plastic Dip N N Y
T/K 0.300” Ceramic Dip Y/N N -
XIG Ceramic Pin Grid Array (CPGA) Y/N N -
I WSI REGIONAL HOTLINES
_= _= E 5E USA Northwest: Tel: 510-656-5400 Fax: 510-657-5916
y—¥ _5' .__— USA Sc_:uthwest: Tel: 714-753-1180 Fax: 714-753-1179
———F 4 USA Midwest: Tel: 708-882-1893 Fax: 708-882-1881
USA Southeast: Tel: 214-680-0077 Fax: 214-680-0280

47280 Kato Road

Fremont, California 94538-7333

Tel: 510-656-5400 Fax: 510-657-5916
800-TEAM-WSI (800-832-6974)

In California 800-562-6363

USA Mid-Atlantic: Tel:
USA Northeast: Tel:
Europe (France): Tel:
Europe (Germany) Tel:
Asia (Hong Kong) Tel:

215-638-9617
508-685-6101

33 (1) 69-32-01-20
(49) 89.23.11.38.49
852-575-0112

Fax:
Fax:
Fax:
Fax:
Fax:

215-638-7326
508-685-6105

33 (1) 69-32-02-19
(49) 89.23.11.38.11
852-893-0678
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Ordering Information

-
[ ] an—
(Y N r_—§ =
— 33— ¥ H
s o= = High-Performance CMOS Products
PSD3XX -35 D 1 B
—— —
Basic Part Number ‘— Manufacturing Process:
(Blank) = WSI Standard Manufacturing Flow
B = MIL-STD-883C Manufacturing Flow
Operating Temperature Range:
(Blank) = Commercial: 0° to +70°C
Veo: +5V + 5%
| = Industrial: —40° to +85°C
Vee: +5V + 10%
M = Military: —55° to +125°C
Vee: +5V + 10%
—— Package: Window
A = PPGA Plastic Pin Grid Array No
B = 0900” 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 = 0.600" Plastic DIP No
Q = Plastic Quad Flatpack No*
R = Ceramic Side Brazed Yes
S = 0.300” Thin Plastic DIP No
T = 0.300" Thin CERDIP Yes
W = Waffle Packed Dice —
X = Ceramic Pin Grid Array Yes
Y = 0600" CERDIP No
Z = CLLCC No
— Speed:
-120=120ns
-150 =150 ns
— 200 =200ns
Etc.
*Surface Mount
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Programmable Peripheral

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
19 Individually Configurable I/O pins decoding.
that can be used as
Microcontroller I/O port expansion (16 Kbit Static RAM
Programmable Address Decoder — Configurable as 2K x 8 or as 1K x 16
(PAD) 110 — 120 ns SRAM access time, including
Latched address output input latches and PAD address
Open drain or CMOS decoding
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
Add'ress Decoding up to 1 MB O Built-In Security
Logic replacement — Locks the PSD301 Configuration and
PAD Decoding
“No Glue” Microcontroller Chip-Set
Built-in address latches for multiplexed [ Available in a Variety of Packaging
address/data bus — 44 Pin PLDCC and CLDCC
Non-multiplexed address/data bus — 52 Pin PQFP
mode — 44Pin CPGA
Selectable 8 or 16 bit data bus width
ALE and Reset polarity programmable [ 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 Pin Compatible with the
BHE/pin for byte select in 16-bit mode PSD3XXpFamin
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: am: TMS320C14
of ME20S, MESHC 11, MEEHC 18,
Microcontrollers M68000/10/20, M60008, M683XX [ Signetics: SC80C451, SC80552
Supported
O Intel family: U Zilog: Z8, 780, 180
8031/8051, 8096/8098, 80186/88,
[ National: HPC16000, HPC63400

80196/98




PSD301

Applications [J Computers (Workstations and PCs) 3 Industrial
— Fixed Disk Control, Modem, Imaging, — Robotics, Power Line Access,
Laser Printer Control Power Line Motor
[ Telecommunications (d Medical Instrumentation
— Modem, Cellular Phone, Digital PBX, — Hearing Aids, Monitoring Equipment,
Digital Speech, FAX, Diagnostic Tools
Digital Signal Processing Q Military
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems
Introduction The PSD301 is a member of the rapidly required control and peripheral elements of
growing family of PSD devices. The a microcontroller-based system peripheral
PSD301 is ideal for microcontroller-based with no external discrete “glue” logic
applications, where fast time-to-market, required.
small form factor, and low power con-
sumptions are essential. When combined The solution comes complete with simple
in an 8- or 16-bit system, virtually any system software development tools for inte-
microcontroller (68HC11, 8051, 8096, grating the PSD301 with the microcon-
16000, etc.) and the PSD301 work together troller. Hosted on the IBM PC platforms or
to create a very powerful chip-set solution. compatibles, the easy to use software
This implementation provides all the enables the designer complete freedom in
designing the system.
Product The PSD301 integrates high performance O Aninterface to shared external
Description user-configurable blocks of EPROM, resources.

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

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

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

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 R/W 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
multiplexed, whichever is required by the
host processor.

22



PSD301

Product The flexibility of the PSD301 1/O ports The PSD301 on-chip programmable
Discription permits interfacing to shared resources. address decoder (PAD A) enables the user
(cont. ) The arbitration can be controlled internally to map the I/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
1/0 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.
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PROG.
RSO
oK BIT Rt
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Figure 2.
PSD301 Port
Configurations

RD/E
A/CSI

RESET

Ag-Ass
Ag-A;

ALE

RD/E
A4/CSI

RESET

R/W OR WR/Vpp
—

— |
BHE/PSEN

—_—
R/W OR WR/Vpp
—_—

—_—]

ADg-AD5
AD,-AD, PA
ALE ]
BHE/PSEN

PB

PC

1/0 OR Ag-A;
ADy-AD;

1/0 or CS,-CS;

|—

Ase-Asg OR CS4-CSyp
|

PSD301 configured for multiplexed
16-bit address/data bus

PA

Do-D;

PB

PC

Dg-D;5

Ass-Aqg OR CS;-CSyo
[ —

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

Figure 2 shows the PSD301’s I/0 port configurations.
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B E——

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

Legend:
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addresses Ap-A; multiplexed with data lines Dy-D;.
= addresses Ag-Ais multiplexed with data lines Dg-Ds.
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Table 1. PSD301

Pin Descriptions _Iiame Type Description
BHE/PSEN l 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 /O 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 Vgg. In this case, RD or E and R/W
provide the read strobe for the SRAM, 1/O ports, and
EPROM. When the data bus width is configured as 16
(CDATA = 1), this pin is BHE. When BHE is low, 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 1 In the operating mode, this pin’s function is WR

R/W/Vpp (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 andE = 1, a
write operation is executed. In programming mode, this pin
must be tied to Vpp voltage.

RD/E | 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 RIW = 1
and E = 1, a read operation is executed. If R'W = 0 and
E = 1, a write operation is executed.

CSl/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 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 | In 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-AD0/A0, 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 1/0O 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-PAO0 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 1/0 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 l/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
(D0-D7). See Figure 4.
PB7 110 PB7-PBO is an 8-bit port for which each bit can be
PB6 configured as an I/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 1/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 11O This is a 3-bit port for which each bit is configurable as a
PC1 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 multiplexed 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 RIW, and BHE/PSEN pins. In
AD4/A4 non-multiplexed mode, these pins are the low-order
ADS5/A5 address input byte.
ADG6/A6
AD7/A7
ADS8/A8 110 In 16-bit multiplexed mode, these pins are the multipiexed
AD9/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/W, 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 P Vss (ground) pin.
Vee P Supply voltage input.
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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
1 Multiplexed 16-bit address/data bus

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

[ 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/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/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/A0O-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) 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 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-
multiplexed 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/A8B-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/A0O-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
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 1/0 and/or low-order address DO0-D7 data bus lines
lines or
Low-order multiplexed
address/data byte

Port B 1/0 and/or CS0-CS7 I/0 and/or CS0-CS7

ADO/A0-AD7/A7

Low-order multiplexed
address/data byte

Low-order address bus byte

ADB8/A8-AD15/A15

High-order address bus byte

High-order address bus byte

16-Bit Data Bus

Port A 1/0 and/or low-order address | Low-order data bus byte
lines or
Low-order multiplexed
address/data byte

Port B 1/0 and/or CS0-CS7 High-order data bus byte

ADO/A0-AD7/A7

Low-order multiplexed
address/data byte

Low-order address bus byte

ADB8/A8-AD15/A15

High-order multiplexed

High-order address bus byte

address/data byte

Programmable
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, 1/0 ports, and Track Mode signals.
Allits I/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
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.
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Table 3.

PSD301 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.

RDor E

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 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. CSADOUTT1 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 CSADOUT2 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

) ?SO_CSS 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.
CS8-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.

===F 2.9
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Figure 3.
PSD301 PAD
Description

ALE or AS

;

—— ES3 8 EPROM Block
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ES4 Select Lines
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WR or R/W
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—|/O Base Address
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Track Mode
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;

A16
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Configuratian The configuration bits shown in Table 4 programming phase. In operational mode,
Bits are non-volatile cells that let the user set they are not accessible. To simplify
the device, /O, and control functions to implementing a specific mode, use the

the proper operational mode. Table 5 lists WSI's PSD301 MAPLE software to set
all configuration bits. The configuration bits  the bits.
are programmed and verified during the

Table 4. PSD301 Use This Bit | To

Non-Volatile , ,
Conﬁguratian CDATA Set the data bus width to 8 or 16 bits.
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 pulse, or to
E strobe and R/W status.

CA19/CSI Set A19/CSiI 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.®

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 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 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 bits)

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

CPAF2

Port A AD0-AD?7 (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 B1/Os 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 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
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
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: 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.

~
U
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Port Functions

The PSD301 has three 1/0O ports (Ports A,
B, and C) that are configurable at the bit
level. This permits great flexibility 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

|
|
N READ PIN
T
E
R READ DATA \l
N CMOS/OD
A (NOTE 11)
L ~N
A WRITE DATA CK ouT PORT A PIN
D DFF NS
D
D R
5 T ENABLE
D ALE G M» MUX
A LATCH
T D
A R
B ADI/DI’
u
S READ DIR
A
D ~d
° D
DIR CONTROL
A
D WRITE DIR ck FF
7 R
RESET
NOTE: 11. CMOS/OD determines whether the output is open drain or CMOS.

Port A in Muitiplexed Address/Data Mode
The default configuration of Port A 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 4). As an output, the pin level
can be controlled by writing into the
respective pin’s data flio 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 AQ0-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/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 controlled by using the
input signals ALE, RD/E, WR/Vpp or R/W,
and the internal PAD outputs CSADOUT,
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-Multiplexed 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

»| CONTROL HRITERNAL
DECODER
A
WR or R/W o <+
A CSADIN
< ADO-AD7 > ] l PAQ-PA7
INTERNAL L{?_J
ALE or AS ALE
o—p
-
> CSADOUT1
—P>
 ADB-AD15 AT1-A1S
< )L ATCH P PAD | csapouTe
(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 RIW = 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. 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.

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 n AEADEI,
N N
T T READ DATA \l
1k it
Nl N ~
i\ /L* WRITE DATA[ out PORT B Pin
N BN o OFF o D
g ¢ ‘ £ L
4 O mux
B
sl u
ul s
S CSi >
D
N B READ DIR A |
S .
0 .
. D \l
. 1 D
7 5 WRITE DIR | I?:lllj CONTROL
RESET q
NOTE: 13. CMOS/OD determines whether the output is open drain or CMOS.
Table 6. ”0, Port Register Name Byte Size Access of the I/0 Port Registers
Addresses in an Offset from the CSIOPORT
&-hit Data Pin Register of Port A +2 (accessible during read operation only)
Bus Mode — .
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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Table 7. 1/0 Port Revister Name Word Size Access of the 1/0 Port
Addresses in a g Registers Offset from the CSIOPORT
'1"6'”” Data Bus Pin Register of Ports B and A +2 (accessible during read operation only)
ode 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. /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 boundaries of CS0-CS7 resolution to
Each pin of Port C (shown in Figure 7) can 256 bytes. Port C addresg latches can be
be configured as an input or output from programmed to latch the inputs by the
the PAD. As inputs, the pins are named trailing edge ALE or to be transparent.
A16-A18. Although the pins are given Alternatively, PCO-PC2 can become
names of the high-order address bus, they CS8-CS10 outputs, respectively, providing
can be used for any other logic inputs to the user with more external chip-select
the PAD. For example, A8-A10 can also be PAD outputs. Each of the signals CS8-
connected to those pins, reducing the CS10 is comprised of one product term.
Figure 7,
Port € Structure * ‘
(NOTE 17)
A16 (INPUT LINE) | ADDRESS | A16-IN CADDHLT
PCo / LATCH TOPAD CO#F!G¥3AT(I’ON
— i — — BIT: LATCH OR
<« CSBOUTPUT LINE) FROM PAD TRANSPARENT
- CONTROL
LOCAL
CONF.
BITO
ALE, * ;
A17 INPUT LINE) AER_II_RéEHss AN o o0 ban
_| pci/
: «CS8 (QUTPUT LINE) FROM PAD
LOCAL
CONF.
BIT 1
A18 (INPUT LINE) AER_I?(I:E:S L A8IN o - o0
pc2 /
| CSI0(QUTPUT 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 /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/W. 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

~arae

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 Whenever a member of the 8031 family (or 8031-type case mentioned above), the
(COM.} any other similar microcontroller) is used, PSEN pin must be tied high to V¢c, and
the PSD301’s PSEN pin must be connected the EPROM, SRAM, and /O ports are
to the PSEN pin of the microcontroller. read by RD low (CRRWR = 0), or by E
If COMB/SEP = 0, the address spaces of and R/W high (CRRWR = 1). See Figures
the program and the data are combined. 8 and 9.
In this configuration (except for the
Table 8. Signal Si
A J . , I . . ignal Latch
Latch Statys in Signal Name | Configuration Bits Configuration Mode Status
‘:"”:p eratmg ADB8/A8- CDATA = 0,
oaes 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-muitiplexed Transparent
CADDRDAT = 0
CDATA = 1, 16-bit data, multiplexed ALE dependent
CADDRDAT = 1
ADO/A0- CADDRDAT = 0 | Non-multiplexed modes Transparent
AD7IA7 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.
Combined L alcs
Address Space ADDRESS
q PAD
SRAM
OE
INTERNAL
RD
I \
PSEN —
—_— J/ OE
EPROM
P CS
vy
CcsS OE
1/0 PORTS
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Figure 9.
8031-Type I/0 PORTS
Separate Code wremnaL L_OE__©8S
and Data RD A A
Address Spaces ¢ ; +
OE
ADDRESS —— Cs
# PAD
SRAM
—» CS
EPROM
PSEN » oF
In BHE mode, this pin enables accessing operation to be performed on the upper
of the upper-half byte of the data bus. A half of the data bus (see Table 9).
low on this pin enables a write or read
Table 9 B=E A 0 i
" - iperation
”’yh/Low Byt e 0 0" Whole Word
Selection Truth
Table (in 16-Bit 0 1 Upper Byte From/To Odd Address (AD8—-AD15)
l‘:onfiguration 1 0 Lower Byte From/To Even Address (ADO—-AD7)
Only) 1 1 None
RESET
This is an asynchronous input pin that the chip is reset. The PSD301 must be
clears and initializes the PSD301. Reset reset before it can be used. Tables 10 and
polarity is programmable (active low or 11 indicate the state of the part during and
active high). Whenever the PSD301 reset after reset.
input is driven active for at least 100 ns,
Tahle 10. .flynal Signal Configuration Mode Condition
States During
and After Reset ADO/AO-AD15/A15 All Input
PAO-PA7 110 Input
(Port A) Tracking ADUAG-ADTIAT input
Address outputs A0-A7 Low
PBO-PB7 w Input
(Port B) CS7-CS0 CMOS outputs High
CS7-CS0 open drain outputs Tri-stated
PCO0-PC2 Address inputs A16-A18 Input
(Port C) CS8-CS10 CMOS outputs High
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Table 11.
Internal States
During and
After Reset

Component

Signals

Contents

PAD

CS0-CSs10

CSADIN, CSADOUT1,
CSADOUT2, CSIOPORT,

Al = 118

} All .= 08

RSO0, ES0-ES7
Data register A n/a 0
Direction register A n/a 0
Data register B nfa 0
Direction register B n/a 0

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

A19/CS1

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 110 Unchanged
Tracking ADO/AO-AD7/A7 Input
Address outputs A0-A7 All 1’s
PBO-PB7 mw 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 i — 7
Duriny PAD CS0-CSs10 All 1’s (deselected)
Power-Down CSADIN, CSADOUTI1,
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

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

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.
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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
COMBJ/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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Microcontroller 4] O =
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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
dependent.

The configuration bits for Figure 11 are:

CRESET
CALE
CDATA
CADDRDAT
COMB/SEP
CRRWR

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

- O =000

Figure 11.
PSD301 Interface
with Motorola’s
68HC11
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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
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PSD301 is configured to use PCO, PCH1,
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




PSD301

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
{Coﬂt,} track mode, in which (for certain conditions) CALE 0
PAO-PA7 tracks lines ADO/A0-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/CSI 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 pulled up CPBF7-CPBFO 00H
externally. CPBCOD7-CPBCODO 18H

Figure 12. PSD301
Interface with
Intel’s
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Absolute Symbol Parameter Condition Min | Max | Unit
Ma{lmu:g - Soraa T | cerop ~65 | +150 s
orage Temperature °
Ratings s16 ge Temp PLASTIC ~65 | +125
Voltage on any Pin With Respectto GND | —0.6 +7 \"
Programming . _
Vep Supply Voltage With Respect to GND 0.6 +14 Vv
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.
Operating Range
Tolerance
V,
Range Temperature cc =T 45 25
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%
Becom!nended Symbol Parameter Conditions Min | Typ | Max| Unit
ape’ a_t{"g Vee Supply Voltage 45 5 55 \
Conditions ViH High-level Input Voltage Vec=45Vto55V 2 Ve | V
ViL Low-level Input Voltage Vec=45Vto55V 0 0.8 Vv
be . gt Symbol Parameter Conditions Min | Typ | Max | Unit
Characteristics
oL=201 0.01| 0.1
VoL Output Low Voltage I cc = : n v
oL=38m
Voo =45V 0.15]| 0.45
on =20y 44 | 449
Vou Output High Voltage cc=" y
lon=-2mA
Voo = 4.5V 24 | 39
lsa1 Ve Standby Current Comm’l 50 | 100 uA
(CMOS) (Notes 20 and 22) Ind/Mil 75 | 150
lsg2 Ve Standby Current (TTL) [ Comm'l 15| '3 mA
(Notes 21 and 22) Ind/Mil 2 3.2
. Comm’l (Note 24) 16 | 35
Active Current (CMOS) Comml (Note 25) 28 | 50
lcct (SRAM Not Selected) Tnd/NiT (Note 24 6 [ 45 A
(Notes 20 and 23) nd/Mil (Note 24) m
Ind/Mil (Note 25) 28 | 60
s
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be . L. Symbol Parameter Conditions Min | Typ | Max | Unit
Characteristics ,
. Comm’l Note 24 47 | 80
(Cont.) Active Current (CMOS) -
Comm'l Note 25 59 | 95
lcc2 (SRAM Block Selected) ind/Mil (Note 24 27 700 mA
(Notes 20 and 23) nd/Mil (Note 24)
Ind/Mil (Note 25) 59 | 115
Active C ¢ (TTL Comm’l (Note 24) 36 | 65
| ;I;\;T\A h‘l‘"teg |( t L Comm'l (Note 25) 58 | 80 | .,
ces :Note 21°ande:3°)e ) Ind/Mil (Note 24) 36 | 80
s Ind/Mil (Note 25) 58 | 95
Active G ¢ (TTL Comm’l (Note 24) 67 | 105
Icca (S.E.:R“;\TVI ;I::: S(elec:ed) Comm (Note 25) 7911201 ma
(Notes 21 and 23) Ind/Mil (Note 24) 67 | 130
Ind/Mil (Note 25) 79 | 145
I Input Leakage Current Vin =5.5V or GND -1 |04 1 uA
Lo Output Leakage Current Vour=55VorGND | -10| £5| 10

NOTE: 20. CMOS inputs: GND + 0.3 V or V¢ + 0:3V.
21. TTL inputs: V). < 0.8V, V|2 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.

f:le teristil Symbol Parameter 12 19 -20 Unit
aracteristics Y Min | Max| Min | Max | Min [Max
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 % &0
T9 Read Data Hold Time 0 0 0 ns
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 50 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
FES 5=
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AC
Characteristics
(Cont.)

-12 -15 -20
Symbol Parameter - - - Unit
Y Min | Max | Min | Max | Min | Max
T15 CSI Active to Trailing 130 160 210
Edge of Write
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 to
T20 | port Output Valid 40 50 60
T21 ADi 26 or Control to
CSQi 27 Valid 6 35 6 35| 5 | 45
Too ADi 26 or Control to
CSOi 27 Invalid 5 35 4 35 4 45
Track Mode Address
Propagation Delay:
T23 * CSADOUT1 Already True or: 22 22 28
* CSADOUT1 Becomes
True During ALE or AS 33 40 50
Track Mode Address ns
T24 Hold Time 15 15 27
To5 Track Mo;ie Read 29 29 35
Propagation Delay
T26 Track Mode Read Hold Time 1 29 10 29 | 10 | 35
Track Mode Write Cycle Data
27 Propagation Delay 20 20 80
Tos Track Mode Writg Cycle Write 8 30 7 40 7 | s5
to Data Propagation Delay
Hold Time of Port A Valid
T29 During Write CSOi Trailing 2 4 4
Edge
T30 CSI Active to CSQOi 27 Active 9 | 45| 9 | 45| 8 | 60
T31 | CSllnactiveto CSOi?7Inactive | 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.

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

through Port C (CS8-CS10).

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

Timing of 16-Bit
Multiplexed
Address/Data Bus,
CRRWR = 0
READ CYCLE - WRITE CYCLE
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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-
Multiplexed
Address/Data Bus,
CRRWR = 0
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See referenced notes on page 2-36.
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Figure 18.
Timing of 8-Bit
Data, Non-
Multiplexed

Address/Data Bus,
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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. N .
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See referenced notes on page 2-36.
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Figure 23.
Port A as
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PAQ-PA7 \[ouT LN (&% out
28
29
(3134 ——
CSOi \ /
Notes for 29. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent A19, RD/E, WR or
T- A D- R/W, transparent PCO-PC2, ALE and A11/AD11-A15/AD15 in non-multiplexed modes.
Im’"g 'ayr ams 30. Multiplexed inputs: any of 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.
31. CSOi = any of the chip-select output signals coming through Port B (CS0-CS7) or through
Port C (CS8-CS10).
32. CSADOUTI, 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 CSl.
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Table 14. Ta=25°C, f=1MHz
Zg’ acitance? Symbol Parameter Conditions | Typical®®| Max| Units
P Cin Capacitance (for input pins only) Vin=0V 4 6 pF
Cout Capacitance (for input/output pins) Vour=0V 8 12 | pF
Cver | Capacitance (for WR/Vep or RW/Vpp) | Vep=0V 18 25 | pF
NOTES: 37. This parameter is only sampled and is not 100% tested.
38. Typical values are for To = 25°C and nominal supply voltages.
Figure 24.
AC Testing
Input/Output
Waveform 30V
X TEST POINT ——-XLS \'
oV
Figure 25.
AC Testing 2.01V
Load Circuit
195Q
DEVICE
UNDER
TEST C,=30pF
I (INCLUDING
—— SCOPE AND JIG
= CAPACITANCE)

Erasure and To clear all locations of their programmed device. For maximum system reliability,
Programming 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 pW/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 WSI. Please contact
your local sales representative.
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PSD301
Pin Assignments

ooy | 44-pin | 52-Pin
Name CLDCC CPGA PQFP
Package Package | Package
BHE/PSEN 1 As 46
W_R/V pp Or R/V_V 2 A4 47
RESET 3 By 48
PB7 4 A3 49
PB6 5 B3 50
PB5 6 Ao 51
PB4 7 B 2
PB3 8 B4 3
PB2 9 Co 4
PB1 10 Cq 5
PBO 1 Do 6
GND 12 D4 7
ALE or AS 13 E4 8
PA7 14 = 9
PA6 15 Fy 10
PA5 16 Fo "
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 Hg 20
AD1/A1 24 Hs 21
AD2/A2 25 Gs 22
AD3/A3 26 He 23
AD4/A4 27 Gg 24
AD5/A5 28 H7 25
AD6/A6 29 G7 28
AD7/A7 30 Gg 29
AD8/A8 31 F7 30
AD9/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 Cs 36
AD14/A14 38 Cy 37
AD15/A15 39 Bg 38
PCO 40 B, 41
PC1 41 A7 42
PC2 42 Bg 43
A19/CSi 43 Ag 44
Vee 44 Bg 45
FEE ==
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Package
Information 'z
-
- &‘& 2
= 0 © N~ 5‘) 2w 82858
Figure 26. BREUCESzERR
Drawing L4 — cweoanr-r32YTS
44 Pin Ceramic NI
Leaded Chip PB4 7 ] 39 AD15/A15
Carrier (CLDCC) Pe3 8 (] 38 AD114/A14
with Window PB2 9 (] 37 AD13/A13
(Package Type L) PB1 10 36 AD12/A12
PBO 11 35 AD11/A11
GND 12 34 GND
ALE or AS 13 33 AD10/A10
PA7 14 32 AD9/A9
PA6 15 31 AD8/A8
PA5 16 30 AD7/A7
PA4 17 29 AD6/A6
P2 ANRIRENS
MmN - O Q = N M < 0
2RpEREIIIZiIZ
FEEEEERE
Figure 27.
Drawing J2 — Iz
44-Pin Plastic T =
Leaded Chip i B
H o N " O
z;'gmer(mcc) BeBoEE8zERE
(Package Type J) coweoa-3295Q
AD15/A15
AD14/A14
AD13/A13
AD12/A12
- - AD11/A11
GND t GND
ALE or AS AD10/A10
PA7 AD9/A9
PA6 . AD8/A8
PA5 11 30 AD7/A7
PA4 | 29 AD6/A6
22 s NRTRENS
M AN - O Q& = N M T 1
@< <<
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Figure 28.
Drawing 02 — S
52-Pin PQFP sE
(Package Type Q) h e B
0385$|=|: 82858 o
Zaooo xSl Pcaacdz
BEBeTeRILLTS
goonnonnonnnn
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
PBO0 6 [ [ 134 AD11/A11
GND 7 [ 133 GND
ALEor AS 8 [} 132 AD10/A10
PA7 9 [ 131 AD9/A9
PA6 10 [ 130 AD8/A8
PA5 11 [] 129 AD7/A7
PA4 12 [ 128 AD6/A6
NC 13 [} 127 NC
T2 3883 8K
QO M N = QN Q@ == N MM T W0
(TOP VIEW) g<<<<<x<
Figure 29:
Dra;rmg){z— 1. 2 3 4 5 6 7 8
44-Pin CPGA /
(Package Type X) OOOOOO
COOOOOO

I ©© M m O O W >»
O
O]

(TOP VIEW, THROUGH PACKAGE)

"
iy
iy
!

.'%!
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;er;friltzion Spd.| Package |Package | Operating wsI

Part Number (":s)' Ty ey nrawigg 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

L1144
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System

Development Tools

System
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 support
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:

[ WS6000 MagicPro Memory and
PSD Programmer

O WS6015 44-pin CPGA Package
Adaptor

[d WS6020 52-pin PQFP Package
Adaptor

[d WS6021 44-pin LCC Package Adaptor
(for CLDCC and PLDCC packages)

The MagicPro Programmer is the common
hardware platform for programming all WSI
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:

J WISPER, WSI's Software Environment

[J 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

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

1 12-month software updates

[ Design assistance from WS 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 - O WISPER Software ' 52-pin PQFP Package Adaptor;
$ystem O MAPLE Software Used with the WS6000 MagicPro
Development O User's Manual Programmer
Tools 3 WSI Support
1 WS6000 MagicPro™ Programmer Ws6021
' One Package Adaptor and Two O 44-Pin Package Adaptor for CLDCC
PSD301 Product Samples and PLDCC Packages; Used with the
PSD-SILVER WS6000 MagicPro Programmer
[ WISPER Software
[ MAPLE software WSl Support
1 User's Manual Support services include:
[ WSl Support [ 12-month Software Update Service
[ Hotline to WSI Application Experts
gSﬁUﬂq [ 24-hour access to WSI Electronic
MagicPro Programmer Bulletin Board
[ IBM-PC® Plug-in Adaptor Card
[d Remote Socket Adaptor WSl Training
[ Workshops at WSI, Fremont, CA
W$501§ ([ For details and scheduling, call PSD
I 44-pin CPGA Package Adaptor; Used Marketing (510) 656-5400.
with WS6000 MagicPro Programmer
Figure 30.
PSD301 IBMPLATFORM
Development User
L'ycle Terminal DOS
Menu Selection WISPER
Configuration Data MAPLE
Programming Data MAPRO
Hex File
Format
—°.
Y
O
MagicPro Hardware
Uiy
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PSD311

Programmable Microcontroller Peripheral

with Memory
Key Features 1 Single Chip Programmable Peripheral [ 256 Kbits of UV EPROM
for Microcontroller-based Applications — Organized as 32K x 8
[ 19 Individually Configurable I/O pins — Divides into 8 equal mappable blocks
that can be used as for optlmlzed.ma.ppmg
— Microcontroller /O port expansion — Block resolution is 4K x 8
. Programmable Address Decoder — 120 ns EPROM access time, including
(PAD) /O input latches and PAD address
— Latched address output decoding.
— Open drain or CMOS [ 16 Kbit Static RAM
[ Two Programmable Arrays — Organized as 2K x 8 . . .
(PAD A & PAD B) — 120 ns SRAM access time, including
— Total of 40 Product Terms and up to ggcu;c:?gghes and PAD address
16 Inputs and 24 Outputs
— Direct Address Decoding up to 1 Meg [ Address/Data Track Mode
add.ress space — Enables easy Interface to Shared
— Logic replacement Resources (Mail Box SRAM) with other
Microcontrollers or a Host Processor
[J “No Glue” Microcontroller Chip-Set
— Built-in address latches for multiplexed [ Built-In Security
address/data bus — Locks the PSD311 Configuration and
— Non-multiplexed address/data bus PAD Decoding
mode . . . .
— 8 bit data bus width [ Available in a Variety of Packaging
. — 44 Pin PLDCC and CLDCC
— ALE and Reset polarity programmable .
. — 52 Pin PQFP
— Selectable modes for read and write .
control bus as RD/WR, RAW/E — 44 Pin CPGA
— PSEN/pin for 8051 users [ Simple Menu-Driven Software:
Configure the PSD311 on an IBM PC
Partial Listing [J Motorola family: [ Signetics: SC80C451
of M6805, M68HC 11, M6SHC16,
Microcontroliers M68000/10/20, M60008, ME83XX 3 Zilog: Z8, Z80, Z180
Supported

[ Intel family:
8031/8051, 8098, 80188, 80198
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Applications O Computers (Workstations and PCs) O Industrial
— Fixed Disk Control, Modem, Imaging, — Robotics, Power Line Access,
Laser Printer Control Power Line Motor
[ Telecommunications (d Medical Instrumentation
— Modem, Cellular Phone, Digital PBX, — Hearing Aids, Monitoring Equipment,
Digital Speech, FAX, Diagnostic Tools
igital Signal Processin
Digital Sig sing [ Military
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems
Introduction The PSD311 is the latest member in the peripheral elements of a microcontroller-
rapidly growing WSI family of PSD devices. based system peripheral with no external
The PSD311 is ideal for microcontroller- discrete “glue” logic required.
based applications, where fast time-to-
market, small form factor, and low power The solution comes complete with simple
consumption are essential. When system software development tools for
combined in a system, virtually any micro- integrating the PSD311 with the microcon-
controller (68HC11, 8051 etc.) and the troller. Hosted on the IBM PC platforms or
PSD311 work together to create a very compatibles, the easy to use software
powerful chip-set solution. This implemen- enables the designer complete freedom in
tation provides all the required control and designing the system.
Product The PSD311 integrates high performance O Aninterface to shared external
Description user-configurable blocks of EPROM, resources.

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:

[ 1/0 reconstruction (microcontrollers
lose at least two I/O ports when
accessing external resources).

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

[ Chip-select, control, or latched address
lines that are otherwise implemented
discretely.
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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 1/0 ports The PSD311 on-chip programmable
Discription permits interfacing to shared resources. address decoder (PAD A) enables the user
(co”t_ ) 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
I/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.
Psn31 1 A16-A18
Architecture ot PoRt
A [ASATO ¥  CSIOPORT ‘ yLOG'C N EXP.
T AT9 Af9
A8-A15 c csi csi gcg—
H ALE/AS PAD A ALEAS PAD B POCFIT <_‘i>
D D —
WR T WR pT. [CS8-
RESET 1oF RESET 7 cs10
ALE/AS
== EPROM
£s7 256K BIT
ADO-AD7 L
< A
b | ¢
H
PROG.
PORT
cso-| EXP. .
cs PBO-
repr | 25,
<]l DO-D7 \
Ll CSIOPORT
PROG.
RSO SRAM
16K BIT PE?(FI;T
TRACK MODE i
SELECTS PAG-
AQ-A7 »| PORT | _PA7
ADO-AD7/D0-D7 - A -«
ALE/AS | |
PROG. CHIP
== CONFIGURATION
Lt |
WR/R/W > )
BSEN PROG. MUX or NON-MUX BUSSES
—— C?(;\‘JEI?SL SECURITY MODE
HESE > S POWER DOWN
A19/CSI >
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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 Vcc. In this case,
RD or E and R/W provide the read strobe for the SRAM, /0 ports,
and EPROM.

WR/Vpp
_qr
RW/Vpp

in the operating mode, this pin’s function is WR (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. CADLOG3 = 1 defines the pin as
an address; CADLOGS3 = 0 defines it as a logic input. If it is an
address, A19 can be latched with ALE (CADDHLT = 1) or be 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-ADO0/A0Q, 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 I/0 column abbreviations are: | = input; I/O = 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
Descriptions
(Cont.)

Name | Type Description
PA7-PAO is an 8-bit port that can be configured to track
AD7/A7-ADO/AQ from the input (CPAF2 = 1). Otherwise
PA7 (CPAF2 = 0), each bit can be configured separately as an 1/O or
PAG lower-order latched address line. When configured as an /0
PAS (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 I/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-AQ can
PA1 be made the corresponding output through this port (e.g., PA6 can
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-PBO0 is an 8-bit port for which each bit can be configured as
an I/0 (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 /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 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 yo | 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/AO
AD1/A1 In multiplexed mode, these pins are the multiplexed low-order
AD2/A2 address/data byte. After ALE latches the addresses, these
AD3/A3 /0 | pins input or output data, depending on the settings of the RD/E,
AD4/A4 WR/Vep or RW, and PSEN pins. In non-multiplexed mode, these
ADS/AS pins are the low-order address input.
ADG6/A6
AD7/A7
A8
A9
A10
2:12 I/0 | These pins are the high-order address input.
A13
Al14
A15
GND P Vss (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
(A8—A15) contains the high-order address
bus byte. 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 a
microcontroller with an 8-bit non-multi-
plexed 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
(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, /O ports, and Track Mode signals.
All its I/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

I
U
iy
|
[}
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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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Figure 2 - . —
. Figure 2 shows the PSDS311's I/O port configurations.
PSD311 Port
Configurations ABATS 1o or ACAT or AT
ADO-AD7 D0-D7

ADO-AD7 PA A0-A7 PA

ALE ALE

_T——> —_—

PSEN 1/0 or CS0-CS7 PSEN 1/0 or CS0-CS7

e PB [4——p PB

R/W or WR/Vpp R/W or WRNPP

_- e

RD/E RD/E

A19/58T be A16-A18 or CS8-CS10 A19/CSI o A16-A18 or CS8-CS10

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 DO-D7.

Table 2. | Multiplexed Address/Data | Non-Multiplexed Address/Data
PsD311 Bus 3-bit Data Bus
and ’_’art . 1/0 or low-order address
Configuration Port A lines or Low-order multiplexed | DO-D7 data bus byte
Options address/data byte

Port B 1/0 or CS0-CS7 /0 and/or CS0-CS7

ADO/AQ-AD7/A7

Low-order multiplexed
address/data byte

Low-order address bus byte

A8-A15

High-order address bus byte

High-order address bus byte

2-51




PSD311

Figure 3.
PSD311 PAD
Description
ALE or AS p—— ESO
ES2
Bh ES3 8 EPROM Block
DorE U ES4 Select Lines
ES5
g ES6
— __ 7
WR or R/W Ego — SRAM Block Select
_—| ; Cs|op°n'|‘_|/0 Base Address
—— CSADIN Track Mode

—— CSADOUT1
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RESET
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CSADOUT2

Control Signals

PAD A

CS0/PBO

CS1/PB1

CS2/PB2

CS3/PB3

CS4/PB4

CS5/PB5

CS6/PB6

CS7/PB7

CS8/PCO
CS9/PC1

CS10/PC2

Y
1

PAD B

Y

NOTES: 2. CSl is 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 CS10, CS9, and CS8, respectively.
Either A18 or CS10, A17 or CS9, and A10 or CS8 can be routed to the external pins of

Port C.

i
Iy
I
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Table 3.

PSD311 PAD A

and B 1/0
Functions

Function

PAD A and PAD B Inputs

CSlorA19

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.

RDor E

This is the read pulse or enable strobe input.

WR or RIW

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

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
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/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.

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? s 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

C80-CS3 a function of up to four product terms of the PAD inputs.

Cs4-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.

CS8-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,
i non-volatile cells that let the user set the they are not accessible. To simplify imple-
s

device, I/0, 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
;g’l’,g’ﬁ- Use This Bit | To
. CADDRDAT | Set the address/data buses to multiplexed or non-multiplexed mode.

Non-Volatile — — — _—

Configuration CRRWR Set the RD/E and WR/Vpp or R/W pins to RD and WR pulse, or to E

Bits ] 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/O or address option. (Note 6)
CSECURITY | Set the security on or off.
CRESET | Setthe RESET polarity.
YT Set PSEN and RD for combined or separate address spaces
COMB/SEP (see Figures 8 and 9).
CPAF1 Configure each pin of Port A in multiplexed mode to be an I/0 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 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/CSlI = 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
COMBY/SEP = 1, separate

CPAF1

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

CPAF2

Port A AD0O-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 I/Os or CS0-CS7
CPBF = 0, Port B Pin = CSi (0<i < 7)
CPBF =1, Port B Pin = I/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
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
CADDHLT = 1, address latched (ALE dependent)

CATD

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

(@}
wn
m
O

URITY

Security on or off
CSECURITY = 0, no security

oI 0 sed

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 1/O 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 | HEAD PIN
Structure N
E READ DATA ~
N
9)
A CMOS/OD
L ~ -
N B out PORT APIN
D DFF o N
D Dg d
Al — MenneLe
:/> AE g ADDR | mux
A LATCH
T D
A R
| — T
B ADIDI
u
s READDIR A A
A
D ~
0 D
A DIR CONTROL
: WRITE DIR C'fq FF
7
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 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 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.

require external pull-up resistors. For
addressing information, refer to Table 6.

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 PSD311 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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Figure 5.
Port A Track
CONTROL _ INTERNAL
Mode DECODER | READ \
A
WR or RW |->
. -
RD/E CSADIN
- ADO-AD7 o PAQ-PA7
INTERNAL
ALE or AS | ALE
o —»
> CSADOUTI
AB-A15 LATCH| A11-A15
‘ B PAD o
CSADOUT2
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
(c,mt_ ) 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 controlled by using the input
signals ALE, RD/E, 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 AD0O/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 RW 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.

Port B

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 Table 6

Alternatively, each bit of Port B can be
configured to provide a chip-select output
signal from PAD B. PB0-PB?7 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.

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—-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.

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

In non-multiplexed modes, A0O-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 multiplexed pin, where that
data bit is expected. See Table 7.

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 PSD311 at all times (CADDHLT =
0), transparent mode). CATD determines
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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 /O
selections (CATD = 0). Logic input lines
typically participate in the Boolean
expressions implemented in the PAD.
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Figure 6.
e Figure 6 shows the structure of Port B.
Port B Pin 9
Structure REALELI
| I
NI N
kT READ DATA N
E E
ri R cmos/on!)
NE N ~ —
’E t WRITE DATA IR ouT PORT B PIN
5 DFF g N
C D e
S A R 11‘ ENABLE
of 1§ ———1
ull A D |  Mux
T »>
B
B v
ull s —
s sl |
READ DIR A A
c
S
0 AN
. )
. DIR CONTROL
; WRITEDIR |
R
T
NOTE: 11. CMOS/OD determines whether the output is open drain or CMOS.
Table 6 Byte Size A f the /0 P 7
. . ort Registers
Register Name yte Size Access of the
Zg d‘:"” g Offset from the CSIOPORT
esses 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

[t
“h ly
Ty

2-59




PsD311

Figure 7.
Port € Structure ] ] (NOTE 12
A16 (INPUT LINE) A16 IN corﬁ:?gg:k;mpq
»| ADDRESS > TO PAD BIT: LATCH OR
— 1 PCO - LATCH | TRANSPARENT
| < CS8(OUTPUTLINE) FROM PAD CONTROL
LOCAL
CONF.
BIT 0
ALE
A17 (INPUTLINE) _| appress| A17IN,
. Lhren TO PAD
__CS9 (QUTPUT LINE) FROM PAD
LOCAL
CONF.
BIT 1
A18 (INPUT LINE) | Anpress| A18IN .
ez 4 DA TO PAD
! CS10 (QUTPUT LINE) EROM 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 l.at‘f’; Name Bits Mode Status
gtaetll'lastllll: I ADO/AO- | CADDRDAT =0 | non-multiplexed mode Transparent
Ilzules 9 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
A16-A19 can become multiplexed
PC2-P =
C2-PCO | CADDHLT =1 address lines ALE Dependent
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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. BankO-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 RSO0 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 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, 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
COMBY/SEP = 1). In this mode, an active
low signal on the PSEN pin causes the
EPROM to be read. The SRAM and I/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

(Bant. ) (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 olos
Address Space ADDRES.S PAD
SRAM
A 5
INTERNAL A
ol
— y
PSEN oF
EPROM
»cs
v
cs OE
/O PORTS
Figure 9.
8031-Type —
/0 PORTS
Separate Code 7O
and Data INTERNAL | OF Cf
Address Spaces w4 ; |
OF
ADRESS »{cs
PAD
SRAM
-1 CS
S EPROM
PSEN =
P OE

262 ey
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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 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 (Vcc 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
Ve 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.
Ta_hle 8. Signal Configuration Mode Condition
Signal States ADO/AO-AD7/A7 Al Input
During and After
Reset A8-A15 All Input
l{e] Input
R0 PAT) Tracking ADO/AO-AD7 Input
(Po Address outputs AO-A7 Low
mn Input
(PP%?;E)E” CS7-C80 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 9. Component Signals Contents
Internal States CS0-CS10 All = 1 (Note 13)
During and After CSADIN, CSADOUT -
Reset ADIN, 1,
PAD 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 A8-A15 Al Input
Mode P
e} Unchanged
PAO-PA7 Tracking ADO/A0-AD7/A7 Input
Address outputs A0-A7 All 1’s
mn Unchanged
PB0-PB7 CS0-CS7 CMOS outputs All 1's
CS0-CS7 open drain outputs Tri-stated
o Address inputs A18-A16 Input
PCO-PC2 CS8-CST10 CMOS outputs All 1's
Table 11. Component Signals Contents
Z’t"i’:'a;;:t:gs C50-C510 All 1's (deselected)
D:rwng PAD CSADIN, CSADOUTI,
CSADOQUT2, CSIOPORT, All 0’s (deselected)
RS0, ES0-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
Structure SADDHLT
CONFIGURATION
BIT: LATCH OR
TRANSPARENT
CONTROL
ALE
1y
—;‘ B ADDRESS| #éspAD
Alg/cSl — | LATCH
P’ CSl (POWER-UP SIGNAL) > TO PAD, EPROM, SRAM,
i : 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 In Figure 11, the PSD311 is configured to PSEN to read from code memory. It uses
Applications interface with Intel's 80C31, which is a 16- WR to write into the data memory. It also
bit address/8-bit data bus microcontroller. uses active high reset and ALE signals.
Its data bus is multiplexed with the low- The rest of the configuration bits
order address byte. The 80C31 uses as well as the unconnected signals (not
signals RD to read from data memory and shown) are application specific and, thus,

user dependent.

Figure 11.
PSD311 Veo O
cc
Interface With H—_
Intel’s 80C31 Microcontroller “] O =
Po.0 |32 2 Aposao pAo0 2L
3 | = 38 24 20
EAVP PO.1 AD1/A1 PA1
L " Po2 |31 21 Ap2/a2 PA2 12
= X1 P0.3 AD3/A3 PA3
|:II Po.4 |38 271 AD4/Ad PA4 }Z
P05 21 AD5/AS PAS [
NI I P06 [—33 2 AD6/AG PAS [
po.7 |22 01 AD7/A7 PA7
S | RESET P20 2L 311 ADs/As PBO \—:2)—
P21 |22 321 AD9/A9 PB1
P2.2 23 B Ap1o/a10 PB2 f—
—12 inTo P2.3 35 351 AD11/A11 PB3 (—
—2g wr P24 22 e PB4 [—
To P25 27 374 AD13/A13 PBS [z
1B 1y P26 |2 381 AD14/A14 PB6 |—
; P27 |28 21 AD15/A15 PB7
P1.0 —
21 p11 RO |l 2)RD PCo |2
S P12 Wr [ 18 2] WRNVee pct 2!
41 P13 FSEN p-2 I BAE/PSEN "
5 {p14 ALE |30 1831 ALE PC2 =
6 1pis ™o 1 3 ReSET A19/CST |
71 P16 RXD }—10 GND
8 1pi7 — T
PSD311 lf
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.
S@curity Meode Security Mode in the PSD311 locks the the MAPLE or Programming software. In
contents of the PAD A, PAD B and all the window packages, the mode is erasable
configuration bits. The EPROM SRAM, and through UV full part erasure. In the security
1/0 contents can be accessed only through mode, the PSD311 contents cannot be
the PAD. The Security Mode can be set by copied on a programmer.
I
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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 Yoo @ 14
Motorola’s , wl| oF =
68HC11 Microcontroller =
PCO =2 2 | apo/ao PA0 A
21 ppg ot |10 24 ] Ap1/A1 PAT |22
21| pD1 po2 |1 %5 | ap2/az a2 |12
2 | ppp PC3 |12 21 AD3/A3 PA3 |2
23 | ppg poa |3 271 AD4/A4 A4 L
241 ppa pcs |2 2 1 AD5/AS PAS [—2
25 | pps PCs |2 2| ADs/AG PAG :i
po7 |16 301 AD7/A7 PA7 |
ﬁ PEo 42 31 11
| PE1 PBO AD8/A8 PBO
471 pe2 fvion i 32 1 ADo/A9 PBI o
491 pe3 pe2 |20 31 AD10/A10 PB2 o
4| pey o 351 AD11/A11 PB3 |
%] pes PB4 -8 361 AD12/A12 PB4
8 pes PB5 _.._.___._g; 371 AD13/A13 PB5 |—2
— 5] pe7 pEs 2 381 Ap14jats PB6 i
pa7 -5 21 Ap15/A15 PB7
___gg PAO » w
PA1 E E PCO
—22 P2 PC1 | A1
31] pa3 ol 21 RAWVee
30| pas AS |2 13| A pco |2
g I;ﬁs RESET I~ ? RESET A19/CST |2
6 BHE/PSEN
27 | pa7 XIRQ e !
52 TRQ "'12_ V
= xgr MODB [—— ce
MODA |—— GND
XTAL EXTAL = |12
PSD311 Ij—;l
saHC11 L[] L
The configuration bits for Figure 12 are: COMB/SEP 0
CRESET 0 CRRWR 1
CALE 0 CEDS 0
CDATA 0
CADDRDAT 1
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Absolute Symbol Parameter Condition Min | Max | Unit
m)’{ggg’g Tste | Storage Temperature - 65 + 150 °C
Voltage on any Pin With Respect to GND -06 +7 \'
Vep 252%?"\1/2;2%9 With Respectto GND | -06 | +14 | v
Ve Supply Voltage With Respect to GND -06 +7 \'
ESD Protection >2000 \Y

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 i 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%
ge“”:!”e"ded Symbol Parameter Conditions Min | Typ | Max | Unit
cg :’;ﬂ'g’g’s Vee Supply Voltage -12 Version 4.75 5 | 525 V
Ve Supply Voltage -15/-20 Versions 4.5 5 5.5 \
Viy High-level Input Voltage | Vec=4.5Vt055V 2 \'
Vi Low-level Input Voltage Vec=45V1055V 0 0.8 Vv
be L Symbol Parameter Conditions | Min| Typ | Max| Unit
Characteristics | A
o =_22 v 0.01| 0.1
VoL Output Low Voltage ce- v
loL =8 mA 0.15| 0.45
Vec=45V ’ ’
lon = -20 uA 44 | 449
v . Vec =45V
OH Output High Voltage V;
low = -2 mA 24 | 39
Vec=45V ’ ’
lsg1 Ve Standby Current Comm’l 50 | 100 JA
(CMOS) (Notes 16 and 18) | Ind/Mil 75 | 150
Vce Standby Current Comm’l 1.5 3 A
lse2 (TTL) (Notes 17 and 18) Ind/Mil 2 [32] "
Active Current (CMOS Comm'l (Note 20) 16 | 35
ctive Current ( ) Comm!l (Note 21) 28 | 50 | mA
lcct (SRAM Not Selected) -
Notes 16 and 19 Ind/Mil (Notes 20) 16 | 45
(No and 1) Ind/Mil (Notes 21) 28 | 60

3
n
Uiy
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2-68

be L Symhbol Parameter Conditions Min | Typ | Max | Unit
Characteristics , Comm'l (Note 20) 47 | 80
(Cont.) Active Current (CMOS) ,
| SRAM Block Selected Comm'l (Note 21) 59 | 95 mA
cez (N ; 16°° ) gec ed) [ na/Mil (Note 20) 47 | 100
(Notes 16 and 19) Ind/Mil (Note 21) 59 | 115
Active Current (TTL) Comm'l (Note 20) 36 | 65
lces (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
lcca (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
I Input Leakage Current Vin=5.5V or GND -1 |01 1 uA
Lo Output Leakage Current Vour=55VorGND | -10] £5| 10
NOTE: 16. CMOS inputs: GND + 0.3 V or V¢ + 0.3V.
17. TTL inputs: V). < 0.8 V, Vi = 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 pA per product term, typical, or 480 uA
per product term maximum.)
21. Forty-one (41) PAD product terms active.
AC -12 -15 -20
Characteristics Symbol Parameter — ~ — Unit
(See Timing . Min | Max | Min | Max | Min | Max
Diagrams) 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
T4 to Leading Edge of Read 12 15 20
T5 ALE Valid to Data Valid 140 170 220
Address Valid to
T6 Data Valid 120 150 200
T7 | CSI Active to Data Valid 150 160 200
Leading Edge of Read to
8 | Data valid 38 60
T9 | Read Data Hold Time 0 0 0 ns
Trailing Edge of Read to
T10 | bata High-z 35 45
Trailing Edge of ALE
T11 or AS to Leading 12 15 20
Edge of Write
RD, E, PSEN
T12 | puise Width 45 60 s
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
T4 Edge of Write 120 150 200
FEES=
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AC
Characteristics
(Cont.)

-12 -15 -20 .
Symbol Parameter - - - Unit
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 TS0 Valid 6 35 6 35 5 45
ADi or Control to
T22 TS0 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 | CSADOUTH Becomes 33 40 S0
True During ALE or AS
Track Mode Address
T24 Holding Time 15 15 27 ns
To5 Track MoFie Read 29 29 35
Propagation Delay
Track Mode Read
T26 Hold Time 11 29 10 29 10 35
To7 Track Mode Wfite 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 CSiI Active to CSOi Active 9 45 9 45 8 60
CSl Inactive to CSOi
T31 Inactive 9 45 9 45 8 60
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. CSOi = 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: CSI/A19 as transparent

A19, RD/E, WR or R/W, transparent PCO-PC2, ALE (or AS).
25. Control signals RD/E or WR or R/W.

ly
i
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Figure 13.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =0

WRITE CYCLE

CSI/A19

< READ CYCLE J >
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irect 26)
o et XRKX__sTABLE INPUT

STABLE INPUT

|l o .

14
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Multiplexed 27) E
Inputs ( IXX'
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o ) A7) __52
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Active High
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v i
—
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Active Low \

ALE N/ N/

A
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N T8

RD/E as RD \ |/

VT

PSEN N |/

r
q

WR/VPP _or
R/W as WR

Any of PAO- XE
PA7 as I/O Pin

Any of PBO- XE
PB7 as 1/0 Pin
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VVV

XXXXX
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ADDRESS B

X

23
Any of PAO-
PA7 Pins
as Address

Outputs

See referenced notes on page 2-75.
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Figure 14.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =1
< READCYCLE - »>le WRITECYCLE - >
CSi/A19 \
as CSI - 7 . | - T3 I
' 32 32
— | — |
i (26)
PAD[|):§$ EW STABLE INPUT u STABLE INPUT Xm
| 14

l< 6 .
Multiplexed @7) E( (
Inputs

6

Y

=N (1] B

A

14

<

AO/ADO-
a7aD7 X ADDRESSA }——%% ADDRESSB LA
2 3 _ 2
- > —i8 [e f—— 3 _ 16 17

i) |
T

Active High |/ - 4 > J _\‘ |
AS 4 |1 N . N /
T > 35 R
Active Low \ y \L s \
AS N /e = > 5 N -
—2 old B —= 5 S
RD/E as E / -_\ / }
< S > 13
i - 12 ja—a]
— — 4 y
RD/E as DS \F_./ \P_/
WR/Vpp or Y \ a
RWasRW 4 \XXXXX\ /]
18 19

et s 10 in XAKKKKRKKN) XXKX KRR KX XKXKRKRKK oureut
ee7 2016 in - XOLKRRKOCRRRK—meur X HXXXCKXXCKXX KKK oureut

Any of PAO- z 2
PA7 Pins ADDRESS A ADDRESSB X
as Address

Outputs

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

e READCYCLE S WRITECYCLE >

—] | - |-
CSI/A19
asCSI |/ 7 o - 15

[ > —>

i (26)
PADEI):SL?: _XXX)F STABLE INPUT O( STABLE INPUT XXX:
6

14

no-ats YYXN  staBLENPUT STABLE INPUT XXX

Multiplexed (27) -'X>
Inputs

PAO-PA7 —( 0

=

y
A

Active High J T\ 4 > A
AL 4 |4 N /

Active Low —
ae \| A~ \| ¥ \L

V-‘ J IN
I

N E B

'y

- — 4
RD/E as RD \\__/ o
> le—st

WR/Vpp or
R/Was WR j\__/

20

Any of PBO-
PB7 as I/O Pin

< OUTPUT

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

READ CYCLE WRITE CYCLE
d R % ]
Q. — o—
Csiatg /XX
asCSI | ] 7 Iy . 15
ot XXX X OXRXX
PAD Input STABLE INPUT STABLE INPUT
L 6 o 14
A0-A15 Em STABLE INPUT STABLE INPUT )@ZKXXX
] —]
32 32
Multiplexed 7 X)
Inputs ( 6 10 ( 14 (
< > loe—n| | >
PAO-PA7 L ImmT * XXX
2
«—> > . P 2 : 3 . 6 L7
Active High VT \e 4 > 4 —\
ALE A 14\ / 1 / \_
“T _ 35 _
Active Low \ - —
y \ 4 \
AE N /e 3 > - /
—2 o ld' —= > 3
y—-—\ < > ,——\ < -
RD/E as E / - / \
- 5 > 2 13
RD/E as DS N
4 \ 4
\\_‘_/ \__/
WR/Vep or
R/W as R'W
Any of PBO-
PB7 as I/0 Pin

See referenced notes on page 2-75.
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Figure 17. - "
Chip-Select _ « > >
Output Timing oSiate Y
Direct PAD 9 :)( INPUT STABLE ‘(
Input /
Multiplexed %2
PAD Inputs E ( '(XXXX
2 3 .
ALE — "
(Multiplexed /r—\
Mode Only) >
orALE s
(Multiplexed \N{ /]
Mode Only)
21 22
< > -
TS0 @833) T N\ —
N/
Figure 18. 3 3
Port A as . .
imi WRITE CYCLE
ADO-AD7 Timing < reavcvoie 1 [ il
(Track Mode),  Diect 252
/
CRRWR =0 |Zs3 X _ INPUT STABLE ( INPUT STABLE XXX
- JER
Multiplexed (%032 /NP ’
PAD Inputs ]@\ INPUT STABLE ( INPUT STABLE 00—
2 2
et > 25 | ol 2 1o [l >
]
AO/ADO- | \ \
ArAD; | {__ADDRESS %—j'%( AoorEss ) WE‘R?E“I“/
132
- i) /1) S\
orALE *r—/ N/ \_/
12
RD/E as RD -t ) >/
- = 11 2
\TV:FVVPp_m \ —
R/W as WR 24 24 A
-zel.— | — 23 -z~ 28 y
[ DATA DATA
PAO-PA7
out IN out ouT
= S AR
29
5 (28,31) \—_j‘/_’_

See referenced notes on page 2-75.
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Figure 19.
Port A as
ADO-AD7 Timing
(Track Mode), e e
CRRWR =1 < READ CYCLE -l WRITE CYCLE
Direct #629)
St § INPUT STABLE X INPUT STABLE M
Input 2 |
hd 1
Multiplexed %2 INPUT STABLE INPUT STABLE KXO)—
PAD Inputs jm( KXX K;
I . 2l 3 .
AO/ADO- ] READ WRITTEN
A7/AD7 _DCAE—T_)_ \DATA{ ( ADDRESS ) DAT/;L-
I\ I\
As | _,T,_ \ /- \ /_\_
1 1
4 \ /
or AS *_/; 35 lel? o \_ /e 35 ole1? =\_/__
<32 5 <3 5
RDJ/E as E /| /
32 34
— | «—>
RD/E as DS \_| \
@/Vpp or / \ -
e ROGONX - YHROIXXXR ,
—{23 —{ 23 ja— i 24 d 2
PAO-PA7 {ADR :I {  DATA ADR DATA )_
\.out /| N ) outr ouT
28
" 2
—_(2831) I
CSOi
Notes for 26. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent A19,RD/E,
Timi”g WR or R/W, transparent PCO—PC2, ALE in non-multiplexed modes.
Di 27. Multiplexed inputs: any of the following inputs that are latched by the ALE (or AS):
1agrams AO/ADO-A7/AD7, CSI/A19 as ALE dependent A19, ALE dependent PCO-PC2.

28.

29.

30.

31.

32.

33.

CSO0i = any of the chip-select output signals coming through Port B (CS0-CS7) or through

Port C (CS8-CS10).

CSADOQUT1, 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 muitipiexed 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.

2-75



PSD311

Table 12 Ta=25°C, f=1MHz
Z’” i 24 Symbol Parameter Conditions | Typical®®| Max| Units
apacitance CiN Capacitance (for input pins only) Vn=0V 4 6 pF
Cout Capacitance (for input/output pins) Vour=0V 8 12 | pF
Cvpp | Capacitance (for WR/Vpp or RAW/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 20.
AC Testing
Input/Output
Waveform 3.0V
x TEST POINT ——X1 5V
oV
Figure 21.
AC Testing 2,01V
Load Circuit
195Q
DEVICE
UNDER
TEST C, =30pF
I (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
Assignments

;.’f,,’,;’c"/ 44-Pin | 52-Pin
Name CPGA PQFP
CLoce Package

PSEN 1 As 46
WR/Vpp or RIW 2 Ay 47
RESET 3 B4 48
PB7 4 Az 49
PB6 5 B3 50
PB5 6 Ao 51
PB4 7 By 2
PB3 8 B4 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 Es 9
PA6 15 Fy 10
PA5 16 Fo 11
PA4 17 G1 12
PA3 18 Go 15
PA2 19 Ho 16
PA1 20 G3 17
PAO 21 Ha 18
RD/E 22 Gy 19
ADO/AO 23 Hy 20
AD1/A1 24 Hs 21
AD2/A2 25 Gsg 22
AD3/A3 26 He 23
AD4/A4 27 Gg 24
AD5/A5 28 Hy7 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
A1 35 Dg 34
A12 36 D7 35
A13 37 Cs 36
Al4 38 C7 37
A15 39 Bg 38
PCO 40 B 41
PC1 41 A7 42
PC2 42 Bg 43
A19/CSI 43 Ag 44
Veo 44 Bs 45
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Package =
Information &
° @
EE. 18
0w o N ®0 i 820060
i mmmw{‘;‘w>°<n.n.n.
erglx;iygzu— cweoaur3I2YTS
44 Pin Ceramic SEERERERRRERE
Leaded Chip PB4 7 [J 39 A15
Carrier (CLDCC) PB3 8 [ 38 A14
with Window PB2 9 [ 37 A13
(Package Type ::; zz ::f
L) GND 34 GND
ALE or AS 33 A10
PA7 32 A9
PA6 31 A8
PA5 30 AD7/A7
PA4 29 AD6/A6
® 2o r N DTN ®
- = N NN N N &N N &N &N
(TOP VIEW) 23339 %
Figure 23.
Drawing J2 — .
44-Pin Plastic %
Leaded Chip L2 1B
;.;;'«zrr:;{ar(PLTncc} PR §|§ \ﬁ 82 358
[- N - V- W o a
O O T oM™ - N =
J)ac age Type a-3I2Y5Q
PB4 Q39 A15
PB3 39 A14
PB2 [1 37 A13
PB1 [1 36 A12
PBO 1035 A1
GND 10 34 GND
ALE or AS 1 33 A10
PA7 32 A9
PA6 131 A8
PAS5 0 30 AD7/A7
PA4 E 29 AD6/A6
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Figure 24.
Drawing Q2 — g
52-Pin PQFP & =
(Package Type Q) oo B2E '§ N e
coppiEle 8220882
/HHHHHHHHHHHHH
5 N
NC 1 [ 139 NC
PB4 2 [] 138 A15
PB3 3 [] [ 137 A14
PB2 4 [} [ 136 A13
PB1 5 [] 135 A12
PB0O 6 [] [ 134 A1
GND 7 [} [ 133 GND
ALEor AS 8 [} [ 132 A10
PA7 9 [] 131 A9
PA6 10 [] [130 A8
PA5 11 [] [ 129 AD7/A7
PA4 12 [ 128 AD6/A6
NC 13 [] 127 NC
\. /
Uttt ot
“882823¢%
(TOP VIEW)
Figure 25.
Drawing X2 —
44-Pin CPGA ) e
(Package Type X) A OCOOOOO
BlOOOOOOOOG
c| OO OJO)
-] NOXO) OJO)
3 NOXO) OJO)
FlOO OXO;
OOOOOOOO
il BN oToJoJoJofe)
(TOP VIEW, THROUGH PACKAGE)
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Ordering
Information

Operating wsi
Part Number '7,’:;’) Paﬁl;zg e Z‘;:ﬁg: 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
PSD311-15LI 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
PSD311-20J! 200 | 44-pin PLDCC J2 Industrail Standard
PSD311-20L 200 | 44-pin CLDCC L4 Commercial Standard
PSD311-20LI 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

Development
Tools

The PSD311 features a complete set of
System Development Tools. These tools
provide an integrated, easy-to-use software
and hardware environment to support
PSD311 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 PSD311 System Programming

Hardware consists of:

[J WS6000 MagicPro Memory and PSD
Programmer

1 WS6020 52-pin PSD311 PQFP
Package Adaptor

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

[ WS6022 44-pin CPGA Package
Adaptor

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

Software

The PSD311 System Development

Software consists of:

(1 WISPER, WSI's Software Environment

[ MAPLE, the PSD311 Location Editor
Software

1 MAPPRO, the Device Programming
Software

The configuration of the PSD311 device is

entered using MAPLE software. MAPPRO

software uses the MagicPro programmer

and the socket adaptor to configure the

PSD311 device, which then can be used in

the target system. The development cycle

is depicted in Figure 26.

Support

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

1 12-month software updates
1 Design assistance from WSI field

application engineers and group
experts

[ 24-hour Electronic Bulletin Board for
design assistance via dial-up modem.

Training

WSI 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 WS facility in Fremont,
California.
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Ordering PSD-GOLD ws6021
Information - O WISPER Software O 44-Pin LCC Package Adaptor for
System [J MAPLE Software CLDCC and PLDCC Packages. Used
Development 0 User's Manual with the WS6000 MagicPro
Tools d WSI Support Programmer.
[d WS6000 MagicPro™ Programmer
O One Package Adaptor and Two PSD311  WS6022
Product Samples (d 44-Pin CPGA Package Adaptor. Used
with the WS6000 MagicPro
PSD-SILVER Programmer.
(d WISPER Software
J MAPLE software WSl Support
J User's Manual Support services include:
1 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
(d Remote Socket Adaptor WSl Training
[d Workshops at WSI, Fremont, CA
ws6020 [ For details and scheduling, call PSD
QO 52-pin PQFP Package Adaptor. Used Marketing (510) 656-5400.
with the WS6000 MagicPro
Programmer
Figure 26.
PSD311 IBM PLATFORM
Development
Bycle DOS
Terminal
H
Menu Selection WISPER
H
Configuration Data
MAPLE
H
Programming Data MAPRO
!
Hex File
Format
1|
y
—
@)

MagicPro Hardware
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TEE FF Programmable Peripheral

PSD302

Programmable Microcontroller Peripheral

Preliminary with Memory

Key Features [ Single Chip Programmable Peripheral
for Microcontroller-based Applications

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

— Microcontroller I/0 port expansion

— Programmable Address Decoder
(PAD) /O

— Latched address output
— Open drain or CMOS

d 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 and up to 16 Meg
with paging

— Logic replacement

(d “No Giue” Microcontroller Chip-Set

— Built-in address latches for multiplexed
address/data bus

— Non-multiplexed address/data bus
mode

— Selectable 8 or 16 bit data bus width
— ALE and Reset polarity programmable

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

— BHE/ pin for byte select in 16-bit mode
— PSEN/ pin for 8051 users

(1 Built-In Page Logic

— To Expand the Address Space of
Microcontrollers with Limited Address
Space Capabilities

— Up to 16 pages

a

512 Kbits of UV EPROM
Configurable as 64K x 8 or as 32K x 16

Divides into 8 equal mappable blocks
for optimized mapping

Block resolution is 8K x 8 or 4K x 16
120 ns EPROM access time, including

input latches and PAD address
decoding.

16 Kbit Static RAM n
Configurable as 2K x 8 or as 1K x 16

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 PSD302 Configuration and
PAD Decoding

Available in a Variety of Packaging
44 Pin PLDCC and CLDCC

52 Pin PQFP

44 Pin CPGA

Simple Menu-Driven Software:
Configure the PSD302 on an IBM PC

Downward Pin and Functionally
Compatible with the PSD301

Partial Listing O Motorola family:
of M6805, M68HC 11, M68HC 16,
Microcontrollers M68000/10/20, M60008, M683XX

Supported O Intel family:

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

[ Signetics: SC80C451, SC80C552

4 Zilog: Z8, 780, Z180

(d National: HPC16000
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Applications J Computers (Workstations and PCs) 3 Industrial
— Fixed Disk Control, Modem, Imaging, — Robotics, Power Line Access,
Laser Printer Control Power Line Motor
d Telecommunications [ Medical Instrumentation
— Modem, Cellular Phone, Digital PBX, — Hearing Aids, Monitoring Equipment,
Digital Speech, FAX, Diagnostic Tools
I
Digital Signal Processing O Miltary
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems
Introduction The PSD302 is the latest member in the required control and peripheral elements of
rapidly growing family of PSD devices. The a microcontroller-based system peripheral
PSD302 is ideal for microcontroller-based with no external discrete “glue” logic
applications, where fast time-to-market, required.
small form factor, and low power con-
sumptions are essential. When combined The solution comes complete with simple
in an 8- or 16-bit system, virtually any system software development tools for inte-
microcontroller (68HC11, 8051, 8096, grating the PSD302 with the microcon-
16000, etc.) and the PSD302 work together  troller. Hosted on the IBM PC platforms or
to create a very powerful chip-set solution. compatibles, the easy to use software
This implementation provides all the enables the designer complete freedom in
designing the system.
Product The PSD302 integrates high performance O Aninterface to shared external
Description user-configurable blocks of EPROM, resources.

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, 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:

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

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

4 Chip-select, control, or latched address
lines that are otherwise implemented
discretely.
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[ 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 microcontroller family can take
full advantage of the PSD302'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 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.




PSD302

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
I/O 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/O ports, eight segments of
EPROM (as 8K x 8 or as 4K x 16) 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-P0 A16-A18
A11-A15 —|— r.’;%%%,
JABATO J CSIOPORT i ] "LOGIC N pal
AT9 AT9
AD8-AD15 a5 s PCO-
-~ = s PC2
ALE/AS PAD A ALEAS PADB Port | 25
RD RD -
WR 13P.T. WR 27P.T. 82186
RESET RESET
ALE/AS
1T EPROM
£s7 512K BIT
ADO-AD7 L
| A | ——
[ T
c
H
L | PROG.
PORT
—_— CS0— EXP.
S PBO.
16/8 —> -
s 64K BIT porT | PB7
BLOCK
- D8Dis | | 4 ; B
D t D8-D15
L <|-- [> 1
] L] CSIOPORT
q | —]-| 2007
\ \
D e | ]
RSO SRAM PROG.
PORT
— 16K BIT il
TRACK MODE :
SELECTS Pho
AQ_AT »| PORT | PA7
AD0-AD7/D0-D7 L A [
ALE/AS
} PROG. CHIP
RD/E /DS CONFIGURATION
——e |
WR/RW
——>1  pRoG. X8, X16
BHEPSEN ] CONTROL MUX or NON-MUX BUSSES
RESET SIGNALS SECURITY MODE
__>
A19/CSI
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Table 1.
PSD302 Pin
Descriptions

Name

Type

Description

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/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
Vce. In this case, RD or E and R/W provide the read strobe for the
SRAM, /O 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/Vpp

R/W

In the operating mode, this pin’s function is_Wﬁ (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 | BS|

0 { NOP X 0
1 | write 0

1 read 1

NOP
write
read

X
0 1
1 0
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.

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 cycle 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. CADLOGS = 1 defines the pin as
an address; CADLOGS3 = 0 defines it as a logic input. If it is an
address, A19 can be latched with ALE (CADDHLT = 1) or be 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 1/0 column abbreviations are: | = input; /O = 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.
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
f\)é ' latches lines AD15/A15-AD0/A0, 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-PAO is an 8-bit port that can be configured to track
AD7/A7-ADO/AO from the input (CPAF2 = 1). Otherwise
PA7 (CPAF2 = 0), each bit can be configured separately as an 1/0O or
PAG lower-order latched address line. When configured as an 1/0
PA5 (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 1/O 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-A0 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-PBO0 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 /O, the direction of the
PB5 pin is defined by its direction hit, which resides in the direction
PB4 /O | 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 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
PC1 /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
AD3/ AS j/O | input or output data, depending on the settings of the
AD4/A4 RD/E/DS, WR/Ve or R/W, and BHE/PSEN pins. In non-multi-
ADS/AS plexed mode, these pins are the low-order address input.
AD6/A6
AD7/A7
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|
| PsD302

\
| Table1. Name | Type Description
f PSD302 Pin — : ,
Descriptinns ADS8/A8 In 16-bit multiplexed mode, these pins are the multiplexed
AD9/A9 high-order address/data byte. After ALE latches the addresses, these
{c‘mt" AD10/A10 pins input or output data, deEendmg on the settings of the RD/E/DS,
AD11/A11 | 1o WR/Vpp or R/W, 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.
Vee P Supply voltage input.
aperatiny 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

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

[ 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/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 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 (AD0O/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/Vpp or RIW pins. The high-order
address/data bus (AD8/A8-AD15/A15) is
bi-directional and permits latching of the

1
U
U]
|
n
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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 RAW
pins. Ports A and B can be configured as in
Table 2.

Non-Muitiplexed

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/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 can be configured as
shown in Table 2.

Non-Multiplexed

Address/Data, 16-bit Data Bus

This mode is used to interface to non-muilti-
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.

3
::"l 1
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Figure 2. . -
PSD302 Port Figure 2 shows the PSDS302's I/O port configurations.
Configurations AD8-AD15 1O or AO-A7 or AB-A15 1O of AO-AT or
ADQ-AD? pa [@L2R0T ADO-AD7 pa | ADOAD7
>
ALE ALE
RHE/POEN ‘ — e
B"E/PSE' . 1/0 or CS0-CS7 B"E/PST ) o8 1/0 or CS0-CS7
R/W or WR/Vpp R/W or WR/Vpp
—> g
RD/E/DS I— RD/E/DS —
A19/GST pe A16-A18 or CS8-CS10 A19/GST pc LAJGAI8 or CSECSTO
RESET RESET
1. PSD302 configured for multiplexed 2. PSD302 configured for multiplexed
16-bit address/data bus. 8-bit address/data bus.
A8-A15 A8-A15
D0-D7 —> D0-D7
AO-A7 PA [€&——> A0-A7 PA
—_—p
ALE ALE
> =P
BHE/PSEN BHE/PSEN fes mss
- »] D8-D15 b 110 or CS0-CS7
RAW or WG B> R or WRNVep Pe
P =
RD/E/DS I RD/E/DS |
A19/CST A16-A18 or CS8-CST0 A19/CST A16-A18 or CS8-CS10
PC [——» > PC
RESET RESET
3. PSD302 configured for non- 4. PSD302 configured for non-
multiplexed 16-bit address/data bus. multiplexed address/data, 8-bit bus.
Legend: AD8-AD15 = Addresses A8—A15 multiplexed with data lines D8-D15.
ADO-AD7 = Addresses A0—A7 multiplexed with data lines DO-D7.
Table 2. [ Multiplexed Address/Data | Non-Multiplexed Address/Data
PSD302 Bus B
d Port 8-bit Data Bus
an _0!' . I/O or low-order address
can_flyuratmn Port A lines or Low-order multiplexed | D0-D7 data bus byte
Options address/data byte
Port B /0 or CS0-CS7 I/0 and/or CS0-CS7

ADO/AC-AD7/A7

Low-order multiplexed Low-order address bus byte

address/data byte
AD8/A8-AD15/A15 :é%':;;’sdz;g‘gyf;exed High-order address bus byte
16-bit Data Bus
1/0 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/A0-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 The PSD302 consists of two programmable random logic replacement. The input bus to
Address arrays referred to as PAD A and PAD B both PAD A and PAD B is the same. Using
Decoder {PA D) (Figure '3). PAD A. is used to generate chip WSI's MAPLE sqftyvare, eacr?
select signals derived from the input programmable bit in the PAD’s array can
address to the internal EPROM blocks, have one of three logic states of 0, 1, and
SRAM, I/0O ports, and Track Mode signals. don’t care (X). In a user’s logic design, both
All'its I/O functions are listed in Table 3 and PADs can share the same inputs using the
shown in Figure 3. PAD B outputs to Ports X for input signals that are not supposed to
B and C for off-chip usage. affect other functions. The PADs use
reprogrammable CMOS EPROM
PAD B can also be used to extend the technology and can be programmed and
decoding to select external devices or as a erased by the user.
Figure 3. —
PSD302 PAD Ry AT \
Description N T S | D eso
[: | | | I | \ Lo ESt
P 1 . ‘\‘lr \‘ \ ‘[ | ! I D— ES2
——|‘ QT | i ‘
“ T} : \ ‘\ 4 | Lo Ess 8 EPROM BLOCK
Po I ‘T\ ! ] ‘ i \\ 1 \ f—D— Es4 SELECT LINES
|1y |
DR LU i PAD
ALE or AS *:H | )ﬁ‘L R J‘ 7] D ESs A
5 PR ]
"D HTH A3 R ravetook setect
e o tRHHERDTTTT
s o I TN g coram - tosae aoones
“IS [T 114 \ | I ‘H TRACK MODE
| } | 4‘ HH 5 D cSADOUT1 [ CONTROL SIGNALS
A19 ‘ ! | [] I ‘ | H \ D—— CSADOUT2 '
I;C‘ T | | | A
1 IR 1 SERN 7 \ J—
w o b HE AR Do e
y |1 [
o L S EEHERE) Do me
— P [
oo IEEHEEEEE R e ] Do mem
— DT Ll |
At e \7[‘”7777\“7 [ JH)O—E/PM
i | ‘—\F W T‘\k T T@ Csa/PB4
Mo AR | PAD
I T
‘ &S B
ats | [\( I\ ‘L «‘ \L \L{ x} : @ CS5/PBS
[\/(‘ M| 8 —
iz {;9““ H [ \t i ?,:Dmcse/m
A1 \%{ i ‘ J ‘ g o : H g:DO- cs7/PB7
)‘J \ { I \L \ o——l >0O——— Csg/Pco
S, | H ! I D——{ >O—— ESPct
T mE >0 \4

NOTES: 2.CSl is 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 CS10, CS9, 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

CSior 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 RIW

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 1/0 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.

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/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

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.

CS8-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.

'":q\m
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Canfiyuratian 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, I/0, 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

’T,g’;,g’a‘;- Use This Bit | To
Non-Volatile CDATA Set the data bus width to 8 or 16 bits.
- . CADDRDAT | Set the address/data buses to multiplexed or non-multiplexed mode.
Configuration . : —— -
Bits 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.

Set Port A either to track the low-order byte of the address/data

CPAF2 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.

Set PSEN and RD for combined or separate address spaces

COMB/SER (see Figures 8 and 9).

CPAF1 Configure each pin of Port A in multiplexed mode to be an I/O or
(8 Bits) address out.

CPACOD Configure each pin of Port A as an open drain or active CMOS
(8 Bits) puli-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.

((SDPB(iz) 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.
C(ﬁ%l'lg )G' Configure A16—A19 individually as logic or address inputs.
cLoT Determine in non-multiplexed mode if address inputs are transparent

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
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Figure 4.
Port A Pin |
N READ PIN
Structure N
E
R READ DATA ~
N
(5)
A CMOS/OD
L ~
WRITE DATA
A WRITE DATA fok OUT= PORT APIN
D DFF
rd
D Dp (
F/‘ R ENABLE
D G ADDR o | pux
A LATCH
T D
A R
| —
8 ADIDI
U
s READ DIR A
A
D ~d
9 )
DIR
A CONTROL
5 WRITEDIR |, FF
7 R
RESET
NOTE: 5. CMOS/OD determines whether the output is open drain or CMOS.
Figure 5.
Port A Track pove INTERNAL
Mode > CoNomen  [READ | )}
L/
WR or RW
— . - |
RD/E CSADIN
- ADO-AD7 PAQ-PA7
INTERNAL
ALE or AS | ALE
o —b
CSADOUTY

ADB-ADIS || atep|A11-A1S. | oo

csapoutz ©

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
Bits’/8

Configuration
Bits

of”Boi.ts Function

CDATA

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

CADDRDAT

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

CA19/CSI

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

CALE

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

CRESET

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

COMB/SEP

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

CPAF2

Port A ADO—-AD7 (address/data multiplexed bus)
CPAF2 = 0, address or /O on Port A

1 (according to CPAF1)

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

CADDHLT

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

CSECURITY

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

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

CPACOD

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

CPBF

Port B is I/0 or CS0- CS7 _
8 CPBF =0, Port B pinis CSI (0<i<7)
CPBF =1, Port B pinis I/O
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Table 5. Configuration No .
PSD302 Bits of Bits Function
Configuration 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, Port C pinis 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 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 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 CSADOUTT,
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 RIW 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

aoove-mentioned thiee 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. PB0-PB?7 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 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.

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-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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Figure 6. 4
. Figure 6 shows the structure of Port B.
Port B Pin 9 READ PIN
Structure g
? ¥ READ DATA N
E E
R R cmosop®
N N J _CMOS/ODb™
A A WRITE DATA
L L — out PORT B PIN
DFF g N
C D D R e
S A 11‘ ENABLE
o} T — 1
U A DI MUX
T >
B
B u
u S _
s Csi
READDIR A\ A
c
S
0 N
. D
. DIR CONTROL
; WRITEDIR | p
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
fq/g :0" . Offset from the CSIOPORT
_l‘ esses In an Pin Register of Port A + 2 (accessible during read operation only)
8-bit Data Bus Direction Register of Port A 4
Mode irection Register 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. p -
/o por Rogstoramo | Wort i s o e Ut Pt Rgisters
Addresses in an
16-bit Data Bus Pin Register of Ports B and A + 2 (accessible during read operation only)
Mode10:11 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.

11.1/0 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/A0-AD15/A15 in
Non-Multiplexed Modes

In non-multiplexed modes,
ADO0/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-ES?7, 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 RSO
output of the PAD.

Page Register

The page register consists of four

flip-flops, which can be read from, or
written to, through the 1/0 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/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 RW. 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/W is 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 RW 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).

~
I

IIII||
I
Ll
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Figure 7.
Port C Structure CADLOGO ADDRESS INDICATOR
CONF.
BIT
1 r (NOTE 12)
Als CONFIGURATION
ADDRESS » TO PAD
BIT: LATCH OR
I roOL LATCH 7| TRANSPARENT
| CS8 (OUTPUT LINE) FROM PAD CONTROL
CPCFO CADLOGT i ) |
CONF. CONF.
BIT BIT
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A17
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CPCF1 CADLOG2 :I ) |
CONF. CONF.
BIT BIT
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boa DDRES TO PAD
! < CS510 (OUTPUT LINE) FROM PAD
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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.
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|
| . O —
} 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 pin is 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 I/0 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
Address Space | PAD
\ SRAM
A oF
INTERNAL 4
i RD
i :
! PSEN oF
EPROM
{ »1cs
Vv
cs OFE
/0 PORTS
Figure 10.
8031-Type /0 PORTS
Separate Code INTERNAL | OE  CS
and Data w4 A
Address Spaces ; }
OE
ADRESS > Cs
PAD
SRAM
»{Cs
— EPROM
PSEN —
(O
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Control Signals BHE/PSEN SRAM, and /O ports are read by I'RID 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. N
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
g’tyl:al lzat‘fllll Name Bits Mode Status
atus in
. CDATA , CADDRDAT, CLOT =0 . Transparent
Operating 8-bit data, . ALE P
= = non-multiplexe
Modes CDATA, CADDRDAT = 0, CLOT = 1 p Dependent
ADBAG CDATA =1, CADDRDAT, CLOT =0 16-bit data, Zl;_agsparent
~ - - = non-multiplexed
AD15/A15 CDATA = 1, CADDRDAT =0, CLOT =1 Ipiex Dependent
- - 8-bit data,
CDATA = 0, CADDRDAT =1 multiplexed Transparent
CDATA = 1, CADDRDAT = 1 16-bit data, ALE
multiplexed Dependent
CADDRDAT =0, CLOT =0 non-multiplexed Transparent
ADO/AO- | CADDRDAT =0, CLOT = 1 modes ALE
0/A0- =0, = Dependent
AD7/A7
. ALE
CADDRDAT =1 multiplexed modes Dependent
8-bit data
- - Transparent
CDATA =0 PSEN is active P
BHE/ 16-bit data,
PSEN | CDATA - 1, CADDRDAT = 0 non-multiplexed | Transparent
BHE is active
16-bit data, ALE
CDATA = 1, CADDRDAT = 1 multiplexed mode, Dependent
BHE is active
A19 and A16-A19 can
pCo-pCo | CADPHLT =0 become logic inputs Transparent
A16-A19 can
become ALE
CADDHLT =1 multiplexed Dependent
address lines
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Control Signals  Reser A19/CSI
(Cont.) This is an asynchronous input pin that When configured as CSi, a high on this pin
clears and initializes the PSD302. 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 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 (Vcc 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
Ve 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 (CADLOGS = 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 Ay 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 Lower Byte From/To Even Address
Only) 1 1 None
;’qble;g. Signal Configuration Mode Condition
ignal States ADO/AO—AD15/A15 Al Input
During and After o Input
Reset PF',AOrt_ZAn Tracking ADO/AO-AD7 Input
(Po Address outputs AO-A7 Low
o Input
(PPE;?;;)E” C57-C50 CMOS outputs High
CS7—-CS0 open drain outputs Tri-stated
PC0-PC2 Address inputs A16-A18 Input
(Port C) CS8-CS10 CMOS outputs High
Table 11. Component Signals Contents
Internal States CS0-0S10 All = 1 (Note 13)
During and After CSADIN, CSADOUT1
Reset PAD 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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Figure 11. ADDRESS INDICATOR
A19/CSI Cell SAoroGs TO EPROM
Structure CONF. :I )————
(NOTE 14)
CADDHLT
CONFIGURATION
BIT: LATCH OR
TRANSPARENT
CONTROL
ALE
R
A19
L s > TOPAD
Af9CSI ——
CSI| (POWER-UP SIGNAL) » TO PAD, EPROM, SRAM,
/" PORTS, LATCHES, ETC.
L1
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
.;tates g"’”'-" ADO/AO-AD15/A15 Al Input
’wn v‘v'er- own I/0 Unchanged
oae PAO-PA7 Tracking ADO/AO-AD7/A7 Input
Address outputs AO-A7 All 1’s
mn Unchanged
PB0-PB7 CS0-CS7 CMOS outputs All 1’s
CS0-CS7 open drain outputs Tri-stated
. Address inputs A18-A16 Input
PCO-PC2 CS8-CS10 CMOS outputs Al 1s
Table 13. Component Signals Contents
Z’Jf”"' "a;,ﬁz;fs TS0-CS10 All 1's (deselected)
anng PAD CSADIN, CSADOUT1,
CSADOUT2, CSIOPORT, All 0’s (deselected)
RS0, ES0-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 Voo Q_K
Interface With N
Intel’s 80031 Microcontroller 4] = -
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L iy P0.2 g; gg AD2/A2 PA2 12
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P1.0 —
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P14 ALE 5 ALE PC2 ==
>— P15 XD [—= RESET A19/CSI |——
5 P16 RXD |— GND
P17 34 [12
PSD302 Ij:l
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 1/0 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
Applications interface with Intel's 80C31, which is a 16- interface with Motorola’s 68HC11, which is

bit address/8-bit data bus microcontroller.
lts 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.

|
iy
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!
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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. 0
PSD302 I
Interface With Microcontroller aa| 0pF =
Motorola’s 9 23 21
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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
Applications work directly with Intel’s 80C196KB micro- track mode, in which (for certain conditions)
(Dant ) controller, which is a 16-bit address/16-bit PAO-PA7 tracks lines ADO/AO—AD7/A7.

data bus processor. Address and data lines
multiplexed. 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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The configuration bits for Figure 14 are:
CRESET 0 CSECURITY Don’t care
CALE 0 CPCF2, CPCF1, CPCF0 0,0,0
CDATA 1 CPACOD7-CPACODO  0OH
CADDRDAT 1 CPBF7-CPBF0 00H
CPAF1 Don't care CPBCOD7-CPBCOD0  18H
CPAF2 1 CEDS 0
CA19/CSI 1 CADLOG3—CADLOGO O0OH
CRRWR 0
COMB/SEP 0
CADDHLT 0
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Absa_l ute Symbol Parameter Condition Min Max | Unit
Maximum
Ratin gs’5 Tsta Storage Temperature - 65 + 150 °C
Voltage on any Pin With Respect to GND -0.6 +7 \
Programming .
V _
PP Supply Voltage With Respect to GND 0.6 + 14 \
Vee Supply Voitage With Respect to GND -0.6 +7 \
ESD Protection >2000 Vv
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 e 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%
Recommended Symbol Parameter Conditions Min | Typ | Max| Unit
lclpell'!a_:{ng Veo | Supply Voltage 12 Version 475 | 5 |525| V
onaitions Voo Supply Voltage -15/-20 Versions 4.5 5 5.5 Vv
Vin High-level Input Voltage | Voc=4.5V1t055V 2 Vv
Vi Low-level Input Voltage Vec=45Vto55V 0 0.8 \
DC -~ : .
i mhbol Parameter Conditions Min | Typ | Max | Unit
Characteristics Sy ¥
|o|_ =20 }.lA
Ve — 45V 0.01| 0.1
VoL Output Low Voltage cc=+ v
lot =8 mA 0.15| 0.45
Vec =45V ’ :
o v 44 | 449
Vo Output High Voltage e v
lon = -2 mA 24 | 39
Vec=45V ’ ’
lsg1 Vcc Standby Current Comm'l 50 | 100 A
(CMOS) (Notes 16 and 18) | Ind/Mil 75 | 150 | M
Ve Standby Current Comm'l 1.5 3
Isg2 - mA
(TTL) (Notes 17 and 18) Ind/Mil 2 3.2
. Comm'l (Note 20) 16 | 35
oo '?;‘;f;"te;t I(C';AS)S) Comm'l (Note 21) 28 | 50 | .
(N ; 16° n:fg e Ind/Mil (Note 20) 16 | 45
(Notes 16 and 19) Ind/Mil (Note 21) 28 | 60
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”I‘;' . Symbol Parameter Conditions Min | Typ | Max | Unit
(cc oa';' ;")"te’ istics . Comm'l (Note 20) 47 | 80
g | As"g‘ﬁﬂcgl”eztsfcl""?i) Comm (Note 21) 5995
ce2 ENotes 1 6‘; ) ﬁ;c ed) Ind/Mil (Note 20) 47 | 100
Ind/Mil (Note 21) 59 | 115
Active Current (TTL) gomm"l (Eote 20) 36 | 6
lccs | (SRAM Not Selected) | ZmM”] r(\l ote 21) 58 | 80 | ma
(Notes 17 and 19) nd/Mil (Note 20) 36 | 80
Ind/Mil (Note 21) 58 | 95
Active Current (TTL) g°mm'|' (,':'lme 20) 37 105
lecs | (SRAM Block Selected) | Z";A"; r(\l °‘e2 L) 63 120 mA
(Notes 17 and 19) nd/ ' (Note 20) 30
Ind/Mil (Note 21) 79 | 145
I Input Leakage Current Vin=5.5Vor GND -1 1+£0.1] 1 uA
Lo Output Leakage Current Vour=55VorGND [-10]| £5| 10
NOTE: 16. CMOS inputs: GND + 0.3 V or V¢ £ 0.3V.
17. TTL inputs: V) < 0.8 V, Vi = 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 pA per product term, typical, or 480 pA
per product term maximum
21. Forty-one (41) PAD product terms active.
AC -12 -15 -20
isti Symbol Parameter - - - Unit
l:;”a’ aT‘:'te,’ istics 4 Min | Max | Min | Max | Min | Max
Slgzrall'::;;’g T1 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 | 2 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
T8 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
T11 or AS to Leading 12 15 20
Edge of Write
T12 RD. E, '.DSEN’ DS 45 60 75
pulse width
T12A | 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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AC 12 -15 -20
isti Symbol Parameter . . . Unit
Characteristics ¥ Min | Max | Min | Max | Min | Max
(€ont.) CSI Active to Traili
ctive 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
201 1o Port Output Valid 40 S0 60
ADi or Control to
T21 &S0 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
CSADOUT1 Already True
Track Mode Address
Propagation Delay:
T23A | CSADOUT1 Becomes 33 50 50
True During ALE or AS
To4 Tracl§ MOQe Address 15 o7 o7 ns
Holding Time
Track Mode Read
125 Propagation Delay 29 35 35
Track Mode Read
T26 Hold Time 11 29 10 29 10 35
To7 Track Mode W_rite Cycle 20 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 | CSI Active to CSOi Active 9 45 9 55 8 60
T31 IC:SI I_nactive to CSOi 9 45 9 55 8 60
nactive
Direct PAD Input as
T32 Hold Time 10 12 15
R/W Active to E or
T33 DS Start 20 30 40
T34 | EorDSEndto RW 20 30 40
T35 AS Inactive to E high 15 20 25

NOTES: 22. ADi = any address line. o
23. CSOi = 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: 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

READ CYCLE WRITE CYCLE

A

3 v

CSI/A19

asCSI | ] 7

’ 26)
PAoDu::,fﬁ:( XXXX STABLE INPUT 0( STABLE INPUT XXX]

6 14

—
1 Wz 4

4
\ 4

A
4

A

Y

| AO/ADO-
| A15/AD15 EZX) STABLE INPUT STABLE INPUT
as A0-A15 e ~~

Multiplexed (27) E
Inputs

| PAO0-PA7 { our

Ar N
N

[ 3

TA
IN

n
w

Y

6

ActiveHigh VT \e 4 > ™\
ALE 4 |4 Al N /

\ 4

NA
-

T:?ﬁv
NSOl E E

Active Low
ALE ) / \

~
4

A

R-—D/E/[E as RD \ (

[

WRNVpp_or b
R/W as WR

Any of PBO-
PB7 as I/O Pin

XXX XXX XXX KR 0Tt

See referenced notes on page 2-119.




PSD302

Figure 20.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data
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-
Multiplexed
Address/Data
Bus, CRRWR =0
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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, CRRWR = 1
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Figure 23. . -
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Figure 25.
Port A as
ADO-AD7 Timing %2 2
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Notes for 26. 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 in non-multiplexed modes.
Timing
Diagrams 27. Multiplexed inputs: any of the following inputs that are latched by the ALE (or AS):

AO/ADO-A15/AD15, CSI/A19 as ALE dependent A19, ALE dependent PCO-PC2.
28. CSOi = any of the chip-select output signals coming through Port B (CS0-CS7) or through

Port C (CS8-CS10).

29. 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.
30. 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.
31. 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.

33. CSOi product terms can include any of the PAD input signals shown in Figure 3,

except for reset and CSI.

....
iy
iy
"

i
iy
iy
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; Table 14. Ta=25°C, f=1MHz
’c’g' acitance™ Symbol Parameter Conditions | Typical®5| Max | Unit
P CiN Capacitance (for input pins only) Vn=0V 4 6 pF
Cour | Capacitance (for input/output pins) Vour=0V 8 12 pF
Cypp | Capacitance (for WR/Vpp or RAW/Vpp) | Vep =0V 18 25 | pF
NOTES: 34. This parameter is only sampled and is not 100% tested.
35. Typical values are for Ta = 25°C and nominal supply voltages.
Figure 26.
‘ AC Testing
; Input/Output
1 Waveform 3.0V
X TEST POINT ——X 15V
oV
| Figure 27. 201V
‘ AC Testing :
Load Circuit
195Q
DEVICE
UNDER
TEST C,_=30pF
I (INCLUDING
——— 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/cm2 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

I
iy
W

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.

m
I

2-120




PSD302

Pin
Assignments

poby | 44-pin | 52:Pin
Name CLDCC CPGA PQFP
Package Package| Package

BHE/PSEN 1 As 46
WR/Vpp or RW 2 A4 47
RESET 3 Ba 48
PB7 4 A3 49
PB6 5 Bj 50
PB5 6 Ao 51
PB4 7 Bo 2
PB3 8 B4 3
PB2 9 Co 4
PB1 10 Cq 5
PBO 1 Do 6
GND 12 D1 7
ALE or AS 13 Eq 8
PA7 14 Es 9
PA6 15 Fq 10
PA5 16 Fo "
PA4 17 Gy 12
PA3 18 Go 15
PA2 19 Ho 16
PA1 20 Gs 17
PAO 21 Hs 18
RD/E/DS' 22 Gy 19
ADO/AO 23 Hg 20
AD1/A1 24 Hs 21
AD2/A2 25 Gs 22
AD3/A3 26 He 23
AD4/A4 27 Gg 24
AD5/A5 28 Hy 25
AD6/A6 29 Gz 28
AD7/A7 30 Gg 29
ADS8/A8 31 F7 30
AD9/A9 32 Fg 31
AD10/A10 33 E7 32
GND 34 Eg 33
AD11/A11 35 Dg 34
AD12/A12 36 D7 35
AD13/A13 37 Cs 36
AD14/A14 38 C7 37
AD15/A15 39 Bg 38
PCO 40 B, 4
PC1 41 Az 42
PC2 42 Bg 43
A19/CSI 43 Ae 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 2
5|5 @
= 8@ o
. 0 o~ B E I% 8 e 8 5 8
Figure 28. SRR HEF><ecas
nrawi”gl4__ ocweoa~329ETFE
44 Pin Ceramic EEEE : :
Leaded Chip ] 39 AD15/A15
Carrier (CLDCC) PB3 8 [ ] 38 AD14/A14
with Window 1 37 AD13/A13
(Package Type L) PB1 10 [J7 7 "] 36 AD12/A12
PBO 11 [[7
ALE or AS 13 [] ~10 33 AD10/A10
PA7 14 ] T 32 ADY/A9
PA6 15 [] 711 31 AD8/A8
PA5 16 [] 71 30 AD7/A7
PA4 17 [] 711 29 AD6/A6
P2RIYSRIQTLRR
23382232
R O - - O |
(TOP VIEW) P S S S S
Figure 29.
Drawing J2 — =
44-Pin Plastic €
Leaded Chip LB B
Carrier (PLDCC) PPN §|§ |§ 82858
ooox(2lm>
Sl;ackagerype b ema-32958
1] 39 AD15/A15
0 39 AD14/A14
[] 37 AD13/A13
PB1 10 O 10 36 AD12/A12
PBo 11 [ ] 35 AD11/A11
GND 12 O [1 34 GND
ALEorAs 13 I 0 33 AD10/A10
PA7 14 [ [] 32 AD9/A9
PA6 15 O} 11 31 AD8/A8
PA5 16 [} [1 30 AD7/A7
PA4 17 O "1] 29 AD6/A6
228 RNRIREN R
2394338323
" u3 58838
(TOP VIEW) @<«
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Figure 30.
Drawing Q2 — 2
52-Pin PQFP sE
(Package Type Q) B 22 3
03£B$|E|¥o§8530
Zoa0aaxlFn Pacaaa
35828 5¢e3IgLsTe
/ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
O
NC 1 L 139 NC
PB4 2 [] 38 AD15/A15
PB3 3 [ 537 AD14/A14
PB2 4 [ 36 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
PAG 10 [ —130 AD8/A8
PAS 11 [ —129 AD7/A7
PA4 12 [] [—128 AD6/AG
NC 13 [ 27 ne
pyututtiuiuuey
Teere2gS RN 8RS
2g§zgBezgeee
w o m N o g 1
(TOP VIEW) 22222223
Figure 31:
Drawing X2 — 1 2 3 4 5 6 7 8
44-Pin CPGA /
(Package Type X) OOOOOO
QOCOOOOOOOG
©O [©0XO)

I O M m O O @ >
©
©

(TOP VIEW, THROUGH PACKAGE)

U]
|

[
I
g
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Ordering
Information
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Operating wsi
Part Number fgg, P aﬁ,’;";g e Zf:’v:?g; 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 Commercial Standard
PSD302-12X 120 | 44-pin CPGA X2 Commercial Standard
PSD302-15J 150 | 44-pin PLDCC J2 Commercial Standard
PSD302-15JI 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
PSD302-20JI 200 | 44-pin PLDCC J2 Industrail Standard
PSD302-20L 200 | 44-pin CLDCC L4 Commerecial Standard
PSD302-20LI 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
FES==
S555




PSD302
System

Development Tools

System
Development
Tools

The PSD302 features a complete set of
System Development Tools. These tools
provide an integrated, easy-to-use software
and hardware environment to support
PSD302 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 PSD302 System Programming

Hardware consists of:

(1 WS6000 MagicPro Memory and PSD
Programmer

[ WS6020 52-pin PSD302 PQFP
Package Adaptor

[J WS6021 44-pin LCC Package Adaptor
(for CLDCC and PLDCC packages)

[ WS6022 44-pin CPGA Package
Adaptor

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

Software

The PSD302 System Development

Software consists of:

[ WISPER, WSI's Software Environment

(1 MAPLE, the PSD302 Location Editor
Software

(d MAPPRO, the Device Programming
Software

The configuration of the PSD302 device is

entered using MAPLE software. MAPPRO

software uses the MagicPro programmer

and the socket adaptor to configure the

PSD302 device, which then can be used in

the target system. The development cycle

is depicted in Figure 32.

Support

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

{1 12-month software updates

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

[ 24-hour Electronic Bulletin Board for
design assistance via dial-up
modem.

Training

WSI provides in-depth, hands-on work-
shops for the PSD302 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 -  WISPER Software 0 44-Pin LCC Package Adaptor for
System d MAPLE Software CLDCC and PLDCC Packages.
nevelapme”t J User's Manual Used with the WS6000 MagicPro
Tools [J WSI Support Programmer.
[d WS6000 MagicPro™ Programmer
[d One Package Adaptor and Two WSGHZ?
PSD302 Product Samples [ 44-Pin CPGA Package Adaptor.
Used with the WS6000 MagicPro
PSD-SILVER Programmer.
d WISPER Software WS Support
g ICJ/IAP'LEMsofthre Support services include:
3 sers Manua O 12-month Software Update Service
WSI Support [ Hotline to WSI Application Experts
(1 24-hour access to WSI Electronic
WSGUHQ Bulletin Board
[J MagicPro Programmer
[ IBM-PC® Plug-in Adaptor Card WSI Training
L Remote Socket Adaptor [ Workshops at WSI, Fremont, CA
ws6020
[ 52-pin PQFP Package Adaptor. Used
with the WS6000 MagicPro
Programmer
Figure 32.
IBM PLATFORM
PSD302 B
Development User
0}’0’8 Terminal DOS
Menu Selection WISPER
Configuration Data MAPLE
ing Dat
Programming Data MAPRO
Hex File
Format
I
v

]

MagicPro Hardware
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Programmable Peripheral

Programmable Microcontroller Peripheral

with Memory
Key Features [ Single Chip Programmable Peripheral 512 Kbits of UV EPROM
for Microcontroller-based Applications Organized as 64K x 8
[ 19 Individually Configurable I/O pins Divideg ipto 8 equa! mappable blocks
that can be used as for optimized mapping
— Microcontroller I/O port expansion Block resolution is 8K x 8 ' _
— Programmable Address Decoder 120 ns EPROM access time, including
(PAD) 1/O input latches and PAD address
decoding.
— Latched address output
— Open drain or CMOS 16 Kbit Static RAM
(d Two Programmable Arrays Organized as 2K x 8 . ) .
(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 Address/Data Track Mode
ac'ilclress 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
1 “No Glue” Microcontroller Chip-Set Built-In Security
— Built-in address latches for multiplexed Locks the PSD312 Configuration and
address/data bus PAD Decoding
— Non-multiplexed address/data bus
mode P Available in a Variety of Packaging
— 8 bit data bus width 44 Pin PLDCC and CLDCC
— ALE and Reset polarity programmable 52 Pf” PQFP
— Selectable modes for read and write 44 Pin CPGA
control bus as RD/WR, R/W/E, or ) .
R/W/DS Simple Menu-Driven Software:
. Configure the PSD312 on an IBM PC
— PSEN/ pin for 8051 users
Downward Pin and Functionally
(1 Built-In Page Logic Compatible with the PSD301
— To Expand the Address Space of in 8-bit Mode
Microcontrollers with Limited Address
Space Capabilities
— Up to 16 pages
Partial Listing [ Motorola family: (1 Signetics: SC80C451
of M6805, M68HC11, M6BHC 16,
Microcontrollers M68000/10/20, M60008, M683XX 1 Zilog: 78, 780, Z180
Supported
[ Intel family: [ National: ~ HPC16000

8031/8051, 8096/98, 80186/88,
80196/98
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Applications 0 Computers (Workstations and PCs) Q Industrial
— Fixed Disk Control, Modem, Imaging, — Robotics, Power Line Access,
Laser Printer Control Power Line Motor
[ Telecommunications [ Medical Instrumentation
— Modem, Cellular Phone, Digital PBX, — Hearing Aids, Monitoring Equipment,
Digital Speech, FAX, Diagnostic Tools
Digi i i
gital Signal Processing O Miltary
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems
Introduction The PSD312 is the latest member in the peripheral elements of a microcontroller-
rapidly growing WSI family of PSD devices. based system peripheral with no external
The PSD312 is ideal for microcontroller- discrete “glue” logic required.
based applications, where fast time-to-
market, small form factor, and low power The solution comes complete with simple
consumption are essential. When system software development tools for
combined in a system, virtually any micro- integrating the PSD312 with the microcon-
controller (68HC11, 8051 etc.) and the troller. Hosted on the IBM PC platforms or
PSD312 work together to create a very compatibles, the easy to use software
powerful chip-set solution. This implemen- enables the designer complete freedom in
tation provides all the required control and designing the system.
Product The PSD312 integrates high performance 0 Aninterface to shared external
nescriptio” user-conflgurable blocks of EPROM, resources.

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, 512K bits of EPROM,
16K bits of SRAM, input latches, and
output ports. The PSD312 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 PSD312 offers a unique single-chip
solution for microcontrollers that need:

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

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

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

[ Expanding address space of
microcontrollers

WSI's PSD312 (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, 512K bit EPROM, and 16K bit
SRAM on a single chip. The PSD312 does
not require any glue logic for interfacing to
any 8-bit microcontroller.

The 8051 microcontroller family can take
full advantage of the PSD312’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. Address
and data buses can be configured to be
separate or multiplexed, whichever is
required by the host processor.
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Product The flexibility of the PSD312 1/O ports to map the I/O ports, eight segments of
niscription permits interfacing to shared resources. EPROM (8K x 8 each) and SRAM (2K x 8)
(ca”t_ ) The arbitration can be controlled internally anywhere in the address space of the
by PAD A outputs. The user can assign the microcontroller. PAD B can implement up to
following functions to these ports: standard 4 sum-of-product expressions based on
I/0 pins, chip-select outputs from the PAD address inputs and control signals.
A and PAD B, or latched address or multi-
plexed low-order address/data byte. This The page register extends the accessible
enables users to design add-on systems address space of certain microcontrollers
such as disk drives, modems, etc., that from 64K to 1 M. There are 16 pages
easily interface to the host bus (e.g., IBM that can serve as base address inputs to
PC, SCSI). the PAD, thereby enlarging the address
space of 16 address line processors by a
The PSD312 on-chip programmable factor of 16.
address decoder (PAD A) enables the user
Figure 1.
Psn312 PAGE LOGIC
Architecture e I et
A11-A15 _[: e
A8-A10 LOGIC IN EXP.
> 1 CSIQPORT 1 vy
s ] s e
AEAs ] PAD A ALE/AS PAD B POCRT 2
- - =
WR WR : CS8—
RESET 1orT RESET FET fosto
ALE/AS
== EPROM
Es7 512K BIT
ADO-AD7 L
> A
t |
H
PROG.
PORT
CSo- EXP.
Ccs7
64K BIT > iy
BLOCK PORT
|- ==
Ll CSIOPORT
+ - / Y
PROG.
B e PORT
TRACK MODE :
SELECTS g 20-
AQ_A7 »| PORT 7
ADO-AD7/D0-D7 | A [
ALE/AS
I } CONFIGURATION
H_D/E /ES >
WR/R/W X8
PSEN conoe. MUX or NON-MUX BUSSES
R_ES.EL—>‘ SIGNALS SECURITY MODE
Algcsl__, |
FEEEF=
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Table 1.
PSD312 Pin
Descriptions

Name | Type

Description

PSEN |

The PSEN is the active low EPROM read pulse. The SRAM and I/0
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
Vce. In this case, RD or E and R/W provide the read strobe for the
SRAM, I/O ports, and EPROM.

WR/NVpp
or |

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 | R/W | DS|
1
0
0

When configured as WR, a write operation is executed during an
active low pulse. When configured as R/W, with R/'W =1 andE =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 I

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 cycle type:
If CEDS = 0, E is an active high strobe. If CEDS = 1, DS is an active
low strobe.

CSi/A19 I

This pin has two configurations. When it is CSl (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) or be 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.

Legend: The 1/O column abbreviations are: | = input; /O = 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.

I

I
by
Tty

§
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Table 1.
PSD312 Pin
Descriptions
(Cont.)

Name | Type Description
In the multiplexed modes, the ALE pin functions as an Address
ALE Latch Enable or as an Address strobe and can be configured as an
or | active high or active low signal. The ALE or AS trailing edge
AS latches lines AD15/A15—-AD0/A0, A16—-A19, and BHE, depending
on the PSD312 configuration. See Table 7. 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
PAG6 lower-order latched address line. When configured as an I/0O
PAS (CPAF1 = 0), the direction of the pin is defined by its direction bit,
PA4 I/0 | which resides in the direction register. If a pin is an /O 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-A0 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
PB7 an I/0 (CPBF = 1) or chip-select output (CPBF = 0). Each port bit
PB6 can be a CMOS output (CPBCOD = 0) or an open drain output
PB5 (CPBCOD = 1). When configured as an I/O, the direction of the
PB4 o) pin_is defined Aby_ its direction bit, yvhich reside;s in the direction
PB3 register. If a pin is an 1/0 output, its data (which resides in the data
PB2 register) comes out. When configured as a chip-select output,
PBO CS0-CS3 are a function of up to four product terms of the inputs 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 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
gg; I/0 | (CADLOG = 0). The addresses can be latched with ALE

(CADDHLT = 1) or be transparent inputs to the PADs
(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.
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Table 1 N inti
r lame | Type Description
PSD312 Pin
Descriptions ADO/AO
(Cont.) AD1/AT In multiplexed mode, these pins are the multiplexed low-order
AD2/A2 address/data byte. After ALE latches the addresses, these pins
AD3/A3 Vo input or output data, degendmg onthe settings of the RD/E/DS,
ﬁggj ﬁg WR/Vep or R/W, and PSEN pins. In non-multiplexed mode, these
ADG/AG pins are the low-order address input.
AD7/A7
A8
A9
A10
A1 /0 These pins are the high-order address input.
A12
A13
A14
A15
GND P Vss (ground) pin.
Vee P Supply voltage input.
aperati”g The .PSD31 2's two operating mpdes allow Non-Multiplexed
Modes it to interface directly to 8-bit microcon- Address/Data, 8-bit Data Bus

trollers 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 (AD0/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/DS, PSEN and WR/Vpp
or R/W pins. The high-order address bus
(A8—-A15) contains the high-order address
bus byte. Ports A and B can be configured
as in Table 2.

This mode is used to interface to a
microcontroller with an 8-bit non-multi-
plexed 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
(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.
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Programmable The PSD312 consists of two programmable  both PAD A and PAD B is the same. Using
Address arrays referred to as PAD A and PAD B WSI's MAPLE software, each
Decoder (PAD) (Figure 3). PAD A is used to generate chip programmable bit in the PAD’s array can
select signals derived from the input have one of three logic states of 0, 1, and
address to the internal EPROM blocks, don’t care (X). In a user’s logic design, both
SRAM, I/O ports, and Track Mode signals. PADs can share the same inputs using the
All its I/O functions are listed in Table 3 and X for input signals that are not supposed to
shown in Figure 3. PAD B outputs to Ports affect other functions. The PADs use
B and C for off-chip usage. reprogrammable CMOS EPROM
technology and can be programmed and
PAD B can also be used to extend the erased by the user.
decoding to select external devices or as a
random logic replacement. The input bus to
Figure 2.
P.gl)312 Port Figure 2 shows the PSDS312's I/O port configurations.
Configurations ADBADTS oo AoATor noATS
ADO-AD7 ADO-AD7 | Do-D7
PA A0-A7 PA
ALE ALE
> —
PSEN 1/0 or CS0-CS7 PSEN 1/0 or CS0-CS7
p— PB e PB [ ¢——p
R/W or WR/Vpp R/W or WRNVpp
— —>
RD/E/DS RD/E/DS
A19/GST be A16-A18 or C58-CS10 AO/CST oe A16-A18 or CS8-CST0
RESET RESET
1. PSD312 configured for multiplexed 2. PSD312 configured for non-
16-bit address/data bus. multiplexed address/data, 8-bit bus.
Legend: ADO-AD7 = Addresses AO-A7 multiplexed with data lines DO-D7.
Table 2. | Multiplexed Address/Data | Non-Multiplexed Address/Data
PSD312 Bus T
8-bit Data Bus
and I_’ort . I/O or low-order address
Configuration Port A lines or Low-order multiplexed | D0-D7 data bus byte
Options address/data byte
Port B /0 or CS0-CS7 I/0 and/or CS0-CS7

Low-order multiplexed

ADO/AO-ADT/AT | dress/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.
55031_2;,40 . T —
escription -lp o il | .
B sin T o
T ! i D— ES1
P. ‘ T T D—— ES2
I I I Tl I D— ES3 8 EPROM BLOCK
P T i T 11T D— Ess SELECT LINES
0
[ﬁ | [
D— Ess
AL l\ T l\ —D— ES6 PAD
E or AS [:g M1 A
i I D— ES7
RDorE [ ; T ‘T I D—— RS0 —— SRAM BLOCK SELECT
in ‘j I || D—— CSIOPORT — /O BASE ADDRESS
WR or RW I ] l T D— CSADIN
>§ ‘ I ‘ ‘ TRACK MODE
IS D—— CSADOUT1 [ CONTROL SIGNALS
A19 4} | l ‘ —D—— CsADOUT2 v
T ? |
| i ED(F CS0/PBO A
A18 I 1
E t +
I 4@ Cs1/PB1
A17 i
i Cs2/PB2
A16 ]
A15 4@:)07 CS3/PB3
g:DO— CSa/PB4
—Ha f; PAD
g:DcH CS5/PB5 B
A13 [9
m CS6/PB6
A12 [ g
Cs7/PB7
A1 [ Q g:[>07 cs
A ! D——| >0 C88/PCo
csi
> D——I >O—— CS9/PC1
RESET | i
> o |1 L | | T0/P
T e e D—l>0ﬁ c2 \4

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. A18, A17, and A16 are internally multiplexed with CS10, CS9, 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.

PSD312 PAD A

and B I/0
Functions

Function

PAD A and PAD B Inputs

CSior 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 RIW

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

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. lts base address location is a
function of one term of the PAD address inputs.

CSIOPORT

This internal chip-select selects the I/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.

CSADOUTH1

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 CSADOUT2 s active, the data
presented on AD0/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

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.

Cs8-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.

' gy
8
l.‘ln
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configuration 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, I/0, and control functions to the menting a specific mode, use the WSI’s
proper operational mode. Table 5 lists all PSD312 MAPLE software to set the bits.
configuration bits. The configuration bits
are programmed and verified during the
,T,g’l;’;,‘;- Use This Bit | To
Non-Volatile CADDRDAT | Set the address/data bus to multiplexed or non-multiplexed mode.
Gonfiguration CEDS Determine the polarity and functionality of read and write.
Bits 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.
CSECURITY | Set the security on or off (a secured part can not be duplicated).
CRESET | Setthe 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/0 or
(8 Bits) address output.
CPACOD | Configure each pin of Port A as an open drain or active CMOS
(8 Bits) pull-up output.
CPBF Coni in of I .
(8 Bits) onfigure each pin of Port B as an I/0 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.
C(ﬁ%l;g)G Configure A16—A19 individually as logic or address inputs.
cLOT Determine in non-multiplexed mode if address inputs are transparent
or latched.
CRRWR Configure the polarity and control methods of read and write cycles.
Port Functions  The PSD312 has three 1/O 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
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Figure 4.
Port A Pin
Structure |
READ PIN
N
T
E
R READ DATA ~N
N
A cmos/op®
L -]
N WRITE DATA [cy our PORT A PIN
D DFF T __[;\
| e
D Dp (
F/l ENABLE
D AE g ADDR p|  mux
A LATCH
T D
A R
| C—
B ADIDI
8 »
s READ DIR A A
A
D ~Nd
? ° DIR
A CONTROL
5 WRITEDIR | FF
7 R
RESET
NOTE: 5. CMOS/OD determines whether the output is open drain or CMOS.
Figure 5.
Port A Track [ oommor INTERNAL
Mode DECODER READ \

WR or R/W |
RD/E CSADIN
- ADO-AD7 = PAO-PA7
INTERNAL
ALE or AS o—»
> CSADOUT1
AD8-AD15 LATCH| A11-A15 PAD

csapout2 ©

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.
PSD312
Configuration
Bits78

Configuration
Bits

No.
of Bits

Function

CADDRDAT

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

CA19/CSIi

A19 or CSi
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-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)

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
0 1
1 1

RD and WR active low pulses
R/W status and high E pulse
R/W status and low DS pulse

CPAF1

Port A I/0 or AO-A7
CPAF1 =0, Port A pinis I/O
CPAF1 =1, Port A pinis 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 1/0 or CS0- CS7 _
CPBF =0, Port B pin is CSI (0<i<7)
CPBF = 1, Port B pin is I/O
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Tahle 5. Configuration No .
PSD312 Bits of Bits Function
Configuration 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, Port C pinis 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 50
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/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 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 Table 6.

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 AO-A7, respectively. This feature
of the PSD312 lets the user generate low-
order address bits to access external
peripherals or memory that require severai
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
direction is controlled by using the input
signals ALE, RD/E/DS, 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
flows out through Port A. (Carefully check
the generation of CSADOUT1, and ensure
that it is stable during the ALE pulse; see
Figure 18). When CSADOUT2 is active, a
write operation is performed (see note to
Figure 5). The data on the input
ADO0/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 PSD312 location, data is presented
on Port A pins. When writing to an internal
PSD312 location, data present on Port A
pins is written to that location.

Port B

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 Table 6

Alternatively, each bit of Port B can be
configured to provide a chip-select output
signal from PAD B. 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.

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.
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Port € 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-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.

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

In non-multiplexed modes, AD0O/AO—
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
AO-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 7.
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ilogr’;rg Is’lll Figure 6 shows the structure of Port B. READ PIN
Structure i B
M B READ DATA N
E E
rRE R cmos/on®
N N E—
/E ﬁ WRITE DATA [ our | PORT B PIN
R DFF o N
c D
SE A A 11‘ ENABLE
o ) [E—
ull A DI MUX
T —»>
B
B u
ufl s _
s CSl |
D READ DIR \ A
[ 8
S .
0 .
. : ,
. 1 DIR CONTROL
; 5 WRITEDIR | rF
R
RESET T
NOTE: 9. CMOS/OD determines whether the output is open drain or CMOS.
Table 6 Byte Size Access of the I/0 Port Registers
: Register Name g
I/0Port g Offset from the CSIOPORT
gdbd; 85388 g’ an Pin Register of Port A + 2 (accessible during read operation only)
M-otlle ata Bus 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
FESs ==
iESE=

2-141



PsD312

Figure 7.
Port C Structure CADLOGO —_| ) ADDRESS INDICATOR
BIT
‘ ‘ (NOTE 10)
- ,lADDRESS At cor:oﬁ?gﬁsk%on
» TO PAD y
_ | Pco 4 LATCH | TRANSPARENT
<CS8 (OUTPUT LINE) FROM PAD CONTROL
CPCFO CADLOG1 I: ) |
CONF. CONF.
BIT BIT
ALE
A17
ADDRESS
oot ———————»| ADDRES TO PAD
<.CS9 (OUTPUT LINE) FROM PAD
CPCF1 CADLOG2 I: ) |
CONF. CONF.
BIT BIT
— | ADDRESS ne
ooz DDRES » TO PAD
: CS10 (QUTPUT LINE) FROM PAD
CPCF2 To
CONF. EPROM
BIT
NOTE: 10. 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.
Tz_!ble 7. Signal Configuration Configuration | Signal Latch
Signal Latch Name Bits Mode Status
Status in All CADDRDAT = 0, CLOT = 0 nonmultiplexed | Transparent
Operating il ALE
Modes ADO/AQ- | CADDRDAT =0, CLOT = 1 Dependent
AD7/A7 -
. AL
CADDRDAT =1 multiplexed modes Dependent
— 8-bit data,
PSEN | CDATA=0 PSEN is active Transparent
A16-A19 can
CADDHLT =0 become logic inputs Transparent
PAc129 %"é’o A16-A19 can
i become ALE
CADDHLT = 1 multiplexed Dependent

address lines
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EPROM

The PSD312 has 512K bits of EPROM
and is organized as 64K x 8. The EPROM
has 8 banks of memory. Each bank can
be placed in any address location by
programming the PAD. Bank0O—-Bank7 can

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

SRAM

The PSD312 has 16K bits of SRAM and is

organized as 2K x 8. The SRAM is selected

by the RSO 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-DO 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 PSD312 control signals are WR/Vpp or
R/W, RD/E/DS, 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 PSD312 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 F R/W is high, an active
high signal on the RD/E/DS pin performs a
read operation. When RW is 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 PSD312 are
activated by an active low signal on this
pin. As E, the pin works with the RW N signal
of the WR/Vpp or RIW pin. When R/Wis__
high, an active high signal on the RD/E/_D_S
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 works 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).

iy
Iy
1n

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 if
selected. The SRAM and I/O ports read
operation are done by RD low (CRRWR =
0), or by E high and R/W high (CRRWR =
1, CEDS = 0) or by DS low and R/W high
(CRRWR, CEDS =1).
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Control Signals  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 RAW high
(or any other similar microcontroller) is (CRRWR =1, CEDS = 0) or by DS low
used, the PSD312’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.
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,
Figure 8.
Page Register Py
P: } TO PAD
P1 INPUTS
| —
Q Q Q Q
INTERNAL CLR DFF cK j CLR DFF CK r CLR DFF cK ] CLR DFF CK
RESET
D D —I D _l D
INTERNAL WR
PAGE SELECT
+ + ‘ INTERNAL RD
AD3 AD2 AD1 ADO
-
DATA BUS
;qble I8$ Signal Configuration Mode Condition
ignal States ADO/AG-AD7/A7 Al Input
During and After ABATE Al —
Reset = I"z“t
npu
P;‘OEZA” Tracking ADO/AO-AD7 Input
(Po Address outputs AO-A7 Low
1w Input
FPZ?t—g)m C57-C50 CMOS outputs High
CS7-CS0 open drain outputs Tri-stated
PCO-PC2 Address inputs A16—-A18 Input
(Port C) CS8-CS10 CMOS outputs High

gy
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Figure 9.
Combined ADDRESS »cs
Address Space | PAD
SRAM
\ OE
INTERNAL }
D
- y
PSEN oE
EPROM
B[]
y y
cs OE
/0 PORTS
zalt'lﬂ 9-I Stat Component Signals Contents
nternal States == =7
. CS0-CS10 All = 1 (Note 11
During and After CSADIN, CSADOUT1 e
Reset PAD CSADOUT2, CSIOPORT, All = 0 (Note 11)
RS0, ESO-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: 11. All PAD outputs are in a non-active state.
Figure 10.
2031'T¥P% p /0 PORTS
eparate Code 56 s
and Data B Y
Address Spaces 1 ;
OF
ADDRESS > cs
PAD
SRAM
P CS
— EPROM
PSEN oE
552
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Control Signals  Reser A19/CS]

(Cont.) This is an asynchronous input pin that When configured as CSl, a high on this pin
clears and initializes the PSD312. 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 PSD312 reset operational mode. For PSD312 states
input is driven active for at least 100 ns, the during the power-down mode, see Tables
chip is reset. During boot-up (Vcc applied), 10 and 11, 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 8 and 9 indicate the line (CADLOGS3 = 1) or as a general-
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 7). In this
mode, the chip is always enabled.

Table 10. Signal Signal Configuration Mode Condition

States During ADO/AO-AD7/A7 Al Input

Power-Down A

Mode 8-A15 All Input

110 Unchanged
PAO-PA7 Tracking ADO/A0-AD7/A7 Input
Address outputs AO—-A7 Al 1’s
mn Unchanged
PB0-PB7 CS0-CS7 CMOS outputs All 1’s
CS0-CS7 open drain outputs Tri-stated
. Address inputs A18-A16 Input
PCO-PC2 C88-C510 CMOS outputs All 1's
Figure 11.
~ ADDRESS INDICATOR
A19/CSlI Cell CADLOGS TO EPROM
Structure CONF. ! ) >
(NOTE 12)
CADDHLT
CONFIGURATION
BIT: LATCH OR
TRANSPARENT
CONTROL
ALE
Ty
_E? te—— | ADDRESS > ?109PAD
A19/CS1 —= LATCH

CSI (POWER-UP SIGNAL)

e
d

CR19/CSI
CONF.
BIT

» TO PAD, EPROM, SRAM,
PORTS, LATCHES, ETC.

NOTE: 12. 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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Table 11. Component Signals Contents
Z’t";'i"" naLSta;fs CS0-CS10 All s (deselected)
nzw"g ow PAD CSADIN, CSADOUT1,
CSADOUT2, CSIOPORT, All 0's (deselected)
RS0, ES0-ES7
Data register A n/a
Direction register A n/a All
Data register B n/a unchanged
Direction register B n/a
Security Mode Security Mode in the PSD312 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 1/O contents can be accessed only the security mode, the PSD312 contents
through the PAD. The Security Mode can cannot be copied on a programmer.
Figure 12. e o
PSD312 * ¢
Interface With " T!E:l—
Intel’s 80C31 Microcontroller -
s | — Po.o 132 231 AD0/AO PAO |
EANVP PO.1 AD1/A1 PA1
L 10 P02 3(7; 22 AD2/A2 PA2 1:
- X1 P0.3 AD3/A3 PA3
:'-[ Po.4 |35 271 AD4/A4 PA4 1;
P05 2 281 AD5/AS PAS |2
L8 |y P06 |32 291 Aps/a6 PAG [
po.7 |32 301 AD7/A7 PA7
9 21 31 11
RESET P2.0 AD8/A8 PBO
P2 22 321 Apg/A9 PB1 13
p22 |22 331 AD10/A10 PB2
—12d o P23 24 351 AD11/A11 PB3 |—
—13 INT1 P24 25 361 AD12/A12 PB4 [—
14 To P25 23 g; AD13/A13 PB5 |2
51m P26 [—2 AD14/A14 PB6 [—
. p27 28 39 AD15/A15 PB7
2 El'? D L 22| RD PCO ——:?
3 : == 16 2| WRw,
P1.2 WR PP PCt
—4 ] py3 FSEN 22— U SrERSEN 2
5 {p14 ALe 39 13 ALE PC2 o=
5 1pis D |t 31 RESET A19/CTT F2—
Z1pie RXD (—10 GND
2 P17 34 [12
PSD312 lj:I
80C31

The configuration bits for Figure 12 are:

CRESET 1
CALE 0
CDATA 0

CADDRDAT 1

COMB/SEP 0 or 1 (both valid)
CRRWR 0
CEDS 0

All other configuration bits may vary according to the application requirements.
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$ystem In Figure 12, the PSD312 is configured to In Figure 13, the PSD312 is configured to
Applications interface with Intel’s 80C31, which is a 16- interface with Motorola’s 68HC11, which is
bit address/8-bit data bus microcontroller. a 16-bit address/8-bit data bus microcon-
Its data bus is multiplexed with the low- troller. Its data bus is multiplexed with the
order address byte. The 80C31 uses low-order address byte. The 68HC11 uses
signals RD to read from data memory and E and R/W signals to derive the read and
PSEN to read from code memory. It uses write strobes. It uses the term AS (address
WR to write into the data memory. It also strobe) for the address latch pulse. RESET
uses active high reset and ALE signals. is an active low signal. The rest of the
The rest of the configuration bits as well as configuration bits as well as the uncon-
the unconnected signals (not shown) are nected signals (not shown) are application
application specific and, thus, user specific and, thus, user dependent.
dependent.
Figure 13. " O
PSD312 =Q |
Interface With Microcontroller 44] OTWF =
Motorola’s 9 23 21
PCO ADO/AO PAO
68HC11 20| ppo pot |10 241 AD1/A1 PAT 22—
21| pp1 P2 |1 25| sbome paz |12
22| pp2 po3 |2 261 ADI/A3 PA3 o
23| pp3 oy B 271 AD4/A4 PA4
24| ppa pes 14 28 | AD5/AS PAS 2
25| pps PC6 [ 291 AD6/AG PAS |7
po7 |16 301 AD7/A7 PA7
43| peo
45] pEq PBO |2 311 apsias PBO 3
471 pe2 pe1 |4 321 Apw/Ag PBI1 |2
49| pe3 pa2 |20 331 aD10/at0 PB2 [—
44 pes pE3 |22 351 AD11/AT1 PB3 3
46| pes PB4 |38 361 AD12/A12 PB4
48] pe pBs |27 371 AD13/a13 PBS [
— 300 Pe7 PB6 [0 381 AD14/A14 PB6 f—
pe7 |32 391 AD15/A15 PB7
g; o 5 22 40
PA1 E E PCO
32| pao _ ot A
31 pag AW |- 21 RWVep
30| ppa as |2 3] as pca |22
g: PAS RESET [~ ? RESET Ato/TST 22
PA6 BHE/PSEN'
271 pa7 TRG |18 |
. m - |y
—:1 VRH MODB [——— ce
— S vRL | S i
MODA GND
XTAL EXTAL 34 |12
PSD312 If
68HC11 L[] T

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.

Fs= ==
BELs
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Absolute Symbol Parameter Condition Min | Max | Unit
Maximum .
Ratin gs’3 Tsta Storage Temperature -65 +150 C
Voltage on any Pin With Respect to GND -0.6 +7 \
Programming )
Vep Supply Voltage With Respectto GND | —0.6 +14 v
Vee Supply Voltage With Respect to GND -06 +7 \
ESD Protection >2000 \"
NOTE: 13. 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 g P ce 42 | 5 -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%
gecon;l.nended Symbol Parameter Conditions Min | Typ | Max | Unit
0’0' ::Ztl"o'gs Vee Supply Voltage -12 Version 475 5 | 525 V
Vee Supply Voltage -15/-20 Versions 4.5 5 5.5 \"
Viy High-level Input Voltage | Vgc=4.5Vto55V 2 \'
Vi Low-level Input Voltage | Vcc=45V1t055V 0 0.8 \
be . Symbol Parameter Conditions Min| Typ | Max | Unit
Characteristics
loL =20 pA
0.01] 0.1
Vec=45V
VoL Output Low Voltage \"
lo. =8 mA 0.15) 0.45
Vec=45V ’ ’
lon = =20 pA 44 | 4.49
) Vec=45V
Von Output High Voltage Vv
lon = -2 mA 24| 39
Vec=45V ’ ’
lsg1 Ve Standby Current Comm'l 50 | 100 WA
(CMOS) (Notes 14 and 16) Ind/Mil 75 | 150
| Vce Standby Current Comm'l 15] 3 mA
82 | (TTL) (Notes 15 and 16) Ind/Mil 2 | 32
. Comm'l (Note 18) 16 | 35
Active Current (CMOS) Comm (Note 19) 28 | 50
loc (SRAM Not Selected) - mA
Ind/Mil (Note 18) 16 | 45
(Notes 14 and 17) -
Ind/Mil (Note 19) 28 | 60
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gc L. Symbol Parameter Conditions Min | Typ | Max | Unit
(ch:: ?;:ter istics _ . Comm'l (Note 18) 47 | 80
. | r;‘gﬁogl”el’(“s(ﬁ ?Sd) Comm? (Note 19) 59| 95|
cez | ock Selected) 5/ MiT (Note 18) 47 | 100
(Notes 14 and 17) -
Ind/Mil (Note 19) 59 | 115
Active Current (TTL) gz::: (1':1]2:: :g; 22 gg
lccs (SRAM Not Selected) - ( mA
Ind/Mil (Note 18) 36 | 80
(Notes 15 and 17) -
Ind/Mil (Note 19) 58 [ 95
I e A
leca | (SRAM Block Selected)  \—ry (Note 18) 57 [130] ™
(Notes 15 and 17) -
Ind/Mil (Note 19) 79 | 145
Iy Input Leakage Current Vin = 5.5V or GND -1 |£01[ 1 A
Lo Output Leakage Current Vour=55VorGND | 10| 5| 10 H
NOTE: 14. CMOS inputs: GND £ 0.3 V or V¢ £ 0.3V.
15. TTL inputs: V). < 0.8V, V|2 2.0 V.
16. CSI/A19 is high and the part is in a power-down configuration mode.
17. AC power component is 3.0 mA/MHz (power = AC + DC).
18. Ten (10) PAD product terms active. (Add 380 nA per product term, typical, or 480 pA
per product term maximum.)
19. Forty-one (41) PAD product terms active.
AC -12 -15 -20
ioti Symhbol Parameter - - - Unit
?slgrz;_tlg:eg;tms Min | Max | Min | Max | Min | Max
Diagrams) T1 ALE or AS Pulse YVldth 30 40 50
T2 Address Set-up Time 9 12 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 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
™ | pata vaid 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
T11 or AS to Leading 12 15 20
Edge of Write
RD, E, PSEN, DS
121 pise Width 45 60 5
T12A | 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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AC
. -12 -15 -20
Characteristics |Symbol Parameter - - - Unit
(Cont.) 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 TS0 Vaiid 6 35 6 40 5 45
ADi or Control to
T22 TS0 Invalid 5 35 4 40 4 45
Track Mode Address
T23 Propagation Delay: 22 28 28
CSADOUT1 Already True
Track Mode Address
Propagation Delay:
T23A | CSADOUTY Becomes 33 S0 50
True During ALE or AS
Track Mode Address
24 Holding Time 15 27 27 ns
Track Mode Read
25 Propagation Delay 29 35 35
Track Mode Read
T26 Hold Time 11 29 10 29 10 35
Track Mode Write Cycle
27 Data Propagation Delay 20 30 30
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| o 55 | 8 | 60
T31 ICSI Ipactlve to CSOi 9 45 9 55 8 60
nactive
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: 20. ADi = any address line. o
21. CSOi = any of the chip-select output signals coming through Port B (CS0-CS7) or
through Port C (CS8-CS10). .
22. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent
A19, RD/E/DS, WR or R/W, transparent PC0O-PC2, ALE (or AS).

23. Control signals RD/E/DS or WR or R/W.
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Figure 14.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =0

CSI/A19

as CSI

Direct @4
PAD Input

Multiplexed (@5)
Inputs

AO0/ADO-
A7/AD7

Active High
ALE

Active Low
ALE

RD/E/DS as RD

READ CYCLE

WRITE CYCLE

%

132

7
Wi /

Y

XXX

STABLE INPUT

XX

Y 7 N

10
la—n!

2

'y

N [T B

y [

BHE/PSEN
as PSEN

WR/Vee_or
R/W as WR

Any of PAO-
PA7 as I/O Pin

Any of PBO-
PB7 as I/0 Pin

Any of PAO-
PA7 Pins
as Address
Outputs

i

XXXXOXXXXXXX

vy wwv\v\V\W\WWwwwwwwwv
A A‘A’A‘A‘A‘A‘A‘A A A’A‘A’A A A‘A‘A A

YRRRRRN ourrur

4

ADDRESS A

o

ADDRESS B

X_

See referenced notes on page 2-157.
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Figure 15.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =1
READ CYCLE WRITE CYCLE
- - o
— —
eSTE \ [R5
as CSI 7 N l < 15 . I
" ! n 32 _ 32-_
Direct
S e < SRR 91
| 5 14 _
Multiplexed @3
Inputs E( - Y — (
e _\( ADDRESS A }———r 24 ADDRESS B oATA XXX
A7/AD7 __ / / ouT IN
2 < 3 —p -8 o __2_, < 3 > 16 17
Active High |/} < 4 > A\ |
As A | A+ N / _\_
<> > . N
Active Low \ Y \ — = - _/_
AS \T—/ < £ > s N1
—2 o ld> * “ —2 \;
—_ — T\ - o < >
RD/E/DS as E A1\ /)
< : > ‘12ALE—
— /
RD/E/DS as DS \__/( \_)
WRNVpp or Y =
AWas Al 42 / WO y
Any of PAO- vvywwwwwwwwwy
PA7 as l/O Pin COOLOLOOOOOOOOVOOOK ouTPuT
Any of PBO-
PB7 as /O Pin XXO0000000 (X

Any of PAO- Z, 2
PA7 Pins ADDRESS A ADDRESS B X
as Address

Outputs

See referenced notes on page 2-157.
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Figure 16.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data
Bus, CRRWR =0

READ CYCLE

WRITE CYCLE

A

32

Y

CSi/A19
as CSI

"X

AO0/ADO-

A15/AD15 E
as AO-A15

Direct
PAD Input

Multiplexed (29)
Inputs

Y

STABLE INPUT

STABLE INPUT

6

14

y

STABLE INPUT

STABLE INPUT

R

N

| W

PAQ-PA7

n

Active High
ALE /]

Active Low \
ALE

BIE

A

Y

!8 |_§_ y

Y

A

A

SNl E B

RD/E/DS as RD

WR/Vep or

R/W as WR

Any of PBO-
PB7 as /O Pin

See referenced notes on page 2-157.
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Figure 17.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data

Bus, CRRWR = 1
READCYCLE o[ WRITE CYCLE >

_.‘ i
55iA19 \
as CSI | 7 | 15

T ad >

A
T

Direct (24)
PAD It X}@( STABLE INPUT D( STABLE INPUT )@XXXXX
6 ol 14 |
AO/ADO-
A15/AD15 E@i STABLE INPUT STABLE INPUT )@XXXXX
as A0-A15 ] e ol e
32 32
Multiplexed @5 E
Inputs ( = IXXI < ( - (
PAO-PA7 (%AJ;\ 9 |/3|NT A <
2 —2 > —lg | 2] 3 _ E 17
Active High  }/] < 4 > I\
At 4 |1 N N / \
i bl 35
Active Low - ~
R\ T A |/~
«—2 o ld % -—2 34
. < > ,——'\4 -
RD/EDS as E j \ / \_
5 13
< > 12
RD/E/DS as DS i
y
LA A
WR/Vpp or ) a ~
R/W as R/W 10 / " o O(XXXX\ = A
Any of PBO- VWYYWYYY YWWIYWWAWWWWWWYWWWY ~ o
PB7 as I/O Pin A‘A‘A‘A’A’A‘A‘A‘A’ ‘A‘ A‘A‘A’A’A’A A‘A‘A‘A’A‘A‘A‘A’A‘A’A A‘A‘

See referenced notes on page 2-157.
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Figure 18. " -
Chip-Select . _\¢ PN
Output Timing CSiato T
Direct PAD ®4
'red,nput :X INPUT STABLE X
Multiplexed %
PAD Inputs ( me
S N
ALE
(Multiplexed /__\
Mode Only) PIANNY
or ALE \ s
(Multiplexed N1/
Mode Only)
CS0; (@831 1 —
N/
Figure 19.
Port A as 32 32
ADO-AD7 Timing < Reapcvcle | [T < WRITE CYCLE ’L"
(Track Mode),
Direct (24.27)
CRRWR =0 S § INPUT STABLE X INPUT STABLE OOXK
Input _ | B .
Multiplexed (2839 ~
PAD Inputs XXX wpuT sTABLE XXX INPUT STABLE 00—
2 2
N > 25 | ol 26 [ [¢1% 3 >
AO/ADO- ,_ | -
A7IAD7 ____)CADDHESS Hjﬁﬁlﬁ( ADDRESS |>_ WHT ”NB-—
132
ALE i * —\\ /- —\\ /_—\_
1 1
or ALE {__/ \___/F U—
Ao 12
RD/E/DS as RD PR '/L_
132]
™ 11 12
WE/ Vep_or \ y
R/W as WR 24 o \ /
-—23'.— —{23 —] 27 | 28
PAO-PA7 { Kot;u;r :I s D/NA DR E@Jﬁ al
28 l
29
5 ®® \—F

See referenced notes on page 2-157.
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Figure 20.
Port A as
ADO-AD7 Timing @ )
(Track Mode), READ CYCLE | '; < WRITE CYCLE J =
CRRWR =1 <
. (24,27)
Direct
oaD ___X INPUT STABLE X INPUT STABLE YXXXX
Input 2
Muliplexed 5 YK INPUT STABLE OOK INPUT STABLE )
nputs
R . 23 .
- B Ll 25 - 26 T >
|
AO/ADO- 4 READ WRITTEN
A7/AD7 )\ ADDRESS )_ DATA ( ADDRESS )_ ( DATA
I | 32'-
R
as ,r \ 1\ /L
1 1
i k \
orAS | e ® et s \-._/(: ® 12 >\——/_
I 2,
RD/E/DS as E / /
32
—! |- .34.
RD/E/DS as DS \ /
WR/Vep or / X—
sty AARKKARXK
~a ] =
ADR DATA
PAO-PA7 { out ,I out )_
28
29
—— (26,29) —
CSOi
Notes for 24. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent A19,
Timing RD/E/DS, WR or R/W, transparent PCO~PC2, ALE in non-multiplexed modes.
Dia grams 25. Multiplexed inputs: any of the following inputs that are latched by the ALE (or AS):

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

26. CSOi = any of the chip-select output signals coming through Port B (CS0-CS7) or through
Port C (CS8-CS10).

27. 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.

28. 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.

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

30. 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.

31. CSOi product terms can include any of the PAD input signals shown in Figure 3, except for
reset and CSI.

h
Ty !

'i
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Table 12 Ta=25°C, f=1MHz
Pin Symbol Parameter Conditions | Typical®3| Max| Units
Capacitance? , . ,
Cin Capacitance (for input pins only) V=0V 4 6 pF
Cout Capacitance (for input/output pins) Vour=0V 8 12 | pF
Cvpp | Capacitance (for WR/Vpp or RMW/Vpp) | Vpp=0V 18 25 | pF
NOTES: 32. This parameter is only sampled and is not 100% tested.
33. Typical values are for Ta = 25°C and nominal supply voltages.
Figure 21.
AC Testing
Input/Output
Waveform 3.0V
X TEST POINT —:X 15V
oV
Figure 22.
AC Testing 2,01V
Load Circuit
195Q
DEVICE
UNDER
TEST C_=30pF
I (INCLUDING
—— SCOPE ANDJIG
=" 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?2 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 PSD312 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,
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windows should be covered by an opaque
substance.

Upon delivery from WSI, or after each
erasure, the PSD312 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 p
] 44-Pin | 52-Pin
Assignments Name ﬁ‘l’,‘é‘g CPGA | 'POFP
Package Package | Package
PSEN 1 As 46
WR/ Vpp Or R/W 2 Ay 47
RESET 3 B4 48
PB7 4 As 49
PB6 5 B3 50
PB5 6 Az 51
PB4 7 B2 2
PB3 8 B1 3
PB2 9 Co 4
PB1 10 Cy 5
PBO 11 Do 6
GND 12 D1 7
ALE or AS 13 = 8
PA7 14 Eo 9
PA6 15 Fy 10
PA5 16 Fo 11
PA4 17 G 12
PA3 18 Go 15
PA2 19 Ho 16
PA1 20 Gs 17
PAO 21 Ha 18
RD/E/DS 22 Gy 19
ADO/AD 23 Hg 20
AD1/A1 24 Hs 21
AD2/A2 25 Gs 22
AD3/A3 26 He 23
AD4/A4 27 Gg 24
AD5/A5 28 H7 25
AD6/A6 29 G7 28
AD7/A7 30 Gg 29
A8 31 F7 30
A9 32 Fg 31
A10 33 E7 32
GND 34 Eg 33
A1 35 Dg 34
A12 36 D7 35
A13 37 Csg 36
A4 38 C7 37
A15 39 Bs 38
PCO 40 By 41
PC1 41 A7 42
PC2 42 Be 43
A19/CSI 43 As 44
Voo 44 Bs 45

NOTE: 34. Pins 1, 13, 14, 26, 27, 39, 40, and 52 are No Connect.
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Package |
Information H
g Fe 2
. wonrnolm 823858
Figure 23 seEdef >ace
n’awiny L4 — W O T O N T T T T T
44 Pin Ceramic R
Leaded Chip A15
Carrier (CLDCC) At4
with Window A13
(Package Type A2
L) A1l
GND GND
ALE or AS A10
PA7 A9
PA6 A8
AD7/A7
AD6/A6
22 s NRIQLNR
2IdnIBIaIaee
aoalda5srEAa ¥ ©
(TOP VIEW) FEREEEREE
Figure 24.
Drawing J2 — Iz
44-Pin Plastic 5 -
Leaded Chip i 2 8- e
Carrier (PLDCC) s fEBsIER8
.(Il;ackagerype cwemar-S2YTS
PB4 P 39 A15
PB3 " 39 A14
PB2 137 A13
PB1 36 A12
PBO 1 35 A1l
GND "0 34 GND
ALE or AS P 33 A10
PA7 132 A9
PAG 31 A8
PA5 0 30 AD7/A7
PA4 0 29 AD6/A6
22883 8EN
235§1BgI%
SE*tu35883
Q
(TOP VIEW) lg<<<<=<

U

Iy

iy

I
h
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Figure 25.
Drawing Q2 — i
52-Pin PQFP 5
(Package Type Q) i 2
QE’EEQFEOQ'-’%GSQ
ZocoaocxiZla Pesaaaz
B 58%85¢ee3IQgdsEe
goooooonuonnmo
/ o AN
NC 1 [ 139 NC
PB4 2 [ 38 A15
PB3 3 [] [137 A14
PB2 4 [ 136 A13
PB1 5 [] 135 A12
PB0 6 [] 134 A1
GND 7 [] [—133 GND
ALEor AS 8 [} [—132 A10
PA7 9 [ 131 A9
PA6 10 [] 130 A8
PA5 11 [] 129 AD7/A7
PA4 12 [} 128 AD6/A6
NC 13 [ [—127 NC
Jububobbuutboa
T N O N O OO AN M T VO
—————— N NN NN NN
O MM N = Q = N ™ T W0
2¥Ffggz=22¢2
(TOP VIEW) FEEEEEE:
Figure 26.
Drawing X2 —
. 1 2 3 4 5 6 7 8
44-Pin CPGA /
(Package Type X) COOGOO
CQOOOO

Z & mM m O O W »
©
O]

(TOP VIEW, THROUGH PACKAGE)
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Ordering
Information
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Operating wsi
Part Number ?,’::) Paﬁl;zg e ngﬁg: Temperature | Manufacturing
Range Procedure

PSD312-12J 120 | 44-pin PLDCC J2 Commercial Standard
PSD312-12L 120 | 44-pin CLDCC L4 Commercial Standard
PSD312-12Q 120 | 52-pin PQFP Q2 Commercial Standard
PSD312-12X 120 | 44-pin CPGA X2 Commercial Standard
PSD312-15J 150 | 44-pin PLDCC J2 Commercial Standard
PSD312-15JI 150 | 44-pin PLDCC J2 Industrial Standard
PSD312-15L 150 | 44-pin CLDCC L4 Commercial Standard
PSD312-15LI 150 | 44-pin CLDCC L4 Industrial Standard
PSD312-15LM 150 | 44-pin CLDCC L4 Military Standard
PSD312-15LMB | 150 | 44-pin CLDCC L4 Military MIL-STD-883C
PSD312-15Q 150 | 52-pin PQFP Q2 Commercial Standard
PSD312-15X 150 | 44-pin CPGA X2 Commercial Standard
PSD312-15XI 150 | 44-pin CPGA X2 Industrial Standard
PSD312-15XM 150 | 44-pin CPGA X2 Military Standard
PSD312-15XMB | 150 | 44-pin CPGA X2 Military MIL-STD-883C
PSD312-20J 200 | 44-pin PLDCC J2 Commercial Standard
PSD312-20JI 200 | 44-pin PLDCC J2 Industrail Standard
PSD312-20L 200 | 44-pin CLDCC L4 Commercial Standard
PSD312-20LI 200 | 44-pin CLDCC L4 Industrial Standard
PSD312-20LM 200 | 44-pin CLDCC L4 Military Standard
PSD312-20LMB | 200 | 44-pin CLDCC L4 Military MIL-STD-883C
PSD312-20Q 200 | 52-pin PQFP Q2 Commercial Standard
PSD312-20X 200 | 44-pin CPGA X2 Commercial Standard
PSD312-20XI 200 | 44-pin CPGA X2 Industrial Standard
PSD312-20XM 200 | 44-pin CPGA X2 Military Standard
PSD312-20XMB | 200 | 44-pin CPGA X2 Military MIL-STD-883C




PSD312
System

Development Tools

Development
Tools

The PSD312 features a complete set of
System Development Tools. These tools
provide an integrated, easy-to-use software
and hardware environment to support
PSD312 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 PSD312 System Programming

Hardware consists of:

J WS6000 MagicPro Memory and PSD
Programmer

[ WS6020 52-pin PSD312 PQFP
Package Adaptor

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

[d WS6022 44-pin CPGA Package
Adaptor

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

Software

The PSD312 System Development

Software consists of:

[ WISPER, WSI's Software Environment

[ MAPLE, the PSD312 Location Editor
Software

1 MAPPRO, the Device Programming
Software

The configuration of the PSD312 device is

entered using MAPLE software. MAPPRO

software uses the MagicPro programmer

and the socket adaptor to configure the

PSD312 device, which then can be used in

the target system. The development cycle

is depicted in Figure 27.

Support

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

[ 12-month software updates

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

[ 24-hour Electronic Bulletin Board for
design assistance via dial-up
modem.

Training

WSI provides in-depth, hands-on work-
shops for the PSD312 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.

2-163




PSD312

Ordering PSD-GOLD ws6021
Information - QO WISPER Software [ 44-Pin LCC Package Adaptor for
System J MAPLE Software CLDCC and PLDCC Packages. Used
Development [ User's Manual with the WS6000 MagicPro
Tools [ WSI Support Programmer.
[J WS6000 MagicPro™ Programmer
[ One Package Adaptor and Two ws6022
Product Samples [ 44-Pin CPGA Package Adaptor. Used
with the WS6000 MagicPro
PSD-SILVER Programmer.
d WISPER Software
O MAPLE software WSl Support
(d User's Manual Support services include:
L WSI Support O 12-month Software Update Service
(d Hotline to WSI Application Experts
ws6000 [ 24-hour access to WSI Electronic
[ MagicPro Programmer Bulletin Board
d IBM-PC® Plug-in Adaptor Card
J Remote Socket Adaptor WSl Training
(d Workshops at WSI, Fremont, CA
ws6020 3 For details and scheduling, call PSD
[ 52-pin PQFP Package Adaptor. Used Marketing (510) 656-5400.
with the WS6000 MagicPro
Programmer
Figure 27.
PSD312 IBM PLATFORM
Development
Cycle DOS
Terminal
H
Menu Selection WISPER
H
Configuration Data
MAPLE
3
Programming Data MAPRO
'
Hex File
Format
1
v
—
@)

MagicPro Hardware

o
N
Uiy
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Programmable Peripheral

PSD303

Programmable Microcontroller Peripheral

Preliminary with Memory
Key Features [ Single Chip Programmable Peripheral O 1M bit of UV EPROM
for Microcontroller-based Applications — Configurable as 128K x 8 or as
O 19 Individually Configurable /0 pin 64K x 16
thatr]::em btéaugedo;slgura © pins — Divides into 8 equal mappable blocks
— Microcontroller 1/O port expansion for optlmlzed'mapplng
— Block resolution is 16K x 8 or 8K x 16
— Programmable Address Decoder ) . .
(PAD) I/O — 120 ns EPROM access time, including
input latches and PAD address
— Latched address output decoding.
— Open drain or CMOS
O b bio A [ 16 Kbit Static RAM
Two Programmable Arrays _ )
PR3 A0 AN
— ns cC ,
— Total of 40 Product Terms and up to input latches and PAD address
16 Inputs and 24 Outputs decoding
— Direct Address Decoding up to 1 Meg
address space and up to 16 Meg 1 Address/Data Track Mode
wnth‘ paging — Enables easy Interface to Shared
— Logic replacement Resources (Mail Box SRAM) with other
Microcontrollers or a Host Processor
[ “No Glue” Microcontroller Chip-Set
— Built-in address latches for multiplexed O Built-In Security
address/data bus — Locks the PSD303 Configuration and
— Non-multiplexed address/data bus PAD Decoding
molde | . b . (d Available in a Variety of Packaging
— Selectable 8 or 16 b|t' data bus wndthI — 44 Pin PLDCC and CLDCG
— ALE and Reset polarity programmable — 44 Pin CPGA
— Selectable modes for read and write
control bus as RD/WR, R/WIE, or O Simple Menu-Driven Software:
R/W/DS Configure the PSD303 on an IBM PC
— BHE/ pin for byte select in 16-bit mode O
_ ; Downward Pin and Functionally
PSEN/pin for 8051 users Compatible with the PSD301
(A Built-In Page Logic and PSD302
— To Expand the Address Space of
Microcontrollers with Limited Address
Space Capabilities
— Upto 16 pages
Partial Listing Q Motorola family: Q signetics: SC80C451, SC80C552
of M6805, M68HC11, M6BHC16, )
Microcontrollers M68000/10/20, M60008, M683XX U Zilog: Z8, 780, 2180
Supported 3 Intel family: Q National:  HPC16000

8031/8051, 8096/8098, 80186/88,
80196/98
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Applications O Computers (Workstations and PCs) [ Industrial
— Fixed Disk Control, Modem, Imaging, — Robotics, Power Line Access,
Laser Printer Control Power Line Motor
1 Telecommunications 1 Medical Instrumentation
— Modem, Cellular Phone, Digital PBX, — Hearing Aids, Monitoring Equipment,
Digital Speech, FAX, ’ Diagnostic Tools
Digital Signal Pro in
otal Signa cessing d Military
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems
Introduction The PSD303 is the latest member in the required control and peripheral elements of
rapidly growing family of PSD devices. The a microcontroller-based system peripheral
PSD303 is ideal for microcontroller-based with no external discrete “glue” logic
applications, where fast time-to-market, required.
small form factor, and low power con-
sumptions are essential. When combined The solution comes complete with simple
in an 8- or 16-bit system, virtually any system software development tools for inte-
microcontroller (68HC11, 8051, 8096, grating the PSD303 with the microcon-
16000, etc.) and the PSD303 work together troller. Hosted on the IBM PC platforms or
to create a very powerful chip-set solution. compatibles, the easy to use software
This implementation provides all the enables the designer complete freedom in
designing the system.
Product The PSD303 integrates high performance O Aninterface to shared external
Description user-configurable blocks of EPROM, resources.

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, 1M bit of EPROM, 16K
bits of SRAM, input latches, and output
ports. The PSD303 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, mili-
tary and similar applications.

The PSD303 offers a unique single-chip
solution for microcontrollers that need:

[ 1/0 reconstruction (microcontrollers
lose at least two /O ports when
accessing external resources).

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

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

y
iy
Iy
Y
"
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1 Expanding address space of
microcontrollers

WSI's PSD303 (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, 1M bit EPROM, and 16K bit
SRAM on a single chip. The PSD303 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 PSD303'’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 R/W and DS signals. Users of 16-
bit microcontrollers (including the 80186,
8096, 80196, 16XXX) can use the PSD303
in a 16-bit configuration. Address and data
buses can be configured to be separate or
multiplexed, whichever is required by the
host processor.

I
)
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Product The flexibility of the PSD303 I/O ports to map the I/O ports, eight segments of
Discription permits interfacing to shared resources. EPROM (as 16K x 8 or as 8K x 16) and
(CUIIt. ) The arbitration can be controlled internally SRAM (as 2K x 8 or as 1K x 16) anywhere
by PAD A outputs. The user can assign the in the address space of the microcontroller.
following functions to these ports: standard PAD B can implement up to 4 sum-of-
1/O pins, chip-select outputs from the PAD product expressions based on address
A and PAD B, or latched address or multi- inputs and control signals.
plexed low-order address/data byte. This
enables users to design add-on systems The page register extends the accessible
such as disk drives, modems, etc., that address space of certain microcontrollers
easily interface to the host bus (e.g., IBM from 64K to 1 M. There are 16 pages
PC, SCSI). that can serve as base address inputs to
the PAD, thereby enlarging the address
The PSD303 on-chip programmable space of 16 address line processors by a
address decoder (PAD A) enables the user factor of 16.
Fig"re 1. PAGE LOGIC
PSD303 L |
) P3-PO A16-A18
Architecture L= oo,
— PORT
r y L |osioport ‘ | LOGIC IN EXP.
AD8-AD15 [Gs ) _QLSQI——. poo-
R PAD A %/ S PAD B P%RT PC2
13PT. ﬁSET areT. (558
K == EPROM
ES7 1MBIT
ADO-AD7
]
PROG.
PORT
CcSo- EXP.
os PBO-
16/8 128K BIT
PORT |_PB7
g 4 Dg-Di5 | |_ ha( BLOCK B >
D ‘ D8-D15
. <] [> ]
— _4_ CSIOPORT
q - |.D0-D7 .y
i i Y
DI
PROG.
7| Rt PORT
TRACK MODE }
SELECTS — PAG—
A0-A7 PORT | PA7
ADO0-AD7/D0-D7 g A —
ALE/AS
_—_1 PROG. CHIP
RD/E /DS CONFIGURATION
—’%/m ‘ PROG. X8, X16 s
HE =\ M MUX or NON-MUX BUSSES
RESET CS(I)GNJEI?SL Sglel:llTY MODE
—————1
A19/CSI >
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Table 1.
PSD303 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 pulse. The SRAM
and I/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
Vce. 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 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 PSD303, depending
on the operation being read or write, respectively. In programming
mode, this pin is pulsed between Vpp and 0.

WRNpp
or

In the operating mode, this pin’s function is V WR (CRRWR = 0) or
R/W (CRRWR = 1) when configured as R/W. The following tables
summarize the read and write operations (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.

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 cycle 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; 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 10 and 11 for the chip state
after reset.

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

Y
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Table 1. Name | Type Description
PSD303 Pin , . .
Bescriptinns In the multiplexed modes, the ALE pin functions as an Address
Latch Enable or as an Address strobe and can be configured as an
(Cont.) ALE active high or active low signal. The ALE or AS trailing edge
;\’é '] latches lines AD15/A15-ADO/AO, A16-A19, and BHE, depending
on the PSD303 configuration. See Table 8. In the non-multiplexed
modes, it can be used as a general-purpose logic input to
the PAD.
PA7-PAOQ is an 8-bit port that can be configured to track
AD7/A7-ADO/AOQ from the input (CPAF2 = 1). Otherwise
PA7 (CPAF2 = 0), each bit can be configured separately as an 1/O or
PA6 lower-order latched address line. When configured as an 1/0
PA5 (CPAF1 = 0), the direction of the pin is defined by its direction bit,
PA4 e which resides in the direction register. If a pin is an I/O 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-A0 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-PBO0 is an 8-bit port for which each bit can be configured as
an 1/0 (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 1/0, 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 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 to
PBO the PAD B; 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 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
PC1 /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), 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 pins
AD3/A3 /0 | inputor output data, depending on the settings of the
AD4/A4 RD/E/DS, WR/Ves or R/W, and BHE/PSEN pins. In non-multi-
ADS/AS plexed mode, these pins are the low-order address input.
AD6/A6
AD7/A7
FFEFE
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Table 1.

Name e Description
PSD303 Pin L ___ ’ _
nesc”-pﬁo”s ADS8/A8 In 16-bit multiplexed mode, these pins are the multiplexed
Cont AD9/A9 high-order address/data byte. After ALE latches the addresses, these
( on ) AD10/A10 pins input or output data, deEendmg on the settings of the RD/E/DS,
ADM/AN | 1o WR/Vpp or R/W, 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 Vgs (ground) pin.
Vee P Supply voltage input.
aperating The PSD303’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

(d Multiplexed 16-bit address/data bus

(1 Non-multiplexed address/data, 8-bit
data bus

[ 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/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 microcon-
trollers 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 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 R/W 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 RAW
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/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 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 PSDS303's I/O port configurati
PSD303 Port igure 2 shows the s 1/O port configurations.
Configurations ADE-AD15 /O or A0-A7 or AB-A15 /O or AC-A7 or
ADO-AD7 pa | 200ED7 o ADO-AD7 pa | RD0-AD7
<
ALE
/:LE—Z—F P
&80.C87 BHE/PSEN &ao.c87
BH_E/PSE“ . 110 or C80-CS7 il o5 1/0 or CS0-CS7
R/W or WR/Vpp R/W or WR/Vpp
— —
RD/E/DS —— RD/E/DS -
&= A16-A18 or CS8-CS10 =) ‘ A16-A18 or CS8-C510
A19/CSI PC | A19/CS! pc
RESET RESET
1. PSD303 ccnfigured for multiplexed 2. PSD303 configured for multiplexed
16-bit address/data bus. 8-bit address/data bus.
A8-A15 A8-A15
D0-D7 — D0-D7
AO-A7 PA [&————p A0-A7 PA [&——P>
PRSI |
ALE ALE
ey >
BHE/PSEN BHE/PSEN ey
—— PB D8-D15 —_ B 1/0 or CS0-CS7
R/W or WR/Vpp R/W or WR/Vpp
P
RD/E/DS I RD/E/DS I
A19/CST A16-A18 or CS8-CST0 A19/CST A16-A18 or C58-CS10
PC [ ——Pp —_— | PC
RESET RESET
—>
3. PSD303 configured for non- 4. PSD303 configured for non-
multiplexed 16-bit address/data bus. multiplexed address/data, 8-bit bus.
Legend: AD8-AD15 = Addresses A8—A15 multiplexed with data lines D8-D15.
ADO0-AD7 = Addresses AO-A7 multiplexed with data lines DO-D7.
Table 2. | Multiplexed Address/Data | Non-Multiplexed Address/Data
PSD303 Bus T
d Port 8-bit Data Bus
Z" _0 . 1/0 or low-order address
‘"'ﬂg”fat"m Port A lines or Low-order multiplexed | D0-D7 data bus byte
Options address/data byte
Port B 10 or CS0-CS7 1/0 and/or CS0-CS7
Low-order multiplexed
ADO/AO-AD7/A7 address/data byte Low-order address bus byte
High-order multiplexed .
AD8/A8-AD15/A15 address data byte High-order address bus byte
16-bit Data Bus
1/0 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
Low-order multiplexed
ADO/A0-AD7/A7 address/data byte Low-order address bus byte
. High-order multiplexed -
AD8/A8—-AD15/A15 address/data byte High-order address bus byte
17/
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Programmable The PSD303 consists of two programmable random logic replacement. The input bus to
Address arrays referred to as PAD A and PAD B both PAD A and PAD B is the same. Using
Decoder (PA D) (Figure 3). PAD A is used to generate chip WSI's MAPLE software, each
select signals derived from the input programmable bit in the PAD’s array can
address to the internal EPROM blocks, have one of three logic states of 0, 1, and
SRAM, I/O ports, and Track Mode signals. don’t care (X). In a user’s logic design, both
Allits I/O functions are listed in Table 3 and PADs can share the same inputs using the
shown in Figure 3. PAD B outputs to Ports X for input signals that are not supposed to
B and C for off-chip usage. affect other functions. The PADs use
reprogrammable CMOS EPROM
PAD B can also be used to extend the technology and can be programmed and
decoding to select external devices or as a erased by the user.
Figure 3.
PSD303 PAD B9 A
Description N 1 o— eso
D— ES1
P, D— ES2
E T T e D ES3 8 EPROM BLOCK
Py D— ES4 SELECT LINES
D— ES5
ALE or AS [:9 T T T T 2 B8 PﬁD
—D— ES7
RDorE —D—— RS0 —— SRAM BLOCK SELECT

2
=
°
S

D—— CSIOPORT — I/O BASE ADDRESS

WR or RIW

L

9

;

D— CSADIN

TRACK MODE
D—— CSADOUT1 [ CONTROL SIGNALS
D— CcsADOUT2 v

8

)

——————
@ CS0/PBO ﬁ

JE:>O— Csi1/PB1

>
=

7

:

>
=

6

E:)O— CS2/PB2

%

>

15

:

4

;

Jg:[)o— CsaPBa PAD

@ CS5/PB5 B

3

)

Jg:DOv CS6/PB6

2

)

JBIDO— SSTPer

;

J.)——[>O—— CS8/PCo
csi __
— JJ—DO~ csorpct
RESET
» JQ—DQ_A csorc2 \ 4

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. CS10, CS9, 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.
PSD303 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.

P0O-P3

These are page number inputs.

RDor 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.

RSO0

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 1/0 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 CSADOUT2 s active, the data
presented on AD0/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

CS0-CS3

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

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.

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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Configuration 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, I/0, and control functions to the menting a specific mode, use the WSI’s
proper operational mode. Table 5 lists all PSD303 MAPLE software to set the bits.
configuration bits. The configuration bits
are programmed and verified during the
g’l’]g’a‘:’i Use This Bit | To
Non-Volatile CDATA Set the data bus width to 8 or 16 bits.
. . CADDRDAT | Set the address/data buses to multiplexed or non-multiplexed mode.
Configuration , : — .
Bits CEDS_ Determmgihe po_lanty and functionality of read and write.
CA19/CSI Set A19/CSlI 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.
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 I/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 fi h pin of Port C ddress i hip-sel
(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.
C(ﬁ??ht(s) )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 PSD303 has three I/O ports (Ports A, applications. The following is a description

B, and C) that are configurable at the bit
level. This permits great flexibility and a

of each port. Figure 4 shows the pin
structure of Port A.

high degree of customization for specific
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Figure 4.
Port A Pin ! READ PIN
Structure T
E
R READ DATA ~N
N
(5)
A CMOS/OD
L \J —
WRITE DATA
A e DALA Iek OUT> PORT A PIN
D DFF N
D a2
. R 71
I ENABLE
D G ADDR g ! mux
A LATCH
T D
A R
| T
B ADI/DI >
u
s READ DIR s r
A
D N
9 B)
DIR
A CONTROL
5 WRITEDIR |, FF
7 R
RESET
NOTE: 5. CMOS/OD determines whether the output is open drain or CMOS.
Figure 5.
Port A Track
M CONTROL _ |INTERNAL
ode EAD
DECODER }
WR or RW
J C - |
RD/E CSADIN
- ADQ-AD7 PAO-PA7
INTERNAL
ALE or AS I ALE
o —»
o CSADOUTY

AD8-AD15_ |} arcH|A11-A15 PAD

csapout2 ©

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.
PSD303
Configuration
Bits”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 or CSi
CA19/CSI = 0, enable power-down
CA19/CSI = 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 ADO—AD?7 (address/data multiplexed bus)
CPAF2 = 0, address or I/0 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  RDand 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 I/O or AO-A7
CPAF1 =0, Port A pin is /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 Bis I/0 or CS0- CS7_
CPBF =0, Port B pinis CSI (0<i<7)
CPBF = 1, Port B pin is I/O
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Table 5. Configuration No. .
PSD303 Bits of Bits Function
cqnflguratmn 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, Port C pinis 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
isAi (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 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 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 PSD303 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 RW, 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
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 PSD303 location, data is presented
on Port A pins. When writing to an internal
PSD303 location, data present on Port A
pins is written to that location.

Port B in Muitiplexed Address/Data
and in 8-Bit Non-Multiplexed Modes
The default configuration of Port B is 1/0. 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 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. 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.

'il
N
n'll
i
"
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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 PSD303 high-order
data bus byte location, the data is
presented on Port B pins. When writing to
an internal PSD303 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 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—-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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Flgure 6'. Figure 6 shows the structure of Port B.
Port B Pin READ PIN
Structure B
NR N
T READ DATA ~
E E o
rRE R CMOS/OD
NI N ~ E—
A A WRITE DATA
L L —CK OuT | PORT B PIN
5 DFF g NG
cf o
R
S A ‘1‘ ENABLE
of T
ull A DI MUX
T »
B
U _
s Csi
READ DIR \ A
C
s
0 <
. )
. DIR CONTROL
. WRITEDIR | . pr
R
]

NOTE: 9. CMOS/OD determines whether the output is open drain or CMOS.

Table 6. . Bylte Size Access of the I/0 Port Registers
VoPort Register Name T teet fom the GHOPORT
gﬂ;eﬂs‘;fas g:'sa" Pin Register of Port A + 2 (accessible during read operation only)
Mode 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
’%””% r7t Register Name Word $izg Access of the I/0 Port Registers
Addresses in an ffset from the CSIOPORT
16-bit Data Bus Pin Register of Ports B and A + 2 (accessible during read operation only)
Mode9:11 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.

wy
3
"

*
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Port Functions
(Cont.)

ALE/AS and ADO/A0-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 PSD303 has 1M bit of EPROM.
Depending on the configuration of the data
bus, the EPROM can be organized as
128K x 8 (8-bit data bus) or as 64K 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 16K x 8
(8-bit data bus) or as 8K x 16

(16-bit data bus).

SRAM

The PSD303 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.

Page Register

The page register consists of four

flip-flops, which can be read from, or
written to, through the 1/0O address space
(CSIOPORT). The page register is
connected to the D3-DO 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 PSD303 control signals are WR/Vpp or
R/W, RD/E/DS, 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 R/W

In operational mode, this signal can be
configured as WR or R/W. As WR, all write
operations to the PSD303 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/W is 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 PSD303 are acti-
vated by an active low signal on this pin. As
E, the pin works with the R/W signal of the
WR/Vep 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).

2-180



PSD303

Figure 7.
Port C Structure CADLOGO _r:l ) ADDRESS INDICATOR
CONF.
BIT
‘ ‘ (NOTE 12)
A1s CONFIGURATION
———»| ADDRESS » TO PAD y
}— BIT: LATCH OR
1 poOL LATOH TRANSPARENT
| .CS8 (OUTPUT LINE) FROM PAD CONTROL
CPCF0 CADLOGT D_
CONF. CONF.
BIT BIT
ALE
A17
——— | ADDRESS
. DDRES TO PAD
| <S8 (QUTPUT LINE) FROM PAD
CPCF1 CADLOG2 I: ) |
CONF CONF.
BIT BIT
ADDRESS M8
_—] >
oc2 DDRES TO PAD
i CS10 (QUTPUT LINE) FROM PAD
CPCF2 To
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.
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Control Signals  ALE or AS BHE/PSEN
(Cont.) ALE polarity is programmable. When This pin’s function depends on the PSD303
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 I/0 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
PSEN oF
EPROM
P> Cs
y Vv
cs OE
1/0 PORTS
Figure 10.
8031-Type I/0 PORTS
Separate Code wrernaL | OGS
and Data 5 A )
Address Spaces ; *
OE
ADRESS P Ccs
PAD
SRAM
»{Cs
- EPROM
PSEN —
P OE
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Control Signals  BHE/PSEN SRAM, and /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 PSD303'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. R
In BHE mode, this pin enables accessing of
If COMB/SEP = 0, the address spaces of the uppe_r-half byte of thg data bus. A low
the program and the data are combined. In 0N 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 in All CDATA , CADDRDAT, CLOT = 0 . Transparent
Operating 8-bit da}a, oo ALE
- - non-multiplexe
Modes CDATA, CADDRDAT = 0, CLOT = 1 ultip Dependent
ADB/AS CDATA = 1, CADDRDAT, CLOT =0 16-bit data, ZrLagsparent
~ = = = non-multiplexed
AD 1o/ 5 | CDATA = 1, CADDRDAT = 0, CLOT = 1 ultiplex Dependernt
CDATA = 0, CADDRDAT = 1 8-bit data, Transparent
multiplexed
= _ 16-bit data, ALE
CDATA =1, CADDRDAT =1 multiplexed Dependent
- - T
CADDRDAT =0, CLOT =0 non-multiplexed ransparent
ADO/AQ- | CADDRDAT = 0, CLOT = 1 modes pLE
N =Y = Dependent
AD7/A7 ALE
CADDRDAT =1 multiplexed modes Dependent
8-bit data
- —_—__ 7 Transparent
CDATA=0 PSEN is active P
BHE/ 16-bit data,
PSEN | CDATA = 1, CADDRDAT = 0 non mulplexed | Transparent
BHE is active
16-bit data, ALE
CDATA =1, CADDRDAT = 1 multiplexed mode,
=== - Dependent
BHE is active
A19 and A16-A19 can
pC2-PCo | CAPDHLT =0 become logic inputs Transparent
A16-A19 can
become ALE
CADDHLT =1 multiplexed Dependent
address lines

-y
iy
I|||
[}
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Control Signals  REsET A19/CSI
(Cont.) This is an asynchronous input pin that When configured as CSl, a high on this pin
clears and initializes the PSD303. 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 PSD303 reset operational mode. For PSD303 states
input is driven active for at least 100 ns, the during the power-down mode, see Tables
chip is reset. During boot-up (Vcc applied), 12 and 13, and Figure 11.
o the device is automatically reset internally
(internal automatic reset is over by the time In A19 mode, the pin is an additional input
Ve 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) orasa genera|.
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. B_E' A a 7
; eration
High/Low Byte g s
Selection Truth 0 0 Whole Word
Table (in 16-Bit 0 1 Upper Byte From/To Odd Address
Configuration 1 0 Lower Byte From/To Even Address
Only) 1 1 None
Table I’g- Signal Configuration Mode Condition
Signal States ADO/AO-AD15/A15 Al Input
During and After 0 input
Reset PAOPAT) Tracking ADO/AO-AD7 Input
(Po Address outputs AO-A7 Low
1w Input
fﬁﬁ;g? 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
Table 11. Component Signals Contents
Internal States TS0-CS10 All = 1 (Note 13)
During and After
Reset PAD CSADIN, CSADOUTH1,
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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Figure 11. ADDRESS INDICATOR
A19/CSI Cell CADLOGS TO EPROM
Structure CONF. :I )—’
(NOTE 14)
CADDHLT
CONFIGURATION
BIT: LATCH OR
TRANSPARENT
CONTROL
ALE ‘
A19
I Ry
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. 5:"!1”3’ Signal Configuration Mode Condition
gtates Z‘” ng ADO/AO—AD15/A15 Al Input
’wa "‘;er own 110 Unchanged
oade PAO-PA7 Tracking ADO/AO—-AD7/A7 Input
Address outputs AO-A7 All 1’s
mw Unchanged
PB0-PB7 CS0-CS7 CMOS outputs All 1’s
CS0-CS7 open drain outputs Tri-stated
| Address inputs A18-A16 Input
PCO-PC2 CS8-CS10 CMOS outputs All 1’s
'Table 13. Component Signals Contents
l;'lffi‘l.:,ang;[aetfs CS0-CS10 All 1’s (deselected)
Dow”y PAD CSADIN, CSADOUTT,
CSADOUT2, CSIOPORT, All 0’s (deselected)
RS0, ES0-ES7
Data register A n/a
Direction register A n/a All
Data register B n/a unchanged
Direction register B n/a
FEES=
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Figure 12.
PSD303 Vee 0_|
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—=— P17
PSD303 L3312
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 PSD303 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 PSD303 contents
through the PAD. The Security Mode can cannot be copied on a programmer.
System In Figure 12, the PSD303 is configured to In Figure 13, the PSD3083 is configured to
Applications 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.

'y
Iy
iy
|
"

2-186

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. o
PSD303 Qo
Interface With Microcontroll s O1F =
Motorola’s Croconoer — s 28 [ e
0 0 f5—
68HC11 201 ppo pot 2 241 Ap1/a1 PA1 22
2 PD1 PC2 :; 22 AD2/A2 PA2 12
2= Pp2 PC3 3 == AD3/A3 PA3 =
= P03 PC4 |2 S5 AD4/A4 PA4 |7
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= e roo |2 e el
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T3 PE4 PB3 = 5 AD11/A11 PB3 >
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— 90} pE7 PB6 gg 381 AD14/A14 PB6 i
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321 par PC1 EAl
— 311 pa3 R |8 21 RMNep
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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 PSD303 is configured to Port A is configured to work in the special
Applications work directly with Intel's 80C196KB micro- track mode, in which (for certain conditions)
(co"t ) controller, which is a 16-bit address/16-bit PAO—PA?7 tracks lines ADO/A0-AD7/A7.

data bus processor. Address and data lines
multiplexed. In the example shown, all
configuration bits are set. The PSD303 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.

ﬁm
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Figure 14.
PSD303
Interface With
Intel’s
80C196KB.
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The configuration bits for Figure 14 are:

CRESET
CALE
CDATA
CADDRDAT
CPAF1
CPAF2__
CA19/CSI
CRRWR
COMB/SEP
CADDHLT

2-188

ALE

0 CSECURITY Don't care
0 CPCF2, CPCF1, CPCF0 0,0,0
1 CPACOD7-CPACODO  00OH
1 CPBF7-CPBF0 00H
Don't care CPBCOD7-CPBCOD0O  18H
1 CEDS 0
1 CADLOG3—CADLOGO OH
0
0
0

=
Lty
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Abso_lu te Symbol Parameter Condition Min Max | Unit
Maximum -
Ratin gs15 Tsta Storage Temperature -65 + 150 C
Voltage on any Pin With Respect to GND -06 +7 \
Programming .
Vep Supply Voltage With Respect to GND -0.6 +14 \
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 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
gpe:’a_:!"y Vee Supply Voltage -12 Version 4.75 5 |525| V
ongltions Vee Supply Voltage -15/-20 Versions 4.5 5 55| V
Viy High-level Input Voltage | Voc=4.5Vt05.5V 2 Vv
ViL Low-level Input Voltage | Voc=45Vto55V 0 0.8 Vv
bc . Symbol Parameter Conditions Min | Typ | Max | Unit
Characteristics
lo =20 pA 0.01| 0.1
Vec =45V ’ ’
VoL Output Low Voltage cc v
loL =8 mA 0.15| 0.45
Ve =45V ’ :
lor = -20 pA 44 | 449
) Vec=45V
VoH Output High Voltage Vv
lon =-2mA 24 | 39
Vec=45V : :
lsg1 Vcc Standby Current Comm'l 50 | 100 A
S (CMOS) (Notes 16 and 18) Ind/Mil 75 | 150 .
lsa Vcc Standby Current Comn'1 | 1.5 3 mA
(TTL) (Notes 17 and 18) Ind/Mil 2 3.2
Comm'l (Note 20 16 | 35
Active Current (CMOS) - ( )
oot SRAM Not Selected) Comm'l (Note 21) 28 | 50 mA
ce (N : 16° de1egc € Ind/Mil (Note 20) 6 | 45
(Notes 16 and 19) Ind/Mil (Note 21) 28 | 60
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gg teristi Symbol Parameter Conditions Min | Typ | Max | Unit
(coalftaj eristics ve C CMOS Comm’l (Note 20) 47 | 80
: | Ascg‘fM é‘l"ezts( 'M t d) CommT (Note 21) o]
cez | ock Selected) Ind/Mil (Note 20) 47 | 100
(Notes 16 and 19) -
Ind/Mil (Note 21) 59 | 115
| Active Current (TTL) Comm"l (Lk’te 20) 26 62
ccs (SRAM Not Selected) ICZmMn']I l(\l 0t92 L) 8 80 mA
(Notes 17 and 19) nd/Mil (Note 20) 36 |8
Ind/Mil (Note 21) 58 | 95
Active Current (TTL) Comm': (zote 20) ;37 10
loca | (SRAM Block Selected) C°mM”] ( °‘9221) 9 11201 ma
(Notes 17 and 19) Ind/Mil (Note 20) 67 | 130
Ind/Mil (Note 21) 79 | 145
I Input Leakage Current Vin=5.5Vor GND -1 1201 1 uA
Lo Output 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,Viy= 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 pA per product term, typical, or 480 uA
per product term maximum
21. Forty-one (41) PADproduct terms active.
AC -12 -15 -20
isti Symbol Parameter - - - Unit
(GS":; aT‘lE g"i"':s" cs Y Min | Max | Min | Max | Min | Max
Diayrams)y T1 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
T8 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
T11 or AS to Leading 12 15 20
Edge of Write
RD, E, PSEN, DS
T12 pulse width 45 60 75
T12A | 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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AC 12 15 -20
isti Symbol Parameter - - - Unit
%’;ﬁfteﬂsu cs 4 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 G50 Valid 6 35 6 40 5 45
ADi or Control to

T22 TS0 Invalid 5 35 4 40 4 45
Track Mode Address

T23 Propagation Delay: 22 28 28
CSADOUT1 Already True
Track Mode Address
Propagation Delay:

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

To4 Traclf Mo@e Address 15 o7 o7 ns
Holding Time
Track Mode Read

25 Propagation Delay 29 35 35
Track Mode Read

T26 Hold Time 11 29 10 29 10 35
Track Mode Write Cycle

Te7 Data Propagation Delay 20 30 30
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 55 8 60

T31 CSI Inactive to CSOi 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 | EorDSEndto RW 20 30 40

T35 AS Inactive to E high 15 20 25

NOTES: 22. ADi = any address line. o
23. CSOi = 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: CSI/A19 as transparent
A19, RD/E/DS, WR orR 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 2-201.
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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 2-201.
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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 2-201.
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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 2-201.
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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 2-201.
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Figure 20.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data
Bus, CRRWR = 1
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See referenced notes on page 2-201.
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Figure 21.
Timing of 16-Bit
Non-
Multiplexed
Address/Data
Bus, CRRWR =0
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See referenced notes on page 2-201.

2-198



PSD303
Figure 22.
Timing of 16-Bit
Non-
Multiplexed
Address/Data
Bus, CRRWR = 1
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See referenced notes on page 2-201.
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Figure 23. T x N
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(Multiplexed /——_\
Mode Only) -« ! >
or ALE \ y
(Multiplexed L/
Mode Only)
21 22
< > >
cso @™ N\ /—
Figure 24.
Port A as . .
ADO-AD7 Timing - |- .i_.
READ CYCLE WRITE CYCLE
(Track Mode), - >
= Direct (26:29)
CRRWR = 0 PAD 3( INPUT STABLE ( INPUT STABLE (XXZX
Input D 2 B 2
Multiplexed (30-32)
A e XXX NpuT sTABLE ( INPUT STABLE 00—
2. 3 . 2| 3 _
> > 25 | i 26 |o- [EP1C
! | |
—
AO0/ADO- READ 4 WRITTEN
A7/AD7 _DC@ DA \__| ADDRESS SATA )
1 __32|__
ALE _\\ /7_-\
. I
or ALE *__/ N A \_/
RD/E/DS as RD < o\ >
- 2" 1 . 12 .
WR/Vpp or /
RW a;fﬁﬁ 24 24 \
-—23'-— 2 —»{ 27 je— ‘_Zl;.‘
PAO£AT ’:‘I\ i (CHEO& (R -
28 I
29
m (28,31) \_r‘

See referenced notes on page 2-201.
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Figure 25.
Port A as
ADO-AD7 Timing 2 2
(Track Mode), < READ CYCLE 1 < WRITE CYCLE J
CRRWR =1 629
Drect X INPUT STABLE )ﬁ INPUT STABLE )@XXX
Input 2
Muttiplexed %32 INPUT STABLE INPUT STABLE
PAD Inputs Em( (
2 2
<4+Pre 3 > o P P —>la—>
|
AO/ADO- | ) READ WRITTEN
A7/AD7 —)FADDRESS [DATA | ( ADDRESS >_ DATA Iz—
32
m
AS __,f_ \ T\ /L
1 1
T \
orAS *_/; 35 olel12 5 \_ J; 35 »le1?2 V\_—/_
< 3 > SN
RD/E/DS as E F \ '
g - 34
AD/E/DS as DS \_| \_| |/
@/Vﬁp or / \ &
R/W as RW X £ u A A J
— 27 <2
ADR ATA
PAO-PA7 out ar )
28
29
C_SO_i.(zs,au e

Notes for
Timing
Diagrams

26. 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 in non-multiplexed modes.

27. Multiplexed inputs: any of the following inputs that are latched by the ALE (or AS):
AO/ADO-A15/AD15, CSI/A19 as ALE dependent A19, ALE dependent PCO-PC2.

28. CSOi = any of the chip-select output signals coming through Port B (CS0-CS7) or through
Port C (CS8-CS10).

29. 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.

30. 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.

31. 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.

33. 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
Zla” acitance™ Symbol Parameter Conditions | Typical®®| Max | Unit
P Cin Capacitance (for input pins only) Vn=0V 4 6 pF
Cout | Capacitance (for input/output pins) Vour=0V 8 12 pF
Cvpp | Capacitance (for WR/Vpp or RMW/Vpp) | Vpp=0V 18 25 | pF
NOTES: 34. This parameter is only sampled and is not 100% tested.
35. Typical values are for Tp = 25°C and nominal supply voltages.
Figure 26.
AC Testing
Input/Output
Waveform 3.0V
X TEST POINT ——X 15V
oV
Figure 27. 201V
AC Testing -
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,
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 pW/cm2 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 PSD303 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
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such an environment, the package
windows should be covered by an opaque
substance.

Upon delivery from WSI, or after each
erasure, the PSD303 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 ;

Assignments pioce/ | “44-Pin

Name CLDCC CPGA

Package | Package
BHE/PSEN 1 As
WR/Vpp or RW 2 Ay
RESET 3 B4
PB7 4 Az
PB6 5 B3
PB5 6 Ao
PB4 7 By
PB3 8 B4
PB2 9 Co
PB1 10 Cq
PBO 11 D>
GND 12 D4
ALE or AS 13 Eq
PA7 14 Eo
PA6 15 Fi1
PA5 16 Fo
PA4 17 Gy
PA3 18 Go
PA2 19 Ho
PA1 20 Gs
PAO 21 Hs
RD/E/DS 22 Ga
ADO/AO 23 Ha
AD1/A1 24 Hs
AD2/A2 25 Gs
AD3/A3 26 Hg
AD4/A4 27 Gg
AD5/A5 28 Hy
AD6/A6 29 Gy
AD7/A7 30 Gg
AD8/A8 31 F7
AD9/A9 32 Fg
AD10/A10 33 E7
GND 34 Eg
AD11/A11 35 Dg
AD12/A12 36 D
AD13/A13 37 Cg
AD14/A14 38 (ors
AD15/A15 39 Bg
PCO 40 B7
PC1 41 A7
PC2 42 Bg
A19/CSI 43 Ag
Vee 44 Bs
SE= ==
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Package
- |s
Information &
5F
Eoale 18
. Lo~ @ E IE 82858
Figure 28. oo WEF><daad
nrawingl4_ cweoa-3IIITE
44 Pin Ceramic
Leaded Chip ] 39 AD15/A15
Carrier (CLDCC) 1 38 AD/14/A14
with Window 1 37 AD13/A13
(Package Type ] 36 AD12/A12
l [1 35 AD11/A11
GND 12 [J ~J 33 GND
ALEorAS 13 [J [1 33 AD10/A10
PA7 14 1 32 AD9/A9
PA6 15 [1 31 ADS8/A8
PA5 16 1] 30 AD7/A7
11 29 AD6/A6
228 NRIRENR
2 Idp38333232
S S R R
(TOP VIEW) 6922822%
Figure 29.
Drawing J2 — =
44-Pin Plastic FI
Leaded Chip 3B B
Carrier (PLDCC) 88% @IE EREREE:
(Package Type cbemacIPYTS
J) e ; =

PB1 10 [
PBO 11 [J-
GND 12 [
ALE or AS 13
PA7 14 [}
PA6 15 [
PA5 16 -
PA4 17 I

AD15/A15
AD14/A14
AD13/A13
AD12/A12
AD11/A11
GND
AD10/A10
ADY9/A9
AD8/A8
AD7/A7
AD6/A6

W O O r N O T 1D © N ©
- = &N N N N N &N N &N N
M N - Q) ©Q m AN MM T WV
L E R R EEE!
-
28808284
(TOP VIEW) E<<<<2<
FFFFE
LAy
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Figure 30:
Drawing X2 — 1 2 3 4 5 6 7 8
44-Pin CPGA /
(Package Type X) Al OOO000O0O
BlOOOOOOOO
cl©O OXO,
1 HOXO) OO
ElOO OJO)
FlOO OJO)
OOOOOOOO
L BENOJONOXOXOJXO,
(TOP VIEW, THROUGH PACKAGE)
Ordering -
. Operating wsi
Information Part Number f,’::) Paﬁl;zye Zf::,?g: Temperature | Manufacturing
Range Procedure
PSD303-12J 120 | 44-pin PLDCC J2 Commercial Standard
PSD303-12L 120 | 44-pin CLDCC L4 Commercial Standard
PSD303-12X 120 | 44-pin CPGA X2 Commercial Standard
PSD303-15J 150 | 44-pin PLDCC J2 Commercial Standard
PSD303-15J1 150 | 44-pin PLDCC J2 Industrial Standard
PSD303-15L 150 | 44-pin CLDCC L4 Commercial Standard
PSD303-15LI 150 | 44-pin CLDCC L4 Industrial Standard
PSD303-15X 150 | 44-pin CPGA X2 Commercial Standard
PSD303-15XI 150 | 44-pin CPGA X2 Industrial Standard
PSD303-15XM | 150 | 44-pin CPGA X2 Military Standard
PSD303-15XMB | 150 | 44-pin CPGA X2 Military MIL-STD-883C
PSD303-20J 200 | 44-pin PLDCC J2 Commercial Standard
PSD303-20J! 200 | 44-pin PLDCC J2 Industrail Standard
PSD303-20L 200 | 44-pin CLDCC L4 Commercial Standard
PSD303-20LI 200 | 44-pin CLDCC L4 Industrial Standard
PSD303-20X 200 | 44-pin CPGA X2 Commercial Standard
PSD303-20XI 200 | 44-pin CPGA X2 Industrial Standard
PSD303-20XM | 200 | 44-pin CPGA X2 Military Standard
PSD303-20XMB | 200 | 44-pin CPGA X2 Military MIL-STD-883C
[£557
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System

Development Tools

System
Development
Tools

The PSD303 features a complete set of
System Development Tools. These tools
provide an integrated, easy-to-use software
and hardware environment to support
PSD303 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 PSD303 System Programming

Hardware consists of:

[ WS6000 MagicPro Memory and PSD
Programmer

[J WS6021 44-pin LCC Package Adaptor
(for CLDCC and PLDCC packages)

(4 WS6022 44-pin CPGA Package
Adaptor

The MagicPro Programmer is the common

hardware platform for programming all WSI

programmable products. It consists of an
IBM-PC plug-in programmer board and a
remote socket adaptor.

Software

The PSD303 System Development

Software consists of:

[ WISPER, WSI's Software Environment

[ MAPLE, the PSD303 Location Editor
Software

[ MAPPRO, the Device Programming
Software

The configuration of the PSD303 device is

entered using MAPLE software. MAPPRO

software uses the MagicPro programmer

and the socket adaptor to configure the

PSD303 device, which then can be used in

the target system. The development cycle

is depicted in Figure 31.

Support

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

(1 12-month software updates

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

[ 24-hour Electronic Bulletin Board for
design assistance via dial-up
modem.

Training

WSI provides in-depth, hands-on work-
shops for the PSD303 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
Infermation - J WISPER Software O 44-Pin LCC Package Adaptor for
System [ MAPLE Software CLDCC and PLDCC Packages.
Developme"t [ User's Manual Used with the WS6000 MagicPro
Tools O WSI Support Programmer.
[ WS6000 MagicPro™ Programmer
[ One Package Adaptor and Two WSﬁﬂZg
PSD303 Product Samples d 44-Pin CPGA Package Adaptor.
Used with the WS6000 MagicPro
PSD-SILVER Programmer.
[ WISPER Software w l ort
(d MAPLE software S S1 Supp ices include:
O User's Manual upport services include: '
0 [d 12-month Software Update Service
WS Support [ Hotline to WSI Application Experts
[ 24-hour access to WSI Electronic
WSGMQ Bulletin Board
[ MagicPro Programmer
J IBM-PC® Plug-in Adaptor Card WSI Training
L Remote Socket Adaptor [J Workshops at WSI, Fremont, CA
Figure 31.
PSD303 IBM PLATFORM
Development
Cycle User DOS
Terminal
Menu Selection WISPER
Configuration Data MAPLE
Programming Data MAPRO
Hex File
Format
1
y

[o]

MagicPro Hardware
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Pragrammable Péripheral

PSD313

Programmable Microcontroller Peripheral

with Memory
Key Features [ Single Chip Programmable Peripheral [ 1 Mbit of UV EPROM
for Microcontroller-based Applications — Organized as 128K x 8
Q 19 Individually Configurable /O pins — Divides into 8 equal mappable blocks
that can be used as for optimized mapping
— Microcontroller 1/O port expansion — Block resolution is 16K X.S _ '
— Programmable Address Decoder — j20 ns EPROM access time, including
input latches and PAD address
(PAD) /O Pl
— Latched address output ecoding.
— Open drain or CMOS [ 16 Kbit Static RAM
O Two Programmable Arrays — Organized as 2K x 8 o ]
(PAOASPADD e S s e, g
— Total of 40 Product Terms and up to ggcuod;; esa
16 Inputs and 24 Outputs
— Direct Address Decoding up to 1 Meg 3 Address/Data Track Mode
aqaress Space and up to 16 Meg — Enables easy Interface to Shared
wit ' paging Resources (Mail Box SRAM) with other
— Logic replacement Microcontrollers or a Host Processor
[ “No Glue” Microcontroller Chip-Set [ Built-In Security
— Built-in address latches for multiplexed — Locks the PSD313 Configuration and
address/data bus PAD Decoding
— Non-multiplexed address/data bus . . . )
mode [J Available in a Variety of Packaging
— 8 bit data bus width — 44 P?n PLDCC and CLDCC
— ALE and Reset polarity programmable — 44 Pin CPGA
— Selectable modes for read and write O si : .
= Simple Menu-Driven Software:
control bus as RD/WR, RW/E, or Configure the PSD313 on an IBM PC
R/W/DS
— PSEN/ pin for 8051 users [d Downward Pin and Functionally
Compatible with the PSD311
[ Built-In Page Logic and PSD313
— To Expand the Address Space of
Microcontrollers with Limited Address
Space Capabilities
— Up to 16 pages
Partial Listing O Motorola family: (J Signetics: SC80C451
of M6805, M68HC11, M68HC 16,
Microcontrollers M68000/10/20, M60008, MB683XX [ Zilog: Z8, 780, Z180
Supported
1 Intel family: 1 National: HPC16000

8031/8051, 8096/98, 80186/88,
80196/98
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Appllcatmns 1 Computers (Workstations and PCs) O Industrial
— Fixed Disk Control, Modem, Imaging, — Robotics, Power Line Access,
Laser Printer Control Power Line Motor
O Telecommunications [ Medical Instrumentation
— M.ot.jem, Cellular Phone, Digital PBX, — Hearing Aids, Monitoring Equipment,
Digital Speech, FAX, Diagnostic Tools
Digital Signal Processing
O Military
— Missile Guidance, Radar, Sonar,
Secure Communications, RF Modems
Introduction The PSD313 is the latest member in the based system peripheral with no external
rapidly growing WSI family of PSD devices. discrete “glue” logic required.
The PSD313 is ideal for microcontroller-
based applications, where fast time-to- The solution comes complete with simple
market, small form factor, and low power system software development tools for
consumption are essential. When integrating the PSD313 with the microcon-
combined in a system, virtually any micro- troller. Hosted on the IBM PC platforms or
controller (68HC11, 8051 etc.) and the compatibles, the easy to use software
PSD313 work together to create a very enables the designer complete freedom in
powerful chip-set solution. This implemen- designing the system.
tation provides all the required control and
peripheral elements of a microcontroller-
Product The PSD313 integrates high performance [ Aninterface to shared external
Description user-configurable blocks of EPROM, resources.

SRAM, and programmable logic technology
to provide a single chip microcontrolier
interface. The major functional blocks
include two programmable logic arrays,
PAD A and PAD B, 1 Mbit of EPROM, 16K
bits of SRAM, input latches, and output
ports. The PSD313 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 PSD313 offers a unique single-chip
solution for microcontrollers that need:

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

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

[ Chip-select, control, or latched address

lines that are otherwise implemented
discretely.
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[ Expanding address space of
microcontrollers

WSI's PSD313 (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, 1 Mbit EPROM, and 16K bit
SRAM on a single chip. The PSD313 does
not require any glue logic for interfacing to
any 8-bit microcontroller.

The 8051 microcontroller family can take
full advantage of the PSD313’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 R/W and DS signals. Address
and data buses can be configured to be
separate or multiplexed, whichever is
required by the host processor.

FE5 ==
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Product The flexibility of the PSD313 I/O ports to map the 1/O ports, eight segments of
Discription permits interfacing to shared resources. EPROM (16K x 8 each) and SRAM (2K x
(cont ) The arbitration can be controlled internally 8) anywhere in the address space of the
- by PAD A outputs. The user can assign the microcontroller. PAD B can implement up to
following functions to these ports: standard 4 sum-of-product expressions based on
I/0O pins, chip-select outputs from the PAD address inputs and control signals.
A and PAD B, or latched address or multi-
plexed low-order address/data byte. This The page register extends the accessible
enables users to design add-on systems address space of certain microcontrollers
such as disk drives, modems, etc., that from 64K to 1 M. There are 16 pages
easily interface to the host bus (e.g., IBM that can serve as base address inputs to
PC, SCSI). the PAD, thereby enlarging the address
space of 16 address line processors by a
The PSD313 on-chip programmable factor of 16.
address decoder (PAD A) enables the user
Figure 1.
PSD313 | PAGE LOGIC
Architecture Fo-po AleAS
A11-A15 —1— PRos.
|48 A10_ ‘ CSIOPORT * ! LOGIC IN EXP.
A19 A19
cs ] o] re
ALE/AS PAD A ALE/AS PAD B P(():RT |—
] i) =
;V:SET 13PT. :V:SET arer. 838
“1° = EPROM
£S7 1M BIT
ADO-AD7 L
A
A ' T
C
H
PROG.
PORT
cso-| EXP.
os7 PBO—
e ™ rorr |22
=1 }
Ll CSIOPORT
§ —_ \ '
TRACK MODE .
SELECTS PAG—
A0-A7 o PORT PA7
ADO-AD7/D0-D7 _ A [—
ALE/AS
PROG. CHIP
RD/E /DS CONFIGURATION
WR/RW
—> rRoG. X8,
ESEN CONTROL MUX or NON-MUX BUSSES
R_ESET__’ SIGNALS SECURITY MODE
A19/CS1

FEEF=
IS= =
— 7 ¥ ]
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Table 1.
PSD313 Pin
Descriptions

Name

Type

Description

The PSEN is the active low EPROM read pulse. The SRAM and I/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

| Vce. In this case, RD or E and R/W provide the read strobe for the

SRAM, I/0O ports, and EPROM.

WR/Vpp
or_
RW

In the operating mode, this pin’s function is_Wﬁ (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 =
RW | E | R/W | DS|

X 0 | NOP X

0 write 0

1 read 1

1
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.

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 cycle 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 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. CADLOGS = 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) or be 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.

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

|
N
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Table 1. Description
PSD313 Pin Name | Type lescriptio
Descriptions In the multiplexed modes, the ALE pin functions as an Address
(Cont.) ALE Latch Enable or as an Address strobe and can be configured as an
or | active high or active low signal. The ALE or AS trailing edge
AS latches lines AD15/A15-AD0/A0, A16-A19, and BHE, depending

on the PSD313 configuration. See Table 7. In the non-multiplexed
modes, it can be used as a general-purpose logic input to
the PAD.

PA7-PAO is an 8-bit port that can be configured to track
AD7/A7—-ADO/AQ from the input (CPAF2 = 1). Otherwise

PA7 (CPAF2 = 0), each bit can be configured separately as an I/O or
PA6 lower-order latched address line. When configured as an 1/0

PAS (CPAF1 = 0), the direction of the pin is defined by its direction bit,
PA4 1/10 | which resides in the direction register. If a pin is an /O 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—-A0 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 1/0O (CPBF = 1) or chip-select output (CPBF = 0). Each port bit

ﬁg; can be a CMOS output (CPBCOD = 0) or an open drain output
PB5 (CPBCOD = 1). When configured as an /O, the direction of the
PB4 e pin‘is defined by its direction bit, which resides in the direction
PB3 register. If a pin is an /O output, its data (which resides in the data
PB2 register) comes out. When configured as a chip-select output,
PBO CS0-CS3 are a function of up to four product terms of the inputs 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 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
PCt O | (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.
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Table 1 N e
. lame e Description
PSD313 Pin e
Descriptions ADO/AO
(cont-) AD1/A1 In multiplexed mode, these pins are the multiplexed low-order
AD2/A2 address/data byte. After ALE latches the addresses, these pins
AD3/A3 Vo input or output data, depending on the settings of the RD/E/DS,
AD4/A4 WR/Vep or RW, and PSEN pins. In non-multiplexed mode, these
ADS/AS pins are the low-order address input.
AD6/A6
AD7/A7
A8
A9
A10
A1 1/0 These pins are the high-order address input.
Al12
A13
Al4
A15
GND P Vss (ground) pin.
Vee P Supply voltage input.
aperating The PSD313’s two operating modes allow Non-Multiplexed
Modes it to interface directly to 8-bit microcon- Address/Data, 8-bit Data Bus

trollers 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/AO—-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/DS, PSEN and WR/Vpp
or R/W pins. The high-order address bus
(A8—A15) contains the high-order address
bus byte. Ports A and B can be configured
as in Table 2.

This mode is used to interface to a
microcontrolier with an 8-bit non-muilti-
plexed 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
(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.
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Programmablg The PSD313 consists of two programmable both PAD A and PAD B is the same. Using
Address arrays referred to as PAD A and PAD B WSI's MAPLE software, each
(Figure 3). PAD A is used to generate chip programmable bit in the PAD’s array can
Decoder (PAD) select signals derived from the input have one of three logic states of 0, 1, and
address to the internal EPROM blocks, don’t care (X). In a user’s logic design,
SRAM, I/O ports, and Track Mode signals. both PADs can share the same inputs
All its I/O functions are listed in Table 3 and using the X for input signals that are not
shown in Figure 3. PAD B outputs to Ports supposed to affect other functions. The
B and C for off-chip usage. PADs use
reprogrammable CMOS EPROM
PAD B can also be used to extend the technology and can be programmed and
decoding to select external devices or as a erased by the user.
random logic replacement. The input bus to
;?:5532 ;,m,t Figure 2 shows the PSDS313's I/O port configurations.
Configurations | 5015 10 or AO-AT o AB-ATS
ADQ-AD7 | pa |4 2A07 AO-A7 PA ooo7
> L »
j— pra—
PSEN ‘ op |10 CS0-CS7 PSEN 110 or CS0-CS7
—> B — l————>»
RD/E/DS RD/E/DS
A19/58T be A16-A18 or CS8-CS10 AO/EE A16-A18 or CS8-CS10
l———» PC [¢———p
RESET RESET
1. PSD313 configured for multiplexed 2. PSD313 configured for non-
16-bit address/data bus. multiplexed address/data, 8-bit bus.
Legend: ADO-AD7 = Addresses AO-A7 multiplexed with data lines DO-D7.
’T,g”’]’; 1%- 8 [ Muitiplexed Address/Data | Non-Multiplexed Address/Data
us 8-bit Data Bus
and Port 1/0 or low-order address
gogflyur ation Port A lines or Low-order multiplexed D0-D7 data bus byte
ptions address/data byte
Port B 10 or CS0-CS7 I/0 and/or CS0-CS7

Low-order multiplexed

ADO/AO-ADIAT | ddress/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.
. ga P3
Description Pt A
P. D— Eso
;[:9**
D— ES1
—D— ES2
J'__{:QL
—D— ES3 8 EPROM BLOCK
P NG D— ES4 SELECT LINES
D— Ess PAD
ALE or AS [:9 D— Esé A
D— ES7
RDorE D—— RS0 —— SRAM BLOCK SELECT
[ D— CSIOPORT — I/O BASE ADDRESS
WR or RW —D—— CSADIN
—lf TRACK MODE
| D—— csapouTt [ CONTROL SIGNALS
D— CSADOUT2

9

;

EDO— CS0/PBO A
EDO— csi/PB1
15 @— CsapB3
| DD_:_DO— CsarPB4
; PAD
| g:DOI CS5/PB5 B
3

g:DO- CS6/PB6
2
IR g:DO‘ cs7/PB7

€s8/Pco

D—{>0— csg/PCt
—D—Do——‘ csforPc2 v
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RESET

NOTES: 2.CSl is 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. A18, A17, and A16 are internally multiplexed with CS10, CS9, 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.

iy
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Table 3.
PSD313 PAD A
and B 1/0
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.

RDor 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 8 and 9.

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 1/0 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/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.

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/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.

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 CSADOUT2 s active, the data
presented on AD0/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

C50-C83 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.

CS8-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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Configuratian 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, I/0, and control functions to the menting a specific mode, use the WSI's
proper operational mode. Table 5 lists all PSD313 MAPLE software to set the bits.
configuration bits. The configuration bits
are programmed and verified during the
;g’l’)’;;; Use This Bit | To
Non-Volatile CADDRDAT | Set the address/data bus to multiplexed or non-multiplexed mode.
configuratinn CEDS Determine the polarity and functionality of read and write.
Bits 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.
CSECURITY | Set the security on or off (a secured part can not be duplicated).
CRESET | Setthe RESET polarity.
Set PSEN and RD for combined or separate address spaces
COMB/SEP (see Figures 8 and 9).
CPAF1 Configure each pin of Port A in multiplexed mode to be an 1/0 or
(8 Bits) address output.
CPACOD | Configure each pin of Port A as an open drain or active CMOS
(8 Bits) pull-up output.
CPBF | Confi h pin of Port B as an l/O or a chip-select output
(8 Bits) onfigure 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.
S e h pin of Port C ddress i hip-select output
(3 Bits) onfigure 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.
CQ%L’E)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 PSD313 has three I/O ports (Ports A, applications. The following is a description

B, and C) that are configurable at the bit
level. This permits great flexibility and a
high degree of customization for specific

of each port. Figure 4 shows the pin
structure of Port A.
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Figure 4.
Port A Pin
Structure rll READ PIN
T
E
R READ DATA ~
N
(5)
A CMOS/OD
L ~N —
WRITE DATA fey out PORT A PIN
A >
D DFF NS
e
D Dp (
'7 ENABLE
b ALE s PDDR o mux
A LATCH
T D
A R
} S —
s ADIDI
u
S READ DIR } }
A
D N
o )
DIR
A CONTROL
5 WRITEDIR | FF
7 R
RESET
NOTE: 5. CMOS/OD determines whether the output is open drain or CMOS.
Figure 5.
Port A Track NTEANAL
»| CONTROL N\
Mode pecoper  [READ
WR or RIW
: -
RD/E CSADIN
- ADO-AD7 ‘ PAO-PA7
INTERNAL
ALE or AS
o —
> CSADOUT1
AD8-AD15 || atcH[A11-A15 PAD
csapoutz ©
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.
PSD313
Configuration
Bits78

Configuration
Bits

No.
of Bits

Function

CADDRDAT

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

CA19/CSI

A19 or CSi
CA19/CSI = 0, enable power-down
CA19/CSI = 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 ADO-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)

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
0 1
1 1

RD and WR active low pulses
R/W status and high E pulse
R/W status and low DS pulse

CPAF1

Port A 1/0 or A0O-A7
CPAF1 =0, Port A pinis I/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 I/O or CS0- CS7_
CPBF =0, Port B pinis CSI (0<i<7)
CPBF = 1, Port B pin is /O
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Table 5. Confi i
- iguration No. .
PsD313 Bits of Bits Function
Configuration 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, Port C pin is 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 50
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 A is 1/0. 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 Table 6.

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 AO-A7, respectively. This feature
of the PSD313 lets the user generate low-
order address bits to access external
peripherals or memory that require several
low-order address lines.

ADO0/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 controlled by using the input
signals ALE, RD/E/DS, 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
flows out through Port A. (Carefully check
the generation of CSADOUT1, and ensure
that it is stable during the ALE pulse; see
Figure 18). When CSADOUT?2 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 PSD313 location, data is presented
on Port A pins. When writing to an internal
PSD313 location, data present on Port A
pins is written to that location.

Port B

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 Table 6

Alternatively, each bit of Port B can be
configured to provide a chip-select output
signal from PAD B. 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.

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.
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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 inpults,
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-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.

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

In non-multiplexed modes, AD0O/AO—
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 AD0/A0-AD7/A7 are not multiplexed
with AO—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
corresponding host’s multiplexed pin,
where that data bit is expected. See

Table 7.
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F Igure 6'_ Figure 6 shows the structure of Port B.
Port B Pin READ PIN
Structure g

I:‘r Nr READ DATA ~

E E

R R —<] cmos/op®

N N

ﬁ ﬁ WRITE DATAI R out PORT B PIN

o DFF g >

c D ‘

g ‘; Rr H‘ ENABLE

U A DI MUX

T >

B

u —

s CSl

READDIR \ A

c

s

0 N

. D

. DIR CONTROL

; WRITEDIR | Fp

R
T
NOTE: 9. CMOS/OD determines whether the output is open drain or CMOS.
Table 6 p .
. . Byte Size Access of the I/0 Port Registers
Register Name

2/3 d‘: :;’s o5 in an 9 Offset from the CSIOPORT
8-hit Data Bus Pin Register of Port A + 2 (accessible during read operation only)
Mode 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 CADLOGO ——_-_D ADDRESS INDICATOR
CONF.
BIT
‘ ‘ (NOTE 10)
ADDRESS Al8 CONFIGURATION
TOPAD BIT: LATCH OR
— 1 PO LATCH TRANSPARENT
| _¢CS8 (OUTPUT LINE) FROM PAD CONTROL
CPCFO CADLOGT l: ) |
CONF. CONF.
BIT BIT
ALE
A17
ADDRESS
. DDRES TO PAD
i _ CS9 (QUTPUT LINE) FROM PAD
CRCF1 CADLOG2 D_
CONF. CONF.
BIT BIT
ADDRESS s
oo DDRES -+ TO PAD
i CS10 (OUTPUT LINE) FROM PAD
H A
CPCF2 To
CONF EPROM
BIT
NOTE: 10. 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
glty’t,al l;aﬁv'll; Name Bits Mode Status
atus in
Operating CADDRDAT =0, CLOT =0 non-multiplexed ;rs:sparent
Modes ADO/AO- | CADDRDAT =0, CLOT = 1 modes
Dependent
AD7/A7
. ALE
CADDRDAT =1 multiplexed modes Dependent
N 8-bit data
= —_— Transparent
PSEN CDATA=0 PSEN is active P
- A16-A19 can Transparent
CADDHLT =0 become logic inputs P
PACjzg ?Dn(?o A16-A19 can
~ become ALE
CADDHLT =1 multiplexed Dependent
address lines
FEEES=
B

2-224




PSD313

EPROM The PSD313 has 1M bit of EPROM be selected by PAD outputs ES0-ES?7,
and is organized as 128K x 8. The EPROM respectively. The EPROM banks are orga-
has 8 banks of memory. Each bank can nized as 16K x 8.
be placed in any address location by
programming the PAD. Bank0-Bank7 can

SRAM The PSD313 has 16K bits of SRAM and is
organized as 2K x 8. The SRAM is selected
by the RS0 output of the PAD.

Page Begister The page register consists of four flip-flops, which are fed into the PAD. This enables
which can be read from, or written to, the host microcontroller to enlarge its
through the 1/O address space address space by a factor of 16 (there can
(CSIOPORT). The page register is be a maximum of 16 pages). See Figure 8.
connected to the D3-D0 lines. The Page
Register address is CSIOPORT + 18H.

The page register outputs are P3—P0,
Control Signals The PSD313 control signals are WR/Vpp or ALE or AS

R/W, RD/E/DS, 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 PSD313 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 i [ 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.

RD/E/DS

In operational mode, this signal can be
configured as RD, E, or DS. As RD, all read
operations to the PSD313 are activated 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 works 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).

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 if
selected. The SRAM and 1/O ports read
operation are done by RD low (CRRWR =
0), or by E high and R/W high (CRRWR =
1, CEDS = 0) or by DS low and R/W high
(CRRWR, CEDS = 1).
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Control Signals  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 PSD313’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.

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,

Figure 8.
Page Register be
" } TO PAD
P1 INPUTS
| =g
Q Q Q Q
:\‘;SE::AL CLR DFF ¢k | CLR DFF CK r{CLR DFF cK —{CLR DFF cK
D —| D —I D —I D
INTERNAL WR
PAGE SELECT
4 + + INTERNAL RD
AD3 AD2 AD1 ADO
- _J
DATA BUS
;‘;’: ;: 188 tates Signal Configuration Mode Condition
n””'”y and After ADO/A0-AD7/A7 All Input
Reset A8-A15 Al Input
I/0 Input
PF’,*OH"ZM) Tracking ADO/AO-AD7 Input
(Po Address outputs AO-A7 Low
mn_ Input
il CS7-580 CMOS outputs High
CS7-CS0 open drain outputs Tri-stated
PC0O-PC2 Address inputs A16-A18 Input
(Port C) CS8-CS10 CMOS outputs High
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Figure 9.
Combined AODRESS »lcs
Address Space
mmm-|  PAD
SRAM
A oF
INTERNAL
D
_ y
PSEN oE
EPROM
P»1CS
y y
cs OE
/O PORTS
Table 9. Component Signals Contents
Internal States —
nl"'iﬂg and After CS0-CS10 All = 1 (Note 11)
Reset PAD CSADIN, CSADOUTH,
CSADOUT2, CSIOPORT, All = 0 (Note 11)
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: 11. All PAD outputs are in a non-active state.
Figure 10.
8031-Type /0 PORTS
Separate Code .
and Data — i
RD -
Address Spaces j ;
OE
ADRESS P CS
PAD
SRAM
P CS
- R _EPROM
» | OE
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Control Signals  RESET A19/CSI
(Cont.) This is an asynchronous input pin that When configured as CSl, a high on this pin
clears and initializes the PSD313. 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 PSD313 reset operational mode. For PSD313 states
input is driven active for at least 100 ns, during the power-down mode, see Tables
the chip is reset. During boot-up (Vcc 10 and 11, and Figure 11.
applied), the device is automatically reset
internally (internal automatic reset is over In A19 mode, the pin is an additional input
by the time V¢ operating range has been to the PAD. It can be used as an address
achieved during boot-up). Tables 8 and 9 line (CADLOGS3 = 1) or as a general-
indicate the state of the part during and purpose logic input (CADLOG3 = 0). A19
after reset. can be configured as ALE dependent or as
transparent input (see Table 7). In this
mode, the chip is always enabled.
gg::s’g;’ rS’_:,g;al Signal Configuration Mode Condition
ADO/A0-AD7/A7 All Input
Power-Down p
Mode A8-A15 All Input
110 Unchanged
PAO-PA7 Tracking ADO/A0—-AD7/A7 Input
Address outputs AO-A7 All 1’s
o Unchanged
PBO-PB7 CS0-CS7 CMOS outputs All 1’s
CS0-CS7 open drain outputs Tri-stated
Address inputs A18-A16 Input
PCO-PC2 C88-C510 CMOS outputs Al 1's
Figure 11. ADDRESS INDICATOR
A19/CSI Cell CADLOGS] TO EPROM
Structure CONF. :I ) ——
BIT
(NOTE 12)
CADDHLT
CONFIGURATION
BIT: LATCH OR
TRANSPARENT
CONTROL
ALE
iy
__L_. . ADDRESS » A9
_ - A LATCH TO PAD
AlgCSI — &
i CSI(POWER-UP SIGNAL) > TO PAD. EPROM. SRAM
f PORTS, LATCHES, ETC.
CR19/CSI
CONF.
BIT

NOTE: 12. 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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ITable 1,7- Component Signals Contents
nternal States C50-CS10 All 1's (deselected)
During Power-
Down PAD CSADIN, CSADOUTH,
CSADOUT2, CSIOPORT, All 0’s (deselected)
RS0, ES0-ES7
Data register A n/a
Direction register A n/a All
Data register B n/a unchanged
Direction register B n/a
Security Mode Security Mode in the PSD313 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 PSD313 contents
through the PAD. The Security Mode can cannot be copied on a programmer. n
Figure 12.
PSD313 Vee O
Interface With =
Intel’s 80631 Microcontroller 44] OTWF =
39 23 21
P0.0 22— 231 AD0/A0 PAO f—
31 | = 38 24 20
EANVP PO.1 AD1/A1 PA1
L 0 P0.2 g; 22 AD2/A2 PA2 12
- X1 P0.3 AD3/A3 PA3
:-[ Po.4 35 271 AD4/A4 PA4 12
P05 24 281 ADs5/AS PAS f—=
L]y P06 [—33 294 AD6/AG PAG |
po.7 22 301 AD7/A7 pA7 2
9 21 31 11
RESET P2.0 AD8/A8 PBO f——
P21 (22 321 ADo/A9 PB1 18
p22 23 331 AD10/A10 PB2 | —
—12H InTo P23 [—24 354 AD11/A11 PB3 f—
—133 INT1 P24 23 361 AD12/A12 PB4 |—
4 110 P25 [—28 374 AD13/A13 PBS [—=
15 {1 P26 2L 381 AD14/A14 PB6 [—
. P27 |28 331 AD15/A15 PB7
P1.0 —
2 =_— 17 22| RD 40
P1.1 RD RD PCO f—r
3 {pi2 WR |5 2] WRNee PCt | —
4 {pi3 FSEN [0-22 U BrE/PSEN "
5 {pi4 ALE 32 131 ALE PC2 o=
8 {pis TXD & 31 RESET A19/CST |F=—
; P16 RXD |2 GND
P17
50C31 pPsD313 1342
The configuration bits for Figure 12 are:
CRESET 1 COMB/SEP 0 or i (both vaiid)
CALE 0 CRRWR 0
CDATA 0 CEDS 0

CADDRDAT 1

All other configuration bits may vary according to the application requirements.
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System In Figure 12, the PSD313 is configured to In Figure 13, the PSD313 is configured to
Applications interface with Intel’s 80C31, which is a 16- interface with Motorola’s 68HC11, which is
bit address/8-bit data bus microcontroller. a 16-bit address/8-bit data bus microcon-
Its data bus is multiplexed with the low- troller. Its data bus is multiplexed with the
order address byte. The 80C31 uses low-order address byte. The 68HC11 uses
signals RD to read from data memory and E and R/W signals to derive the read and
PSEN to read from code memory. It uses write strobes. It uses the term AS (address
WR to write into the data memory. It also strobe) for the address latch pulse. RESET
uses active high reset and ALE signals. The is an active low signal. The rest of the
rest of the configuration bits as well as the configuration bits as well as the uncon-
unconnected signals (not shown) are appli- nected signals (not shown) are application
cation specific and, thus, user specific and, thus, user dependent.
dependent.
Figure 13.
PSD313 Yo @4
Interface With , aa| 01F =
Motorola’s Microcontroller . »s ”
68HC11 20 ppo po1 |10 22 J01r oAt |2
e re: [ S e
PD2 PC3 AD3/A3 PA3
23] pp3 poa L2 27| apa/aa A |7
24 ] ppy PC5 (= 281 AD5/AS PA5 |
25| pps PG 12 gg AD6/A6 PAG 1‘5‘
PC7 AD7/A7 PA7
431 PE0
75 | pEq po |42 31] aps/as pao 1
j; PE2 PB1 j:) 22 AD9/A9 PB1 13
PE3 PB2 AD10/A10 PB2
441 PE4 pp3 |22 351 aD11/A11 PB3 |—
46| pgs PB4 |8 361 AD12/A12 PB4 [—~
48 pEs PBS |k 371 AD13/A13 PB5 |—2
0| pe7 PB6 o2 38 { AD14/a14 PBS |—
pa7 |32 391 AD15/A15 pp7 |—
gg FAo 5 22 40
— 331 Pa1
32 ppo E E gg? 41
311 pa3 R 6 2 R/WNPP
30| pas S |2 3] as pco |22
2] P RESET |2 7] BESEL_ wioss
271 pa7 XFQ 12 £
52 RQ — Ve
= gg’: MODB [—=
e MODA GND
XTAL EXTAL 34 |12
gsHC11 L[] Pepats Ij_:I

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.
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Absolute Symbol Parameter Condition Min | Max | Unit

Maximum -

Batings’3 Tste | Storage Temperature - 65 + 150 C
Voltage on any Pin With Respect to GND -0.6 +7 \

Programming

\Y i —
PP Supply Voltage With Respect to GND 0.6 +14 \Y
Vee Supply Voltage With Respect to GND -0.6 +7 \Y
ESD Protection >2000 \

NOTE: 13. 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 T
olerance
Range Temperatur: v
Range g perature ce 42 | A5 -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%
g;gg:;’f:;"ded Symbol Parameter Conditions Min | Typ | Max | unit
Conditions Vee Supply Voltage -12 Version 4.75 5 | 525| V
Vee Supply Voltage -15/-20 Versions 4.5 5 55 \"
Vin High-level Input Voltage | Vgc=45Vto55V 2 \'
ViL Low-level Input Voltage | Vgc=45Vto55V 0 0.8 Vv
bc - Symbol Parameter Conditions Min| Typ | Max | Unit
Characteristics |
oL =20 LA 0.01] 0.1
Vec=45V
VoL Output Low Voltage Vv
lo. = 8 mA 0.15| 0.45
Ve =45V ' .
lon =—20 A 44 | 4.49
_ Vec =45V
Vou Output High Voltage Vv
lon = -2 mA 24|39
Voo =45V . '
lsg V¢ Standby Current Comm'l 50 | 100 A
(CMOS) (Notes 14 and 16) Ind/Mil 75 | 150 .
| V¢c Standby Current Comm'l 15| 3
SB2 - mA
(TTL) (Notes 15 and 16) Ind/Mil 2 |82
. Comm'l (Note 18) 16 | 35
Active Current (CMOS) Comm’ (Note 19) 75 | 50
lect (SRAM Not Selected) : mA
Ind/Mil (Note 18) 16 | 45
(Notes 14 and 17) -
Ind/Mil (Note 19) 28 | 60

2-231



PSD313

bc L. Symbol Parameter Conditions Min | Typ | Max | Unit
Characteristics ,
(Cont.) Active Current (CMOS) Comm1 {llote 18) 47 1 80
| SRAM Block Selected Comm'l (Note 19) 59 | 95 mA
cez | ock Selected) g Note 18) 47 | 100
(Notes 14 and 17) -
Ind/Mil (Note 19) 59 | 115
e e e
lcca (SRAM Not Selected) - ( ) mA
(Notes 15 and 17) Ind/Mil (Note 18) 36 | 80
Ind/Mil (Note 19) 58 | 95
e A LN e
lcca (SRAM Block Selected) - mA
(Notes 15 and 17) Ind/Mil (Note 18) 67 | 130
Ind/Mil (Note 19) 79 | 145
I Input Leakage Current Vin=5.5V or GND -1 |x01] 1 uA
Lo Output Leakage Current Vour=55VorGND | =10 £5] 10
NOTE: 14. CMOS inputs: GND £ 0.3 V or V¢ £ 0.3V.
15. TTL inputs: V). < 0.8V, V=20 V.
16. CSI/A19 is high and the part is in a power-down configuration mode.
17. AC power component is 3.0 mA/MHz (power = AC + DC).
18. Ten (10) PAD product terms active. (Add 380 pA per product term, typical, or 480 pA
per product term maximum.)
19. Forty-one (41) PAD product terms active.
AC -12 -15 -20
icti Symbol Parameter - . . Unit
Chara c_te_r istics Min | Max | Min | Max | Min | Max
(SGB Tllﬂlﬂg T1 ALE or AS Pulse Width 30 40 50
Diagrams) LA
T2 Address Set-up Time 9 12 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 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
T8 | 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
T11 or AS to Leading 12 15 20
Edge of Write
RD, E, PSEN, DS
T2 Pulse Width 45 60 75
T12A | 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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AC
Characteristics
(Cont.)

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

CSiI 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 TS0 Valid 6 35 6 40 5 45
ADi or Control to

T22 TS0 Invalid 5 35 4 40 4 45
Track Mode Address

T23 Propagation Delay: 22 28 28
CSADOUT1 Already True
Track Mode Address
Propagation Delay:

T23A CSADOUT1 Becomes 33 50 50
True During ALE or AS
Track Mode Address

T24 Holding Time 15 27 27 ns

Tos Track que Read 29 35 35
Propagation Delay
Track Mode Read

T26 Hold Time 11 29 10 29 10 35
Track Mode Write Cycle

27 Data Propagation Delay 20 30 30
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 55 | 8 | 60
CSl Inactive to CSOi

T31 Inactive 9 45 9 55 8 60
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: 20. ADi = any address line. o
21. CSOi = any of the chip-select output signals coming through Port B (CS0-CS7) or

through Port C (CS8-CS10).

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

23. Control signals RD/E/DS or WR or R/W.

A19, RD/E/DS, WR or R/W, transparent PCO-PC2, ALE (or AS).
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Figure 14.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR =0

READ CYCLE

WRITE CYCLE
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Direct ?4
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ADDRESS B DATA
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Y

Active Low \ 4
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N T B
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RD/E/DS as RD

BHE/PSEN
as PSEN

13

WR/Vee _or
R/W as WR

Any of PAO-
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Any of PBO-
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See referenced notes on page 2-239.

2-234




PSD313

Figure 15.
Timing of 8-Bit
Multiplexed
Address/Data
Bus, CRRWR = 1

Csia19
as CSlI

Direct ®4
PAD Input

Multiplexed
Inputs

AO/ADO-
A7/AD7

Active High

AS /

Active Low
AS

RD/E/DS as E

RD/E/DS as DS

WR/Vpp or
R/W as R'W

Any of PAO-
PA7 as I/0 Pin

Any of PBO-
PB7 as I/0 Pin

Any of PAO-
PA7 Pins
as Address
Outputs

"X

READ CYCLE

WRITE CYCLE
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Y

XXX

STABLE INPUT

STABLE INPUT
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See referenced notes on page 2-239.
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Figure 16.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data
Bus, CRRWR =0

CSi/A19

READ CYCLE

WRITE CYCLE

A

as CSI

Direct ¥ E
PAD Input

A0/ADO-

A15/AD15 E

as AO-A15

Multiplexed () E
Inputs

Y
A

STABLE INPUT

STABLE INPUT

6

14

Y

STABLE INPUT

STABLE INPUT

"

PA0-PA7

/D

Active High  }/|
ALE /

—\ out

v
X

[ Y
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Y

\d

Active Low \

ALE )\ |

\ 4

NA

f

RD/E/DS as RD

Y[

WR/Vep_or

y

1B K

R/W as WR

Any of PBO-
PB7 as I/O Pin

XXX

See referenced notes on page 2-239.
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Figure 17.
Timing of 8-Bit
Data Non-
Multiplexed
Address/Data
Bus, CRRWR =1
< READ CYCLE e WRITE CYCLE _ "
—] | -] |
s \ X0
as CSI 7 _ I 15 .
Direct (24)
PAD Mot _X}@( STABLE INPUT ZX STABLE INPUT XXZ
. 6 o . 14
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A15/AD15 XXX) STABLE INPUT STABLE INPUT
as A0-A15 ] ]

Multiplexed @ E
Inputs
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6 _ 10 | |2 14
- ] -
PAO-PA7 (PATA[ 9
2 S » g = 2., 3 . 17
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AE 4 |+ N f ne /
D . 35 _
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4
e \| fo o | N \
12 [P
—2 ':‘_‘\‘ 34 ] | -2 » U
AD/E/DS as £ A1\ /)
< 5 > o 13
RD/E/DS as DS e
\ 4 4
1/ w\_/
WRNVpp or Y \ .
R/W as RIW /0 s " \XXXXX\ — /]

Any of PBO-
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See referenced notes on page 2-239.
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Figure 18.
Chip-Select _ «—2 PN
Output Timing csiae T\ — T
as CSI
; (24)
Direct ,'::3 Df INPUT STABLE t
Muiltiplexed @9 K
PAD Inputs
2 3 .
ALE hl "
(Multiplexed /—\—\&
Mode Only) < ! >
or ALE \ s
(Multiplexed h__/
Mode Only)
21 22
< —P aaa
gsoiean T '
|
Figure 19.
Port A as _ % 2
ADO-AD7 Timing — READ CYCLE | ol WRITE CYCLE "’L"
(Track Mode), Difock. 427
CRRWR =0 PAD ]( INPUT STABLE X INPUT STABLE )@XXX
Input _ 2 - 2
Multiplexed 2830
Parrered P XK NPuT STABLE KXX_INPUT STABLE
R . 2 e 3
+>ie > 25 | —pl 26 ja [ PT® >
|
AO/ADO-
DC@Q@&%& ([ ooress Oy -
| _432L_
ALE | * H\ A—N\ /_\_
or ALE L/ N \_/
RD/E/DS as RD -— 5 ) L
- | 11 2] |
WR/Vee or "\ /
R/W as WR N\ /
—ei 27 28 |
PA0-PA7 DATA
ouT
I e
2
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Figure 20.
Port A as
ADO-AD7 Timing 2 @
(Track Mode), - =
READ CYCLE WRITE CYCLE
CRRWR =1 < >
L (2427)
Dgzg :)( INPUT STABLE X INPUT STABLE (XXXX
Input |2
Muliplexed 5 XXX inpuT sTABLE KXX INPUT STABLE
nputs
20 3 o S -
Aoy | X_aooRess }— 354*7?4;@ ADDRESS _[)}——(WEEN }——
| 1
el
™\ [\
AS T{— \_ J/- \
T <>
orAS —/< ® rle1Z » ‘\_//: S ole—21 o \—/_
o B <=5
RD/E/DS as E ( / \
32 4
s ) B <>
RD/E/DS as DS \ \
WR/Vep or
e ARARKRAKY
Amgj\l
ADR
PAQ-PA7 {ait /
—__(26,29) T
CSOi
Notes for 24. Direct PAD input = any of the following direct PAD input lines: CSI/A19 as transparent A19,
Timi"g RD/E/DS, WR or R/W, transparent PCO-PC2, ALE in non-multiplexed modes.
Dia grams 25. Multiplexed inputs: any of the following inputs that are latched by the ALE (or AS):

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

26. CS0i = any of the chip-select output signals coming through Port B (CS0-CS7) or through
Port C (CS8-CST10).

27. 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.

28. 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.

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

30. 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.

31. CSOi product terms can include any of the PAD input signals shown in Figure 3, except for
reset and CSI.

y

iy

ly
|
]
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Table 12. Ta=25°C, f=1MHz
Zgl'l acitance’? Symbol Parameter Conditions | Typical®®| Max| Units
CiN Capacitance (for input pins only) Vn=0V 4 6 pF
Court Capacitance (for input/output pins) Vour=0V 8 12 | pF
Cvep | Capacitance (for WR/Vpp or RW/Vpp) | Vpp=0V 18 25 | pF
NOTES: 32. This parameter is only sampled and is not 100% tested.
33. Typical values are for T = 25°C and nominal supply voltages.
Figure 21.
AC Testing
Input/Output
Waveform 3.0V
X TEST POINT ——XTE \Y
oV
Figure 22.
AC Testing 201V
Load Circuit
195 Q
DEVICE
UNDER
TEST C. =30pF
I (INCLUDING
—— SCOPE AND JIG
= CAPACITANCE)
Erasure and To clear all locations of their programmed these sources should be avoided. If used in
Prngramming 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 PSD313 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,
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windows should be covered by an opaque
substance.

Upon delivery from WSI, or after each
erasure, the PSD313 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
Name PLOCC/ | “epga
CLDCC Package

Package 9
PSEN 1 Ag
Wi/ Vpp Or R/W 2 A4
RESET 3 B4
PB7 4 Az
PB6 5 B3
PB5 6 Ao
PB4 7 B>
PB3 8 B1
PB2 9 Co
PB1 10 Cq
PBO 11 Do
GND 12 D4
ALE or AS 13 Eq
PA7 14 Es
PA6 15 Fy
PA5 16 Fo
PA4 17 G
PA3 18 Go
PA2 19 Ho
PA1 20 Gs
PAO 21 Hg
RD/E/DS 22 Gy
ADO/AO 23 Hy
AD1/A1 24 Hg
AD2/A2 25 Gs
AD3/A3 26 He
AD4/A4 27 Gg
AD5/A5 28 H
AD6/A6 29 G
AD7/A7 30 Gg
A8 31 F7
A9 32 Fg
A10 33 E;
GND 34 Eg
A1 35 Dg
A12 36 D7
A13 37 Cg
Al4 38 Cy
Al5 39 Bg
PCO 40 B,
PC1 41 Ay
PC2 42 Bg
A19/CSI 43 Ag
Vece 44 Bs

FEE ==
Eiss
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Package
- |E
Information =
o -—
L © N 'lt‘n-" 2& zZ o I§ 8568
Figure 23. EEEEI%‘&’:"E:EE
nrawiny L4__ cLweoar-I 2T
44 Pin Ceramic
Leaded Chip pB4 7 O 10 39 Ats
Carrier (CLDGC) B3 8O0 i 1 30 A4
with Window pB2 o I oo 37 A13
(Package Type pe1 10 O oo 36 A12
L) pROTQL i 10 35 ANt
Gnot20: T 34 GND
ALEorAS 13 O¢:  i 33 A10
PA7 14 [} 32 A9
Pa6 15 [~ " 31 A8
PA5 16 [] 77 30 AD7/A7
eAqi7 g4 i P 29 AD6/A6
283 IRILLERNR
M N = O | ©Q ™ N M < 10
LR
(TOP VIEW) EEEEEE
[
Figure 24.
Drawing J2 — Iz
44-Pin Plastic 5 _
Leaded Chip EE. B
Carrier (PLDCC) T KRR
Sl)’ackagerype ecwema-I2YFE
PB4 P 39 A15
PB3 10 39 A14
PB2 737 A3
PB1 P 36 A12
PBO i 35 A11
GND 11 34 GND
ALE or AS 33 At0
PA7 ;
PA6
PA5
PA4
228 s NRIKEN K
2§531B2E3338
s 2588388
(TOP VIEW) B<<<s<<<
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Figure 25.
Drawing X2 —
“'Pi" CPGA y 1 2 3 4 5 6 7 8
(Package Type X) A OOOOOG
BlOOOOOOOO
c|l ©O OO
ol © O OJO)
ElOO OO
FIOO OXO,
OOOOOOOO
H OOOOOO
(TOP VIEW, THROUGH PACKAGE)
Ordering ;
. Operating wsi
Information Part Number f”:g) Paﬁl;iye Z‘;’:fl?g: Temperature | Manufacturing
Range Procedure
PSD313-12J 120 | 44-pin PLDCC J2 Commercial Standard
PSD313-12L 120 | 44-pin CLDCC L4 Commercial Standard
PSD313-12X 120 | 44-pin CPGA X2 Commercial Standard
PSD313-15J 150 | 44-pin PLDCC J2 Commercial Standard
PSD313-15JI 150 | 44-pin PLDCC J2 Industrial Standard
PSD313-15L 150 | 44-pin CLDCC L4 Commercial Standard
PSD313-15LI 150 | 44-pin CLDCC L4 Industrial Standard
PSD313-15X 150 | 44-pin CPGA X2 Commercial Standard
PSD313-15XI 150 | 44-pin CPGA X2 Industrial Standard
PSD313-15XM 150 | 44-pin CPGA X2 Military Standard
PSD313-15XMB | 150 | 44-pin CPGA X2 Military MIL-STD-883C
PSD313-20J 200 | 44-pin PLDCC J2 Commercial Standard
PSD313-20JI 200 | 44-pin PLDCC J2 Industrail Standard
PSD313-20L 200 | 44-pin CLDCC L4 Commercial Standard
PSD313-20L! 200 | 44-pin CLDCC L4 Industrial Standard
PSD313-20X 200 | 44-pin CPGA X2 Commercial Standard
PSD313-20XI 200 | 44-pin CPGA X2 Industrial Standard
PSD313-20XM 200 | 44-pin CPGA X2 Military Standard
PSD313-20XMB | 200 | 44-pin CPGA X2 Military MIL-STD-883C

2-243



PSD313

2-244



PSD313
System

Development Tools

System
Development
Tools

The PSD313 features a complete set of
System Development Tools. These tools
provide an integrated, easy-to-use software
and hardware environment to support
PSD313 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 PSD313 System Programming

Hardware consists of:

[ WS6000 MagicPro Memory and PSD
Programmer

[ WS6020 52-pin PSD313 PQFP
Package Adaptor

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

[ WS6022 44-pin CPGA Package
Adaptor

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

Software

The PSD313 System Development

Software consists of:

[ WISPER, WSI's Software Environment

(1 MAPLE, the PSD313 Location Editor
Software

(d MAPPRO, the Device Programming
Software

The configuration of the PSD313 device is

entered using MAPLE software. MAPPRO

software uses the MagicPro programmer

and the socket adaptor to configure the

PSD313 device, which then can be used in

the target system. The development cycle

is depicted in Figure 26.

Support

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

[J 12-month software updates

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

[ 24-hour Electronic Bulletin Board for
design assistance via dial-up
modem.

Training

WSI provides in-depth, hands-on work-
shops for the PSD313 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.

F 74
sSeEsEss
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Ordering PSD-GOLD ws6022
Information - O WISPER Software [ 44-Pin CPGA Package Adaptor. Used
System 1 MAPLE Software with the WS6000 MagicPro
Development [ User's Manual Programmer.
Tools P (d WSI Support
d WS6000 MagicPro™ Programmer WSl Support
[J One Package Adaptor and Two Support services include:
Product Samples 1 12-month Software Update Service
[ Hotline to WSI Application Experts
PSD-SILVER [ 24-hour access to WSI Electronic
[ WISPER Software Bulletin Board
d MAPLE software .
3 User's Manual WSI Training
J WSI Support [ Workshops at WSI, Fremont, CA
[ For details and scheduling, call PSD
ws6000 Marketing (510) 656-5400.
[ MagicPro Programmer
d IBM-PC® Plug-in Adaptor Card
1 Remote Socket Adaptor
ws6021
[ 44-Pin LCC Package Adaptor for
CLDCC and PLDCC Packages. Used
with the WS6000 MagicPro
Programmer.
Figure 26.
Psn313 IBM PLATFORM
Development
Terminal
Menu Selection WISPER
Configuration Data
MAPLE
Programming Data MAPRO
Hex File
Format
|
K )
O
R—
MagicPro Hardware
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Chapter 1

Programmable Peripheral
Application Note 011
PSD3XX Device Description

Introduction

The PSD3XX family of products include
flexible I/O ports, PLD, Page Register,
256K to 1M EPROM, 16K bit SRAM and
“Glueless” Logic Interface to the micro
controller. The PSD3XX is ideal for
microcontroller based applications where
fast time-to-market, small form factor and
low power consumption are essential.
These applications include disk controllers,
cellular phones, modems, fax machines,
medical instrumentation, industrial control,
automotive engine control and many others.

Traditionally, central processing units (CPUs)
require the support of non-volatile memory for
program storage, random access memory
(RAM) for data storage, and some input/
output (/O) capability to communicate with
external devices. The addition of general
logic circuitry is necessary to ‘glue’ the parts
of the system together. Figure 1 shows a

block diagram of such a system, configured
with a CPU (or microprocessor). The typical
microprocessor also has integrated into it on-
board timers, a small amount of RAM and
ROM, as well as a limited I/O capability.

The microprocessor (and often the microcon-
troller) requires additional external support
EPROM and RAM memory, additional ports,
memory mapping logic, and sometimes
latches to separate address and data from a
multiplexed address/data bus. Until very
recently, designers had to create a discrete
solution from a number of chips, or generate
a full custom solution. Now, the PSD3XX
integrates the different system support blocks
into a single-chip solution. This relieves the
designer from the constraint of thinking that
memory mapping, ports, and address latch
requirements should be developed from
separate elements.

Figure 1.
PSD3XX supports
CPU as a Com-
plete peripheral,
memory, and
logic subsystem

CPU

CENTRAL PROCESSING UNIT

ADDRESS DATA

LOGIC
CIRCUITRY

CONTROL

DECODED
OUTPUTS

INPUT/OUTPUT PORTS
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Introduction
(Cont.)

This high integration of functionality into a
single chip enables designers to reduce the
overall chip count of the system. The result is
increased system reliability, simpler PCB
layout, and lower inventory and assembly
costs. By integrating ports, latches, a Pro-
grammable Address Decoder (PAD),
EPROM, and static RAM, the PSD3XX can
bring the system solution down to only two
chips: a microcontroller and a PSD3XX. The
alternative solution would be discrete ele-
ments of RAM, EPROM, I/0 mapped ports,
and latches all mapped into the address
scheme by a programmable logic device
(PLD). This could escalate the chip count to
8-12 packages, depending on size and
complexity.

For larger systems, multiple PSD3XX 's can be
configured. Due to its versatility and flexibil-
ity, two or more PSDs can be cascaded either
horizontally (increasing bus width) or vertically
(increasing sub-system depth). This propor-
tionally increases the complement of memory,
1/O ports, and chip-selects without the need
for additional external glue logic.

An additional feature of the PSD3XX is its
ability to support a wide range of microcon-
trollers or microprocessors because it has
been designed with a wide range of configur-
able options. The designer can program any
one of a number of different options to create
specific compatibility with a host processor.
Furthermore, this can be done without the
need for external glue logic.

Wsl Software
Support for the
PSD Family

The PSD family from WSI can be easily
configured from a low-cost software support
package called MAPLE. Designed to runin
an IBM/PC environment, MAPLE makes
design and configuration of the PSD3XX a

simple task. Memory mapping of EPROM
and RAM blocks replaces PLD-like equations
with user-friendly, high-level command
entries.

PSD3XX
Architecture and
Pin Nomenclature

The PSD3XX is available in a variety of 44-pin
packages (see the PSD3XX Data Sheet).
Figure 2 is a functional block diagram of the
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PSD3XX that shows the pin functions, internal
architecture, and bus structure.
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PSD3XX
Architecture and
Pin Nemenclature
(Gont.)

Inputs ADO-AD15 enter the PSD through
latches. These can be programmed to latch
the address/data inputs, removing the need
for such devices as the 74HCT373 or 573.
Alternatively, in the transparent mode they
simply buffer address inputs. The Address
Latch Enable (ALE) signal is available to
register a valid address input on the
ADO-AD15 lines; its active polarity is pro-
grammable. Another name for this input is
Address Strobe (AS). It provides the same
function and the same timing as the ALE, but
this pin name is more appropriate to Motor-
ola-type systems. When either ALE or AS is
valid, the latches are transparent; when
inactive, the address/data inputs on
ADO-AD15 remain latched.

The PSD3XX also contains a Programmable
Address Decoder (PAD). Figure 2 shows that
address inputs A11-A15 (and, possibly,
inputs A16—A19) go directly to the PAD.
Other inputs to the PAD include RD(E), WR
(R/W), and ALE(AS). Programming of the
PAD enables the designer to internally select
the EPROM banks via internal chip-select
lines ES0-ES7. An additional chip-select for
the internal SRAM is available through RSO.
Port C conveys either CS8-CS10 to external

devices or receives A16—A18 inputs, directing
them to the PAD. Also, A19 can be pro-
grammed to go directly into the PAD. Note
that these lines are not necessarily dedicated
to address inputs; they can be used as
general purpose logic inputs. Thus, the PAD
can be programmed to perform general
combinational logic without adding any ‘glue
logic’ to the overall system design. Address
inputs A16—A19 can be used as general
inputs to the PAD for implementing logic
equations, and not for address decoding. If
they are not used, A16-A19 are “don’t care”
conditions in memory map allocation. (See
Figure 7 for a more detailed diagram of the
PAD.)

The internal port options (Ports A and B) are
both 8 bit-wide and can be programmed to act
as traditional I/0 ports. Port C is a 3-bit port
designed to output logic functions from the
PAD, receive address inputs A16—-A18, or a
combination of both. Ports A and B, however,
are more complex because a number of
different options can be selected with regard
to system configuration. Figures 3, 4, 5, and
6 show the variety of configurations that are
available to these ports.

Performance
Characteristics

Two key timing parameters associated with
the device are the EPROM/SRAM access
times and the propagation delay through
the PAD. The worst-case delay from valid
address input to valid data output is 120 ns
whether the address input is multiplexed or
not. The cycle time of the system is virtually
120 ns with a small margin for address
switching. This gives a system clock rate of

about 8.3 MHz. Considering the power-
down option, it takes 100 ns for active
power input enabled through the CSi to
valid data output. If the chip-select output
option is chosen for either Port B or Port C,
the propagation delay for address and
control input through the PAD to valid chip-
select output is 35 ns.

PSD3XX System
Configuration for
Port and I/0
Options

In this section, the EPROM and SRAM are
treated as separate entities and the four
options available for configuring the PSD301
in a processor system are detailed. Figure 3
shows an 8-bit data configuration for systems
that multiplex 8-bits of data (D0-D7) with the
corresponding address inputs (A0O—A7). Lines
A8-A15 are dedicated to higher-order ad-
dress inputs. Ports A and B are then avail-
able for data I/O and Port C is available for
additional inputs, A16—A18 or chip-select
outputs CS8-CST10. Port A also has the
option of passing any one or all of the inter-
nally latched lower-order addresses (A0-A7)
to the output. Another mode supported by
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Port A is called “track mode.” In this mode,
the PSD301 can be programmed to pass the
1/0s AD0-AD?7 through the device enabling a
shared memory or peripheral resource to be
accessed. Port B has an additional mode to
the general port mode. The PSD301’s on-
chip PAD can be programmed to generate
chip-select signals which can be routed to
Port B's output for external chip selection as
CS0-CS7. Port C can be programmed for
inputs A16—A18 or as additional chip-select
outputs CS8-CS10. Although labeled as
address inputs, A16—-A18 can be used for
general Boolean inputs to the PAD array.

Litsg
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Figure 3.
8-bit multiplexed
address/data
mode
2402 03
Figure 4 extends the option offered in Figure these two configurations are suitable for
3 to a 16-bit multiplexed bus. AD8-AD15 multiplexed address/data systems of 8 or 16
convey address and data I/O. The port bits.
options remain the same as for Figure 3; thus,
Figure 4.
16-bit multiplexed ‘ ‘
address/data “ pos-apis N [ rorra B B 101orta0. ATJor [AD
mode. -
ALE
 ADo-AD?
2402 04
Figures 5 and 6 show options for a non- Port B is still available for general I/O opera-
multiplexed host processor or controller. tions or chip-select outputs. This configura-
Figure 5 is suited to byte-wide systems and tion is suitable for processors such as the
Figure 6 to 16-bit word-wide configurations. M68008.
In Figure 5, Port A is used for data DO-D7 but
Figure 5.
Non-multiplexed
Mode 8-bit Data
Bus

0] or [CSO -‘cs’71"" -

ALE

Becomes general
purpose input

" A16,A17,A18 0r CS8,CS9,CS10

2402 05
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Figure 6.
Non-multiplexed
Mode 16-bit Data
Bus

ALE

Becomes general
purpose input

PORT A

PORTC

2402 06

The function of Port C is the same in all of the
four modes of operation. For 16-bit data
transfers, an additional 8 bits of data is
required. Figure 6 shows Port B as the data
bus for the higher-order data byte D8-D15.

With DO-D?7, this configuration is suitable for
16-bit microprocessors such as the M68000.
Port C is available for address inputs or chip-
select outputs.

Address Inputs

The processor interface has 16 address
inputs: ADO-AD15. The device can be
programmed to accept either address inputs
or multiplexed address/data inputs. The
address lines can be latched into the one or
two octal latches for multiplexed byte or word-
wide buses respectively. The device is
initially programmed with a word configuration
setting the PSD3XX to a specific mode; for
example, one configuration bit selects
whether the address input is multiplexed with
data or is a non-multiplexed dedicated
address. In the non-multiplexed scheme, the
input latches are held as transparent. When
the address inputs are valid on the chip as
A0-A15, they can be subdivided into two
buses: as lower-order addresses (A1-A11),
and as higher-order addresses (A12-A15).
A1-A11 go directly to the EPROM and inputs
A1-A10 go to the SRAM (see Figure 2). The
EPROM blocks are selected through the PAD
via outputs ES0-ES7 as shown in Figure 2;
and the SRAM is selected by the RS0 output.

The address input lines A11-A15, along with
possible additional address inputs A16-A19,
go into the PAD array. These address inputs
are available for mapping the blocks of
memory into the map scheme of the system.
One option is to program the additional
address inputs as valid higher-order address
inputs for memory addressing ranges above
64K bytes or 32K words. If A16-A18 are not
required, these PAD inputs can be ignored.
Only microprocessors and microcontrollers
with a large addressing range use these
higher-order address lines. A second option
is o disregard these address inputs to the
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chip in favor of additional chip-select outputs.
A third option is available if the designer does
not need additional chip-select outputs or
high-order address inputs. The inputs
A16-A18 can be used as general-purpose
logic inputs. Examples of this are illustrated
in some of the following applications.

An interface with the Z80B microprocessor
uses inputs A16, A17, and A18 for signals
M7, MREQ, and TORQ, respectively. In the
M68008 application, two of these pins are
programmed as DTACK and BERR from the
PSD301 to the M68008. A wired-OR function
can be implemented on the DTACK or BERR
input if the user takes advantage of Port B’s
open-drain feature. If two PSD3XX devices
are used together, the DTACK and BERR
lines can be wired together and the external
pull-up resistors can be used to tie these lines
HIGH. It is also possible to use the internal
PAD of one PSD3XX to gate these lines
together and produce composite DTACK and
BERR inputs to the M68008.

Internally, the memory blocks are arranged
word-wide with a byte-wide isolation buffer
separating the lower and upper bytes. This
buffer is controlled from the configuration
section of the PSD3XX. When the PSD3XX is
configured to operate in word-wide mode, this
buffer isolates the two buses into D0-D7 and
D8-D15. In word-wide mode, the control of
the data flow through this buffer is determined
by BHE, AO, and the device’s current configu-
ration mode. Accessing byte-wide data can
be thought of as accessing bytes on even and
odd word boundaries or as two separate

F.? =
|4 =
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Address l"puts banks of byte-wide data. The total com- mable address and control decode signals
{cont ) plement of EPROM is shown as eight from the PAD inputs. Figure 7 provides a
" banks. The chip-select outputs ES0-ES7 detailed schematic diagram of the PAD in
come from the PAD. These are program- terms of a traditional PLD.
PSD3XX The PAD is an EPROM-based reprogram- EPROM select lines. There is one product
Programmable mable logic fuse array with sum-of-product term dedicated to each EPROM block,

outputs. For Intel-type configurations, inputs and a single product term (RSO) for the
Array Decoder to the PAD are A11-A19, ALE, RD, and WR.  SRAM selection. Address and control for
(PAD) For Motorola type configurations, they are each EPROM bank can programmed to a
R/W, AS, and E. The CSI and RESET inputs resolution of a 4K word boundary and posi-
are used to deselect the PAD for power-down  tioned anywhere in the mapping scheme of
configurations and initialization, respectively. the designer’s system. Similarly, the SRAM

Internal to the PSD301 are the ES0-ES7 can be positioned on 2K word boundaries.
Figure 7.
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PSD3XX
Programmable
Array Decoder
(PAD)

(Cont.)

Other internal product term outputs from the
PAD are the CSIOPORT, CSADIN, CSA-
DOUT1, and CSADOUT2 lines. A single
product term generates the CSIOPORT
signal; this provides a base address for Ports
A and B. The registers relevant to these ports
are addressed as a base offset (see Table 1).
The CSADIN signal is used to control the
input buffer in the track mode. It can be
enabled to read data in a programmed
address space from Port A through the

PSD3XX. CSADOUT1-2 are used to control
the multiplexed address and write data
through the PSD3XX to the Port A pads. The
address range is programmed into the PAD
qualifying the address space, but CSADOUT1
is qualified by the ALE signal outside of the
PAD. This automatically lets the design
distinguish between address and write data.
To qualify valid write data, the PSD3XX
automatically includes the CSADOUT2
product term with the WR or R/W signal.

Table 1.
Port Base Address
Offset

Register Name

Offset From The CSIOPORT Base Address

Pin Register of Port A

Pin Register of Port B

Direction Register Port A

Direction Register Port B

Data Register Port A

Data Register Port B

Pin Register of Ports A and B
Direction Register of Ports A and B
Data Register of Ports A and B

2 (A only during Read)

- Word Wide
4B ——

The PAD structure enables additional chip-
selects to be routed to the Port B output pins.
The four chip-select outputs (CS0-CS3) are
supported by four product terms per output.
CS4-CS7 have two product terms per output.
The ability to use more than one product term
from a chip-select enables the mapping of
additional devices to be distributed through
the address space, rather than selecting
memory as a block. Sacrificing Port B
terminals for chip-selects could occur in
systems requiring a larger EPROM, RAM, or

I/0 space. Additional PSD3XX devices can
be designed into a system by using the chip-
select outputs from Port C or B of one master
PSD3XX . This is required for addressing a
space greater than 1M. Finally, the outputs of
the sum-of-product terms are inverted to be
consistent with active LOW chip-select inputs
for additional external RAM, EPROM, periph-
erals, or busses. Port C has the capability of
providing three additional external chip-
selects, each supporting one product term per
output.

Microcontroller/
Microprocessor
Control Inputs

The control inputs are also programmable:
WR or R/W and RD or E are used for read/
write control of the internal EPROM, RAM,
and /O capability. Other control inputs are a
programmable option for Bus High Enable or
Program Store Enable (BHE/PSEN) and
Address Latch Enable or Address Strobe
(ALE/AS). These pins are selected to suit the
bus protocol of the host processor or, where
not applicable, they can be ignored. The CSI/
A19 input is available either for a power-down
chip-select enable or as a higher-order
address input without the power-down
feature. The final control input is the RESET
input; this also is a programmable option. lts
active polarity can be chosen to be compat-
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ible with the host system. The function of the
RESET input is to clear and initialize the
PSD301 at start-up. All I/Os are set up as
inputs and all outputs are either in a non-
active or three-state condition.

Consequently, the PSD3XX is prevented from
actively driving outputs during start-up. This
feature was incorporated to prevent potential
bus conflicts. In Figure 2, the CSl and
RESET inputs are shown also as PAD inputs.
CSl is a hardwire option into the PAD that
powers down the internal circuitry and is
used in power-sensitive applications. Neither
signal is available as a programmable option.
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Figure 8.
PSD3XX Port A A1A2WR RD CSIOPORT
Structure by |
m DECODER
PORTA STRUCTURE
ANYONEOFi=0TO7
ADO- AD7 ALE RESET 240208
lnput and autput The port section comprises Port A (8 bits), convey eight bits of digital data to and from an
Poris Port B (8 bits), and Port C (3 bits). These external device. Figure 8 shows a single cell
support the many different I/O operations. of Port A; Figure 9 shows a single cell of
For port expansion, Ports A and B can be Port B.

configured as general I/O ports, each to
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Figure 9.
PSD3XX Port B
Structure

A1A2WR RD CSIOPORT

cs0-cs7 Wil
m .w I DEéODER

RESET 2402 09

Writing data to a port is similar to writing data
to a RAM location. If a port is programmed as
an output, data is loaded into the output
register as if it were a RAM location. Al-
though the ports are not bit addressable,
individual bits can be selected as either input
or output. Thus, PA0-5 can be set as data
outputs while PA6 and PA7 can be configured
as inputs. Any mix of I/Os is possible giving
the ports additional flexibility.

The direction of data flow through the port is

determined by the data direction register.
This register is dynamically programmable so
that the I/O direction through Ports A and B
can be altered during the microcontroller
program execution. The data direction
register initializes with logic zeros after an
active RESET and causes each port bit to be
set as an input. This state of initialization
guarantees that the ports are prevented from
driving the output lines at start-up. If the user
requires all the Port A or Port B bits to be
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Input and Output
Ports (Cont.)

inputs, the data direction register can be left
in this default state. To enable it as an
output, logic ones can be written into the data
direction location.

Due to the internal design, it is possible to
program Port A or Port B bit lines as inputs
and still write data to the port locations. This
is because both ports have on-chip latches
and can hold data. These registers are
hidden or buried; i.e., they exist in the port
and their condition can be read back at any
time. However, these outputs do not drive the
output pins because the port has been
enabled as an input.

To access the port as a memory mapped
location, the initial selection is made through
the PAD’s CSIOPORT. This provides a base
address from which the locations shown in
Table 1 give access to the various ports or
their options. The configuration support
software automatically ensures that there is
no conflict between an SRAM location and I/O
port in the case of memory mapped peripher-
als. It is also possible for the PSD3XX to
distinguish between 1/O and memory mapped
locations. The user can input memory and

I/0 control signals to the PAD through the
A16-A18 inputs and program an active
CSIOPORT output by decoding these signals.
This can be achieved with Intel- and Zilog-
type processors which have separate memory
and 1/O controls. Signal input through pins
A16-A18 is made possible through Port C.
This 3-bit port is responsible for either PAD
chip-select outputs or address/logic inputs.
CSIOPORT points to a base address at which
Ports A and B reside. Table 1 provides the
offset from the base address and the associ-
ated port function. Figure 2 shows that Port A
is driven by a multiplexed address/data bus of
ADO0-AD?7 and the selection of address/data
is made from the configuration memory and
internal control functions.

The other options available to the user are
selecting 1) the shared resource or track
mode where ADO-AD?7 is routed directly
through to the Port A output, or 2) the latched
address A0O—A7. In track mode, ADO-AD7
inputs to the PSD3XX are used to access
local or private memory and peripherals and
the outputs ADO—-AD7 through Port A are
used to access a public resource.

PSD3XX General

System Configu-
ration

The PSD3XX family devices consists of two
byte-wide configurable I/O ports (Ports A
and B), 256K to 1M bits of EPROM, 16K
bits of RAM, and the PAD. Additional 1/O
capability to and from the PAD is through a
3-bit I/O (Port C). There are also on-chip
latches to support processors and
controllers that multiplex address and

data on the same bus. The EPROM memory
section of the device is programmable just
like a standard EPROM device. However,
unlike the single-chip EPROM, the PSD3XX
must also be configured to function into one
of its many possible modes of operation. This
is done by programming a non-volatile
EPROM memory location with 45 configura-
tion bits. These bits select the mode of
operation and are programmed into the
EPROM along with the hexadecimal micro-
processor/microcontroller assembly language
object code. When using MAPLE software,

the assignment of logic conditions to the
configuration bits locations is transparent to
the user; the resultant word is merged with
the EPROM code and the data map for the

‘PAD.

Table 2 shows the the configuration locations
and their functional assignment. For ex-
ample, one of the configuration bits enables
the device architecture to be compatible for
either byte- or word-wide data buses. This is
the configuration data or CDATA bit. The 256
Kbits of EPROM can be configured as a 32K
byte-wide bus for applications with an 8031
microcontroller or as a 16K word-wide bus for
applications with an M68000 microprocessor.
These configuration bits are discussed in
detail as each feature is covered in this
application note.
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Table 2.
Non-volatile
Configuration
Bits

Configuration
Bits Number of Bits | Function
CDATA 1 CDATA . 0 = eight bits, 1 = sixteen bits
CADDRAT 1 ADDRESS/DATA Multiplexed. 0 = Non-multiplexed,
1 = Multiplexed
CRRWR 1 CRRWR. 0=RDandWR, 1 =R/Wand E
CA19/CSI 1 A19 or CSI. 0 = Enable power-down, 1 = Enable A19
CALE 1 ALE Polarity. 0 = Active HIGH,1 = Active LOW
CRESET 1 CRESET. 0 = Active LOW RESET, 1 = Active HIGH RESET
COMB/SEP 1 Combined or Separate Address Space for SRAM and
EPROM. 0 = Combined, 1 = Separate
CPAF2 1 Port A Track Mode or Port Mode. 0 = Port or Address,
1 = ADO-AD7 Track Mode
CPAF1 8 Port A I/O or AO-A7. 0 = Port A pin is I/O,
1 =Port A pin is Address
CPBF 8 Port B I/O or CS. 0 = Port B pins are CSi (i = 0-7),
1 = Port B pins are I/0
CPCF 3 Port C A16-A18 or CS8-CS10. 0 = Port C pins are
Address, 1 = Port C pins are Chip-select
CPACOD 8 Port A CMOS or Open Drain. 0 = CMOS drivers,
1 = Open Drain
CPBCOD 8 Port B CMOS or Open Drain. 0 = CMOS Drivers,
1 = Open Drain
CADDHLT 1 A16-A18 Transparent or Latched. 1 = Address latched,
0 = Address transparent
CSECURITY 1 CSECURITY On/Off. 0 =Off, 1 =0n

In addition to bus width, the polarity and mode
of the bus control signals are programmable.
There are two types of read/write control: one
is consistent with either a Motorola and Texas
Instruments control bus standard; the other is
consistent with the Intel/National Semicon-
ductor/Zilog control bus standard. The
configure read and write bit (CRRWR),
distinguishes between one of two conven-
tions: either an Intel (8031) or Motorola
(M68HC11) convention can be selected by
programming this single bit in the configura-
tion memory. The Intel device requires the
PSD3XX to be programmed with an active
LOW RD and WR controls (CRRWR = 0).

For applications with the Motorola micropro-
cessor, select the R/W and E option (CRRWR
=1). In addition to a choice of two READ/
WRITE controls, the user can select either a
multiplexed Address/Data Bus or separate
address and data lines.

Figure 3 shows the configuration that is best
suited for the 8031 microcontroller; Figure 4
shows the configuration for an 80196 micro-
controller with a 16-bit multiplexed addressed/
data bus. For the non-muitipiexed modes:
c== =
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Figure 5 applies to M6809 microprocessors,
while Figure 6 shows the mode applicable to
the M68000. Selection of multiplexed or non-
multiplexed buses is a programmable option
that can be invoked through the configure
address/data multiplex (CADDRAT) bit. With
the 8031 controller, address outputs AO-A7
are multiplexed with the data DO-D7 input/
output lines to create a composite ADO-AD7
bus.

The PSD3XX’s input latches can be pro-
grammed to catch a valid address when the
microcontroller's ALE signal transitions from
active HIGH to inactive LOW. The polarity of
the ALE signal is also a programmable
feature in the CALE field of the configuration
table. Address latching can be programmed
to occur on either an active HIGH or an active
LOW ALE signal. With Intel devices, the ad-
dress is valid when ALE is HIGH. Once
latched, data or code can be read from, or
written to, the PSD3XX. The CALE active
HIGH or LOW ALE configuration bit only
applies to addresses AO-A15. A separate
configuration bit, (CADDHLT), exists for the
controi of the higher-order address inputs

=
=555
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PSD3XX General (A16-A19). If necessary, these addresses and data memory is the PSEN output. The
System ca”ﬁg”_ can also be latched by the host system. COMB/SEP configuration bit should be
ration (Cont.) The highest address input is A19 but this programmed HIGH if data and memory are
g signal can be omitted in favor of a power- separate and LOW to configure a combined
down chip-select input (CSI). A19/CSlis memory space in the PSD3XX. Th|§ isa
selected by the CA19/CSI configuration bit. useful feature for systems that require pro-
When the CSI input is selected and the pinis ~ 9ram memory and data memory to be in
driven HIGH, the device can be powered- separate blocks.
down consuming only standby power. When For systems that use separate data and
configured with other CMOS devices, the address buses, the address latches can be
standby power is in the 80-250 pA range. set into a transparent mode by clearing the
Many CMOS microcontrollers do not need a CADDRDAT bit location. Thus, the PSD3XX
large memory address space; thus, address is suitable for multiplexed or non-multiplexed
inputs A16—-A19 would be unnecessary. The bus structures employing 8- or 16-bit bus
CA19/CSI input can be programmed with a widths.
logic LOW to enable a power-down option for  thg RESET input to the PSD3XX enables the
power sensitive applications. device to be initialized at start-up. RESET
The address/data multiplexed scheme also can be either active HIGH or active LOW
supports the 16-bit processors. In this case, depending on the processor type. The
ADO-AD15 convey a 16-bit address qualified CRESET configuration bit selects the polarity
by ALE (or AS for the Motorola convention) of the RESET input: LOW for active LOW and
and 16-bits of data I/0. This feature is shown  HIGH for active HIGH RESET. Normally,
in Figure 4. A microcontroller that would use memory systems do not require a RESET
this scheme is the 80C196. The M68HC11, input; however, the PSD3XX contains data
like the 8031, uses the 8-bit multiplexed direction registers for the ports that must be
scheme but with the Motorola convention for initialized at start-up. Note that all port /O
bus control. buffers are automatically programmed as
Another control pin used for 80C31 applica- inputs during start-up.
tions used to distinguish between program
PSD3XX A key feature of the PSD3XX is the concept of  tion of Port A contains eight bits; program-

1 7 port reconstruction. When using microcon- ming a logic LOW assigns the selected bit
l:anflyuratmn trollers with additional off-chip memory, port with I/O capability as if it were a conventional
for Port 1/0 address lines are sacrificed for address, port. If programmed HIGH, the internally
Reconstruction data, and memory control lines. With a latched address inputs AO—A7 are routed to

multiplexed address/data scheme, two 8-bit
controller ports could be lost to address and
data. Furthermore, in some control applica-
tions, many port I/O bits are required to send
actuating signals to solenoids, instrument
displays, etc., and receive data through
sensors and switch panels. In many control
environments, a large amount of 1/O capability
is required; also, additional external memory
is needed for microcontroller instructions to
perform data manipulation. Without the
PSD3XX, the supplement of extra ports as
discrete latches addressed through logic
decoders can add a number of chips to the
final design. By using the PSD3XX, additional
EPROM, RAM, and ports are all provided on
one chip. Port reconstruction lets the de-
signer reclaim the two ports sacrificed for the
microcontroller’'s address and data.

Port configuration is achieved through the
configuration register bits. CPAF1 configura-

= =
=
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Port A lines PAO-PA7. This feature enables
other on-card peripherals to use AO—-A7 as
latched addresses. Without this feature,
external peripherals to the PSD3XX would
require an external octal latch to catch the
multiplexed address when it becomes valid at

“the microcontroller's output. Configuration of

Port A as general I/O or address/data is on a
bit-wise basis; thus, the choice of port or
address/data assignment can be mixed. For
example, configuration code 11100000B
programmed into location CPAF1 passes
addresses AO-A2 to outputs PA0O-PA2 and
enables PA3—-PA7 as conventional port lines.

Configuration bit CPAF2 is a 1-bit location.
When programmed LOW, it selects the port/
address option, as described above. If
CPAF2 is programmed HIGH, port bits
PAO-PA7 are set into track mode. Activity on
the PAO—PA7 outputs follow logic transitions
on inputs ADO-AD7. The multiplexed ad-
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PSD3XX
Configuration
for Port
Reconstruction
(Cont.)

dress/ data input is tracked through
PAO-PA?7. Track mode enables the host
microcontroller to access a shared memory
and peripheral resource through the PSD3XX
while maintaining the ability to access its own
(private) memory/peripheral resource directly
from the microcontroller's address/data
outputs. In this mode, the address/data
ADO0-AD?7 passes through the PSD3XX logi-
cally unaltered. In summary, PAO-PA7 can
be programmed as port I/O or latched ad-
dress outputs AO—A7 (each bit being pro-
grammed on an individual basis), or as
ADO-AD?7 outputs (track mode).

Port B bits PBO—PB7 can be programmed
either as regular port I/Os, or as chip-select
outputs CS0-CS7 encoded from the PAD
outputs. Figure 7 shows the PAD structure as
a conventional PLD. Eight bits are pro-
grammed into CPBF. Logic Low indicates that
a port pin is a chip-select output derived from
the PAD. Programming a logic HiGH sets the
appropriate pin as an I/O function. The bit
pattern 11111000B programmed into the
CPBF location sets up PB0—PB4 as I/0 ports
and PB5-PB7 as chip-selects. The typical
applications, where Port B is programmed as
bi-directional, would be with microcontroller
chips that need additional port bits. This
would be in applications where port recon-
struction is needed to drive many indicators,
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solenoids, read switches, sensors, etc. In
large microprocessor-based systems, the
chip-select option would probably be chosen;
in this case, the PAD outputs select other
PSD devices, DRAM memory chips, and
peripherals such as timers, UARTS, etc.

The three bits comprising Port C can be
programmed by the CPCF configuration bits.
This group of three bits define whether Port C
is used for inputs (typically A16—-A18) or
whether the pins are used as chip-select
outputs from the PAD. Although labeled as
A16-A18, the nomenclature of these pins
does not constrain the designer to using
these inputs as dedicated higher-order
address inputs. In fact, they can be general-
purpose inputs to the PAD for processors that
do not have an address capability above 64K
locations. When the PSD3XX is used with the
Z80B microprocessor, the Port C inputs have
been programmed as MREQ, IORQ, and M1.
In the case of an interface to the M6809B, two
inputs of Port C have been converted to chip-
select outputs for other memory devices and
one output has been used to feedback a
READY input to the M6809B. Port C can be
used as a general I/O from the PAD in the
form of address, control, and chip-select bits.
A logic LOW programs a port bit as an input;
a HIGH programs it as an output.
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Applications
Chapter 2
8-Bit Microcon- Figure 10 illustrates the minimum configura- code or data. This family of controllers has
tion of one controller and one PSD3XX. The separate memory locations for code and data.
troller to PSD3XX application illustrates port reconstruction To maintain full compatibility, the PSD3XX is
Interface through the device’s Port A and Port B I/0, also capable of being programmed to respond
reconstituting port 2 and port 0 of the micro- to the PSEN signal. When A16-A18 are
controller. Table 3 gives the configuration programmed as inputs but not driven, they
information that would be programmed in the should be tied active HIGH or LOW. Unused
configuration section of the PSD. Table 3 inputs to the PSD3XX must not be permitted
shows that both port I/Os have been pro- to float. Tying can be avoided on unused
grammed with CMOS load and drive charac- A16-A18 lines if these are programmed as
teristics. A feature of the 8051/8031 family is  ‘dummy’ CS8-CS10 outputs. A19/CSI cannot
the PSEN signal, which determines whether be programmed as an output; thus, it must be
the memory selection is active for executable tied if not used.
Table 3. Configuration Bits Function
Small Controller | cpata 0 8-bit data bus
System with One | capDRDAT 1 Multiplexed address/data
80C31 and One CRRWR 0 Set RD and WR mode
PSD3XX CA19/CSI 0 Set CSl input power-down mode
CALE 0 Active HIGH ALE
CRESET 1 Active HIGH RESET
COMB/SEP 1 Code and data memory separate
CPAF2 0 Input/Output Port A
CPAF1 00H Input/Output Port A (0-7)
CPBF FFH Input/Output Port B
CPCF 000B Port C programmed for inputs
CPACOD 00H Configure CMOS outputs Port A
CPBCOD 00H Configure CMOS outputs Port B
CADDHLT 0 Transparent inputs A16—-A19
CSECURITY 0 No security
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Two PSD3XX Figure 11 illustrates an extension to the The configuration Table 4 indicates that Port
Byfe-Wide previous design in that two PSD3XX devices C has been configured as outputs. Provided
have been used, doubling the memory and one PSD3XX is powered up for the whole
Interfaces t0 the ot resources of the system solution. Inthis  address range, its PAD can decode an
Intel 80631 application, the power-down capability has address range to select and deselect the
been used so that one PSD3XX can be active  second PSD3XX device through the CS10
while the other device is in power-down output. In Figure 11, the PAD output A18/
mode. The mean power consumption is CS10 on PSD3XX U2 can be used to power-
reduced, so this configuration can be consid- down the second PSD3XX through the A19/
ered for power-sensitive applications. CSlinput.
Table 4. Configuration Bits Function
80C31 Interface | cpaTa 0 8-bit data bus
to Two PSD3XX CADDRDAT 1 Multiplexed address/data
Devices with CRRWR 0 Set RD and WR mode
Power Economy CA19/CSI 0 Set CSI input power-down mode
Feature CALE 0 Active HIGH ALE
CRESET 1 Active HIGH RESET
COMB/SEP 1 Code and data memory separate
CPAF2 0 Input/Output Port A
CPAF1 00H Input/Output Port A (0-7)
CPBF FFH Input/Output Port B
CPCF 111B Outputs CS8-CS10
CPACOD 00H Configure CMOS outputs Port A
CPBCOD 00H Configure CMOS outputs Port B
CADDHLT X “Don't care” for latched A16-A19
CSECURITY 0 No security

It is not recommended that the two PSD3XX
devices select each other because the PAD
section of a PSD device is powered down
with the rest of the device. At least one PAD

ol
iy
iy
|
N

decoder must be kept active to select and
deselect others. Port C outputs CS16-CS18
can power-down as many as three other
PSD3XX devices.
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PSD3XX M68HC11 Figure 12 illustrates the configuration of an

Byte-Wide
Interface

68HC11 microcontroller which also uses the
8-bits wide multiplexed address/data bus.
The application is similar to that given in
Figures 6 and 7 except that the R/W and E
control lines have been invoked to establish
compatibility with the Motorola device. The
address strobe output from the M68HC11 is
HIGH so the AS(ALE) input is set HIGH. The
SRAM and EPROM section are programmed
as combined and both Ports A and B are
enabled as 1/Os with CMOS drives. Port C is
programmed with chip-select outputs
CS8-CS10. Other PSD3XX devices can be
mapped into the addressing scheme or the
lines can be programmed to transition as
strobes in defined mapping areas. The latch
enable bit for the higher-order address lines
A16—-A19 is not used establishing a don’t care
condition. The CADDHLT condition must be
selected if any one of A16—-A19 lines is
selected as input to the PSD.

In this design, the security bit is programmed.
This bit prevents the reading of the PAD
configuration by an unauthorized user.
Furthermore, if the security bit has been
programmed, standard programming ma-
chines can not read the internal code of a
PSD3XX . However, data can always be read
from the EPROM, RAM, and ports. This
provides normal use of the device. If the
address map in the PAD cannot be inter-
preted, the actual location of data within the
address and I/O space is difficult to deter-
mine. Besides programming the CSECU-
RITY bit, added security can be applied by
scrambling the sequence of address and data
inputs. A short PASCAL or ‘C’ program can
be written to reorganize the original Intel MCS
code to be aligned with the scrambled pins.
Table 5 indicates the configuration for the
M68HC11/PSD3XX interface.

Table 5.
MG68HC11 to
PSD3XX Interface

Configuration Bits Function

CDATA 0 8-bit data bus
CADDRDAT 1 Multiplexed address/data
CRRWR 1 Set R/W and E mode
CA19/CSI 0 Enable CSI input

CALE 0 Active HIGH AS (ALE)
CRESET 0 Active LOW RESET
COMB/SEP 0 Combined memory mode
CPAF2 0 Input/Output Port A
CPAF1 00H Input/Output Port A
CPBF FFH Input/Output Port B
CPCF 111B Output CS8-CS10
CPACOD 00H CMOS drivers

CPBCOD 00H CMOS drivers
CADDHLT X “Don’t care” A16—-A19 not used
CSECURITY 1 Security on
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8-BIT Non-Multi-
plexed PSD3XX

Interface to
M68008

Figure 13 illustrates an application in which
the address and data are not multiplexed.
The M68008 has an 8-bit data bus and 20-bit
address bus. The PSD3XX can be pro-
grammed to support the microprocessor by
providing data I/O through Port A. The
address lines from the microprocessor go to
inputs A0O—A19. Port B outputs are used for
external chip-selects to other MAP devices or
other memory resources. The configuration
has been set for compatibility with Motorola
control signals. There are six chip-select
outputs (CS0-CS5) and an address decode
for DTACK and BERR. The PAD decodes an
address range which is fed back to the
microprocessor through these inputs. Using
the open-drain configuration has been imple-
mented in Port B bits 6 and 7. The two pull-
up resistors enable external memory and
peripherals to access the DTACK and BERR
inputs as a wired-OR function.

If other PSD3XX devices are mapped into the
M68008 system, no additional glue logic is

needed to avoid possible bus contention on
these lines. In this application, ALE(AS) can
be used as a general-purpose logic input to
the PAD because the function of ALE be-
comes redundant in a non-multiplexed
address/data bus. Also shown in Figure 13 is
a method of inverting the active LOW DS
(Data Strobe) M68008 output. The A19 input
is enabled to the PSD internal PAD and
inverted at the output of CS10 to drive the
PSD3XX E input. The E input must be active
HIGH but DS is active LOW and qualifies a
valid data transfer. Thus, the PAD must
perform a signal inversion. The E signal
output from the M68008 is used to interface to
Motorola 8-bit peripherals. However, with
Motorola microcontroller families such as the
M68HC11, the E signal output can drive the E
input to the PSD3XX. Table 6 gives the
configuration information associated with the
design given in Figure 13.

Table 6.
M68008 to

PSD3XX Interface

Configuration Bits Function

CDATA 0 8-bit data bus

CADDRDAT 0 Non-multiplexed address/data
CRRWR 1 Set R/W and E mode

CA19/CSI 1 Enable A19 input'

CALE X “Don’t care” non-multiplexed mode
CRESET 0 Active LOW RESET

COMB/SEP 0 Combined memory mode

CPAF2 X “Don’t care” Port A used for data
CPAF1 XXH “Don't care” Port A used for data
CPBF 00H Port B used for chip-selects

CPCF 001B Configure A16 and A17 In, CS10 Out?
CPACOD 00H CMOS drivers

CPBCOD 3FH CMOS drivers, PB6, PB7 open drain
CADDHLT 0 Address latch transparent A16—A19
CSECURITY 1 Security on

N -

A17 are programmed as PSD inputs.

. The DS output from the M68008 drives the A19 input to the PSD3XX.
. The internal PAD of the PSD3XX inverts the DS input to drive its own E input from the CST0 PAD output. A16 and
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16-Bit Non- An extension to the design is shown in the signal inversion shown in Figure 13.
Multiplexed Figure 14, with the configuration The M68000 has two data strobe signals
information shown in Table 7. The M68000 (LDS and UDS), to qualify the lower and
Address/Data interface to the PSD3XX has a 16-bit data upper bytes of a 16-bit word. The LDS
PSD3XX Interface bus. Both Ports A and B are used to and UDS lines drive the A18 and A19
to M68000 convey data. The generation of an E input inputs and are gated to provide the correct
to the PSD3XX has been extended from logic condition into the M68000.

Table 7. Configuration Bits Function
M68000 Micro- CDATA 1 16-bit data bus
processor to one | cADDRDAT 0 Non-multiplexed address/data
PSD3XX Interface | crrwR 1 Set R/W and E control inputs

CA19/CSI 1 Enable A19 input

CALE X ALE polarity set at “don’t care”

CRESET 0 Active LOW RESET

COMB/SEP 0 Combined memory mode

CPAF2 X “Don’t care” Port A

CPAF1 XX “Don’t care” Port A

CPBF X “Don’t care” Port B

CPCF 110B Enable A16 and A17 Out, A18 In’

CPACOD 00H Configure CMOS buffers Port A

CPBCOD 00H Configure CMOS buffers Port B

CADDHLT 0 Transparent A16—-A19

CSECURITY 0 Security off

. Outputs UDS and LDS drive the A18 and A19 inputs of the PAD and are gated internally to give a valid E input
signal to the M68000 from the CS9 output. DTACK comes from the CS8 output.

the PAD. CS9 and CS8 are used as output

signals to the M68000’s DTACK and BERR

inputs.

This application takes advantage of the AS
input which is redundant as a latch control
input in a non-multiplexed system; however, it
can be used as general-purpose logic input to
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M68000/
2X PSD3XX
Applications

With the circuit design given in Figure 15, two
PSD3XX devices are used in a byte-wide
mode. One PSD stores the upper data byte
and one the lower data byte of a 16-bit word.
By using the devices in this way, two 6-bit
wide ports can be created in Port B of each
device. PB6 and PB7 are programmed as
open-drain outputs and wired-OR giving

composite DTACK and BERR feedback
signals to the M68000. The generation of the
E signal for both PSD devices is achieved in
the same way it was in the M68008. The LDS
and UDS inputs (to U2 and U3 respectively)
are inverted by the PAD and drive the rele-
vant E inputs. Table 8 gives the configuration
information relevant to both PSD devices.

Table 8.

M68000 Micro-
processor to Two
PSD3XX Devices
in Parallel

Configuration Bits Function

CDATA 0 8-bit data bus

CADDRDAT 0 Non-multiplexed address/data
CRRWR 1 Set R/W and E control inputs
CA19/CSI 1 Enable A19 input

CALE X “Don’t care” not used

CRESET 0 Active LOW RESET
COMB/SEP 0 Combined memory mode
CPAF2 X “Don’t care” Port A used for data
CPAF1 XXH “Don’t care” Port A used for data
CPBF FFH Port B used for I/O

CPCF 111B Configure CS8-CS10?
CPACOD 00H CMOS drivers

CPBCOD 00H CMOS drivers

CADDHLT 0 Transparent A19

CSECURITY 0 No security

-

~

CS9. Additional byte-wide peripherals can be configured to the system and selected by these signals.

. A19 input to the PSD3XX's is used to receive UDS and LDS from the M68000 microprocessor. These signals are
inverted by the PAD of each PSD3XX and fed back to the E input of each divice.

CS10 of each PSD3XX drives the inverted UDS and LDS back to E input. Port C is programmed to output CS8 and
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16- Bit Address/ Figure 16 and Table 9 give the configuration chip-select, respectively). The signals have
Data PSD3XX of the PSD3XX in an Intel 80186 system. This  been included in the system to help minimize
device has a 16-bit multiplexed address/data the requirement for additional glue logic. Both
Interface to Intel bus. Ports A and B are used for data 1/0 can be used in the PAD decoder to position
80186 functions, so this design can take advantage sections of EPROM and RAM. The UCS is
of the port expansion capability. To distin- designed to decode addresses FFFFFH to a
guish between memory and I/O functions, itis  programmable limit. The 80186 begins
necessary to decode the S2 output from the executing from memory location FFFFOH
80186. This output line goes directly to the after a system reset; thus, this signal should
PAD through Port C bit zero. When LOW, be used to select EPROM that contain a
this signal qualifies a memory access; when system initialization sequence. The LCS has
HIGH, it indicates that an 1/O operation is in been designed to program from 00000H up to
progress. Programming the PAD can use this  a programmable limit. In this example, the
input to differentiate between /O and memory ~ RESET line from the 80186 is active HIGH
access. and drives the RESET input of the PSD301
Two additional signals from the 80186 are which is programmed to respond to a HIGH
UCS and LCS (upper chip-select and lower level.
Table 9. Configuration Bits Function
Intel 80186 to CDATA 1 16-bit data bus
PSD3XX Configu- | capprDAT 1 Multiplexed address/data
ration for CMOS CRRWR 1 Set RD and WR mode
Ports CA19/CSI 1 CSlinput to PAD
CALE X Active HIGH ALE
CRESET 0 Active LOW RESET
COMB/SEP 0 Combined memory mode
CPAF2 X I/O Port A
CPAF1 XXH I/O Port A
CPBF FFH I/0 Port B
CPCF 000B Input A16—-A18
CPACOD 00H CMOS drivers
CPBCOD 00H CMOS drivers
CADDHLT 0 Latched A16-A19
CSECURITY 0 No security
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16-Bit Address/ n Figure 17, the PSD3XX is connected to an displays. High-efficiency LEDs can be

Data PSOSXX o 1550128 mescontoler oy moro - umpates g e e e oo o,
Intel 80196 illuminate indicators (such as LEDs). Here, 10 indicates that Port B has open drain
Interface the PSD3XX 'is used to drive LED indicator drivers to sink LED illumination current.
Table 10. Configuration Bits Function
Intel 80196 to CDATA 1 16-bit data bus
PSD3XX Configu- | cApDRDAT 1 Multiplexed address/data
ration for LED CRRWR 0 Set RD and WR mode
Drivers CA19/CSI X “Don't care” A19/CSI

CALE 0 Active HIGH ALE

CRESET 0 Active LOW RESET

COMB/SEP 0 Combined memory mode

CPAF2 0 I/0O Port A

CPAF1 00H 1/0 Port A

CPBF FFH 1/0 Port B

CPCF 000B Output A16-A18

CPACOD 00H CMOS drivers

CPBCOD FFH Open drain drivers

CADDHLT X “Don’t care” (not used)

CSECURITY 0 No security
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Interfacing the  Figures 18 and 19 illustrate the PSD3XX used  the PAD can be programmed to distinguish
PSD3XX to 8-Bit with 8-bit microprocessors, such as the Z80B between memory and 1/0 operatior)s, the
. and M6809B. Tables 11 and 12 reflect the Z80B system has access to an 8-bit data port
MIGMPMGGSSOIS configuration of each design, respectively. Port B. With the M6809B system, CS8 is
280 and M6809 The mode of operation is 8-bit data bus with a  used to respond to thaTl\gRDgci;nSp;J(t) gfr;he
i H non-multiplex r nput. In the microprocessor an n
Ap P lications cgﬁ olfJ tth;;ezaeng,ichg/:d;tg :ngzts are tied avaiIaFt))Ie fir ec;t:rnal chip-aselect.
to M1, MREQ, and IORQ respectively. Since

Table 11. Configuration Bits Function
Z80B to PSD3XX | cpata 0 8-bit data bus
Interface CADDRDAT 0 Non-multiplexed address/data

CRRWR 0 Set RD and WR mode

CA19/CSI 0 CSlinput

CALE X “Don’t care” (not used)

CRESET 0 Active LOW RESET

COMB/SEP 0 Combined memory mode

CPAF2 X “Don’t care” Port A used for data

CPAF1 XXH “Don’t care” Port A used for data

CPBF FFH 1/O Port B

CPCF 000B Configure A16—A18 as inputs

CPACOD 00H CMOS drivers

CPBCOD 00H CMOS drivers

CADDHLT 0 A16—-A18 transparent!

CSECURITY 0 No security

1. A16-A18 inputs are used as M1, MREQ, and TORQ inputs to the PAD from the Z80B output. Use the ALIAS

command in the support software.
Table 12. Configuration Bits Function
M6809 to PSD3XX [ cpata 0 8-bit data bus
Interface CADDRDAT 0 Non-multiplexed address/data

CRRWR 1 Set R/W and E mode

CA19/CSI 0 Enable CSl input

CALE X “Don’t care” non-multiplexed mode

CRESET 0 Active LOW RESET

COMB/SEP 0 Combined memory mode

CPAF2 X “Don’t care” Port A used for data

CPAF1 XXH “Don’t care” Port A used for data

CPBF FFH Port B used for I/O

CPCF 111B CS8-CS10 outputs

CPACOD 00H CMOS drivers

CPBCOD 00H CMOS drivers

CADDHLT 0 “Don’t care”

CSECURITY 0 No security

1 143
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PSD3XX Figure 20 provides a schematic of the the case for the M68000 microprocessor). To
Intortacetothe 75290 [11ac 2 5256, e doaie . emnat & ossn o o, 51 o O
Intel 80286 multiplexed mode. Ports A and B are con- programmed as an address decoder. Table
verted automatically for use as a bi-directional 13 provides configuration information relevant
data path into the PSD3XX. (This was also to this system design.

Table 13. Configuration Bits Function
Intel 80286 to CDATA 1 16-bit data bus
PSD3XX Interface | capproaT 0 Non-multiplexed address/data

CRRWR 0 Set RD and WR control inputs

CA19/CSI 1 Enable A19 input

CALE X “Don’t care” non-multiplexed mode

CRESET 1 Active HIGH RESET

COMB/SEP 0 Combined memory mode

CPAF2 X “Don’t care” Port A used for data

CPAF1 XXH “Don’t care” Port A used for data

CPBF XXH “Don’t care” Port B used for data

CPCF 011B A16 input; CS9 and CS10 outputs

CPACOD 00H CMOS drivers

CPBCOD 00H CMOS drivers

CADDHLT 0 Transparent A16—A19 input

CSECURITY 0 No security

g
Iy
Iy
)

I
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External
Peripherals to the
PSD3XX/M68HC11
Configuration

The configuration in Figure 21 illustrates how
the user can feed address outputs from the
internal latch to Port A. Addresses A0-A7,
derived from a multiplexed address/data bus,
can go directly to an additional peripheral
without the need for an additional octal latch
such as the 74HC373 or 74HC573. Port A
can be used for address outputs AO-A7 while
PB0-PB7 can be used as chip-selects. Lines
A0-A4 of the PSD3XX drive the RS1-RS5
register select inputs of the M68230. For the
M68HC11, the eight bits of address and data
come from its PC port PCO-PC7 (AD0-AD7)
and are latched by the AS input. Configured
in this mode, the PSD3XX can address and
map additional peripheral chips. Port A of the
PSD3XX conveys the internally latched

address outputs A0—A7 to the output and can
be used to address registers in the peripheral
chips while Port B outputs can place individ-
ual peripherals at peripheral or memory-
mapped boundaries. Thus, a number of
additional chips can be selected through Port
B. This effectively can increase the port
density of the system design. The general /O
capability can then be extended to extra
ports, timers, UARTSs, serial communications
channels, keyboard interface devices, CRT
controllers, etc. without the need for additional
glue logic. Table 14 highlights the configura-
tion information programmed into the PSD3XX
when configuring the M68HC11 to a M68230
peripheral.

Table 14.
M68HC11/PSD3XX
to External
Peripheral
M68230

Interface

Configuration Bits Function

CDATA 0 8-bit data bus
CADDRDAT 1 Multiplexed address/data
CRRWR 1 Set R/W and E mode
CA19/CSI 0 Set power-down mode
CALE 0 Active HIGH AS
CRESET 0 Active LOW RESET
COMB/SEP 0 Combined memory mode
CPAF2 0 Port A = address A0-A7
CPAF1 FFH Port A set for address
CPBF 00H Port B set for chip-select
CPCF 111B Port C set for chip-select
CPACOD 00H CMOS buffers

CPBCOD 00H CMOS buffers
CADDHLT X “Don’t care”
CSECURITY 0 No security
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Additional Figure 22 illustrates how additional SRAMs external SRAM from the microcontroller and
can be configured into a system. This do not need to go through the PSD3XX
External SRAM PSD3XX configuration is not limited to exter- These lines can drive the RAM chip directly.
nal peripheral expansion; it can also be used Thus the M68HC11 system, which is highly
to add additional memory without the need for ~ memory-intensive and requires more RAM
external glue logic. With an 8-bit address/ than the microcontroller and PSD3XX can
data multiplexed scheme, the higher-order supply, can take advantage of the configura-
addresses (A8—A15) are non-multiplexed. tion shown in Figure 23 which is detailed in
These address lines are fed directly to the Table 15.
Table 15. Configuration Bits Function
MG68HC11/PSD3XX |~ coaTa 1 8-bit data bus
ca"f’g”red to CADDRDAT 0 Multiplexed address/data
Addfe_ss CRRWR 1 Set R/W and E mode
Additional SRAM | cp1o/csi 1 Set power-down mode
CALE 0 Active HIGH AS
CRESET 0 Active LOW RESET
COMB/SEP 0 Combined memory mode
CPAF2 0 Port A = address A0O-A7
CPAF1 FFH Port A set for address
CPBF 00H Port B set for chip-select
CPCF 111B Port C set for chip-select
CPACOD 00H CMOS buffers
CPBCOD 00H CMOS buffers
CADDHLT X Latched A16-A19 “don’t care”
CSECURITY 0 No security
FEE ==
S5L55
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Additional Figure 23 illustrates, and Table 16 detalils, a data. Since it is a multiplexed 8-bit machine,
Extornal SRAM T morosontoller has many  intensive applcatons, a adcitionsl w 6K x
(c‘mt-) ports and some SRAM but requires off-chip 8 SRAM chips can be included and selected
EPROM to store programmed instructions. through Port B. If additional SRAM chips are
This device is similar to the 8051/31 family not needed, Ports A and B can recreate Ports
which uses the active LOW PSEN signal to 0 and 2 which are lost in addressing external
differentiate between executable code and memory.
Table 16. Configuration Bits Function
SC80C451/ CDATA 1 8-bit data bus
PSD3XX CADDRDAT 0 Multiplexed address/data
Configured to CRRWR 0 Set RD and WR mode
Address CA19/CSI 0 Set power-down mode
Additional SRAM | caLe 0 Active HIGH ALE
CRESET 0 Active LOW RESET
COMB/SEP 1 Separate data/program memory
CPAF2 0 Port A = address A0-A7
CPAF1 FFH Port A set for address
CPBF 00H Port B set for chip-select
CPCF 111B Port C set for chip-select
CPACOD 00H CMOS buffers
CPBCOD 00H CMOS buffers
CADDHLT 0 “Don’t care” (not used)
CSECURITY 0 No security
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PSD3XX Used in Figure 24 illustrates a design that utilizes the a three-state condition during host-to-SRAM
Track Mode track mode of operation that has been activity. In the design given in Figure 24, Port
discussed but not illustrated in an application. B outputs PBO, PB1, and PB2 are used to
Here, Port A passes or tracks through the control the SRAM inputs CE, OE, and WR re-
multiplexed address and data of the 80196. spectively. Also, A8, A9, and A10 are fed
Address and data outputs ADO—AD7 from the through the PAD as identity functions to the
80196 appear on the PSD3XX Port A pins. In open drain drivers of PB3, PB4, and PB5
this mode, the SRAM, shown in Figure 24 as respectively. There is no track-through
U4, can be accessed either by the 80196 feature for these address lines; however, if
(used in byte mode) or by a second processor  they are fed through the PAD, they can drive
in the host system. The SRAM in the design the external memory resource as if they were
can be used as a common resource. An tracked through.
ﬁzzgﬁ:e :’qOIrJT:d :)et: system in Wht'Ch Tet'r:OSt The M80196 can operate in either byte- or
€ memory 1o pass parameters to the word-wide mode controlled by its BUSWIDTH
local 80196. Table 17 gives the configuration inout. In thi lication. the PB6 outout
data for an 80196/PSD301 interface to SRAM /oo 1 s BPRTeanon, e FEb oupu
ing Track Mod drives the BUSWIDTH line to switch between
using Track Moae. the byte-wide bus of the external SRAM and
A Direct Memory Access can transfer data to the word-wide interface of the PSD3XX. All
the common memory via a BUSRQ/BUSGR Port B outputs, with the exception of PB6, are
handshake. Note that the PAD in the configured as open-drain. Provided the host
PSD3XX controls the three-state condition of system also has open drain/ collector drivers,
the octal latch U3 74HCT373 enabling the both systems can access the SRAM without
host system to control SRAM addresses bus conflict. The only additional circuitry re-
AQ0-A7. Port A of the PSD3XX is also put into quired would be the pull-up resistors.
Table 17. Configuration Bits Function
Intel 80196 to CDATA 1 16-bit data bus
PSD3XX Usedto | capDRDAT 1 Multiplexed address/data
Access External | crrwR 0 Set RD and WR mode
SRAM in Track CA19/CSI 0 Set power-down mode
Mode CALE 0 Active HIGH ALE
CRESET 0 Active LOW RESET
COMB/SEP 0 Separate data/program memory
CPAF2 1 Address/data (Track Mode)
CPAF1 XXH “Don’t care” in Track Mode
CPBF 00H Port B set for chip-select outputs
CPCF 111B Port C set for logic outputs
CPACOD 00H CMOS buffers
CPBCOD FFH Open drain buffers
CADDHLT X Latched A16-A19 “don’t care”
CSECURITY 0 No security
£257
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Chapter 3

Programmable Peripheral
Application Note 011
Software Support

The support software for both PSD3XX
family and MAP168 memory-mapped
peripheral devices is designed to run on
IBM PC XT/AT or 100% compatible
systems. It is menu-driven and very user-
friendly. In many cases it has the capability
of preventing the user from creating invalid
configurations. For example, in a non-
multiplexed system with a 16-bit data bus,
Ports A and B are used for data /0. The
software recognizes this and prevents the

user from inadvertehﬂy programming Ports
A and B as regular ports.

When running in the IBM PC environment,
the PSD development software creates the
menu shown in Figure 25. Initially, the
designer selects the part type with the user
key F8 or moves the screen cursor to
PARTNAME. In the example shown, the
selection for the part type is PSD301.

Figure 25,
MAPLE Main
Menu

UERSION 3.00B

F1

FZz EXIT

F3  MAPPRD
F4 PARTLIST

F5 LOAD
F6  SAVE
F?  COMPILE

F8  PARTNAME

» Partname : PSD301

MAP SILVER
ﬁPLE Copurlght ) 1988 WaferScale Integration, Inc. Revisi

Specify PARTNAME to be configured and press <Enter>. I

o

Cursor - Up:t Doun:l

C:\MSI‘/J

The menu listed to the left of Figure 25 links
the function keys and their association. F1
suspends the MAPLE software to DOS for file
editing or updating. F2 exits the program and
returns the user to the DOS environment. F3
selects the programmer option so the user
can program the compiled object file into the
PSD301 device provided a programmer is
connected to the system. The LOAD selec-
tion (F5), loads an existing program into the
MAPLE environment for editing and compil-
ing. F6 saves that program under a user-

2402 25

defined name. F7 compiles the user-gener-
ated file into an object file that can be trans-
ferred to the programmer. F8 provides part
type selection, either PSD301 or MAP168.

Figure 26 illustrates a second menu to the
right of the main menu. The list shows
ALIASES, CONFIGURATION, PORT C,
PORT A, PORT B, and ADDRESS MAP. The
designer selects each choice, starting from
ALIASES, and moves down through the list
configuring each option.
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Figure 26. /
MAPLE Menu MAP SILUER UERSION 3.00B
with PABT”AME MAPLE Copyright (C) 1988, WaferScale Integration, Inc. Revision 3.03B
Submenu
F1 DO
F2  EXIT
F3  MAPPRO ALIASES
F4  PARTLIST CONF IGURATION
F5 LOAD PORT C
F6  SAVE PORT A
F? COMPILE PORT B
F8 PARTNAME ADDRESS MAP
I If you want to name some signals, press <Enter>. Il
Cursor — Up:T Doun:l Left:«
C:\WSI
- J
240226
ALIASES Menu The ALIASES selection lets the user individually ~ DTACK signals coming from the PAD, as well

define the port pins with user-relevant names.
The circuit diagram shown in Figure 13 uses

an M68008 processor, with BERR and

as the remaining CS0, CS5 chip-select
outputs.
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Figure 27.
CONFIGURATION
Menu

Figure 27 gives the CONFIGURATION menu.
In this case, the PSD301 has been configured
for the system shown in Figure 10: interfacing
to an 80C31; the 8-bit data/address bus is
multiplexed. The chip-select input is chosen
over the A19 input. The RESET and ALE
polarity is set as active HIGH with RD and
WR control inputs enabled. The inputs
A16-A19 are transparent and separate
strobes are enabled for SRAM and EPROM.

This feature activates the PSEN input. In this
configuration it is possible for the SRAM and
EPROM to share the same address space.
After the device is configured, Ports A, B, and
C can be set up. If the main menu is invoked
by selecting F1 (Figure 28), Port C can be
selected as shown in Figure 26. Here, the
individual selection of CS/Ai configures the
three pins as outputs.

. )
Address/Data Mode (Multiplexed: MX, Non-Multiplexed: NM) MX
Data Bus Width (8,16 bits) 8
C3SI (Power-DownsChip Enable) or A19 CSI
Reset Polarity (Active Low: LO, Active High: HI) HI
ALE Polarity (Active Low: LO, Active High: HI) HI
WR and RD (URD) or RAJ and E (RUE)? WRD

A19-A16 Transparent or Latched by ALE (Trans: T, Latched: L) 'l'
Using different READ Strobes for SRAM and EPROM 7 (Y/N)

A e — |

If SRAM and EPROM share the same Address space, press SPACEBAR.

F1-Return to Main Menu FZ2-Temporary exit to Dos Cursor— Up:T Doun:l

C:\USI

2402 27
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Figure 28. e ™
Port €
Configuration
Menu
If you want to configure PCO as A16, press SPACEBAR.
F1 - Return to Main Menu F2 - Temporary exit to Dos
F3 - Goto CS Definition Cursor - Up:1 Doun:i
K C:\NSI)
240228
Figure 29. Figure 29 shows the configuration of Port A. PSD301’s internally latched address lines
Port A This could be applied to the example shown A0-A4 directly to the M68230. PA5—PA7 are
0 P - . !
. . in Figure 21 which shows the PSD301 inter- configured as port outputs and can be used
Configuration facing to an M68230. Port A passes the as general I/Os.
Menu, Part 1.
4 I
PORT A (ADDRESS/10)
PIN AisI0 {ICMOS/OD
Conf igure each pin to be Address or 1.0. CcMOS
Pins configured as Addresses should PAl Al CMOS
normally have CMOS outputs. PA2 [i74 CMOS
————— PA3 A3 CMOS
PA4 A4 CMOS
PAS 10 CMOS
To configure PAO as I/0, press SPACEBAR. PAB 10 CMOS
PA? 10 CMOS
F1-Return to PORT A Cursor — Up:T Doun:l Left:« Right:»
C:\USI
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Figure 30. Port A can be programmed to be either designer wants to program the device as
Port A address I/O or track mode, as illustrated in shown in Figure 24.
Con fiyur ation Figure 30. Track mode is selected if the

L e ——————

If you want to configure PORT A pins individually as Address
or I-0 bits, press <Enter>.

F1 - Return to Main Menu F2 - Temporary exit to Dos.

Cursor — Up:T Doun:l

C:\USI
\ y
2402 30
Figure 31. Figure 31 gives the configuration of Port B. and CS7 have been programmed as open-
g
Port B This is similar to the configuration pattern for drain outputs connected to the micro-
. . the M68008 shown in Figure 13. Here, CS6 processor's DTACK and BERR, respectively.
Configuration
Menu 4 N

PORT B

PIN CS/I0 JiCMDS/0D

PBO Cs0 cMOsS
PB1 Cs1 cMos
PB2 Ccs2 cMos
PB3 Cs3 CMOS
PB4 C34 CMOS
PBS Cs5 CcMOs
PB6 C36 0D

(| o (mom

If you have CMOS output for PB? press SPACEBAR.

F1 - Return to Main Menu FZ2 - Temporary exit to Dos

F3 - Goto CS Definition Cursor — Up:1 Doun:l Left:e Right:»

C:\USI

2402 31
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Figurg 32. Figure 32 shows the ADDRESS MAP menu. respectively. A space for individual hexadeci-
ADDRESS MAP The designer can enter a binary code for the mal files is reserved under the FILENAME
address range of the various select lines; section. The Intel MCS files are listed as they
Menu ES0-ES7, RS0, and CSP, being the EPROM,  would be compiled and programmed into the
SRAM, and PERIPHERAL assignments, device.
[ —————
Al Al alll A alll alil afil AlISEGMT|ISEGMT||FILE ||F ILE FILE NAME
19]|{18(/17||116] 4f/[13]|[12|[11)/|START|||STOP |([START||STOP
il NJ| Nj| N}| off off off @ff N|Jjo6Cee IFFF }lo FFF ||INIT.MCS
Nj| N|| N|| N|| ©]] ©ff ©]| 1]| N||o1600||1FFF [|16060 ||1FFF [|ICODE1.MCS
Nj| Nj| N]| N]| off 6]} 1|} ©ff Njjo2000 j2FFF ||20600 ||2FFF ||CODEZ.MCS
Nl Nj| Nl N}j ©]| off 1|] 1|| N[jo30060 [|3FFF {3000 [I3FFF [ICODE3.MCS
Njl Nj| N|J| N]| o] 1]} o] ©f] N|jo4ooe ||4FFF |[4000 ||4FFF |ITABLE1.MCS
N|| NJ| NJ| NJ| off 1| 1| ©]| N||060600 |6FFF ||5000 ||SFFF ||TABLE1.MCS
Nj| NJ| Nj| NJ| ©]] 1)] 1]] 1]] N||o?000|[?FFF
Njj Nfj N|| N|| 1}{ o]l o}f off N[joBoOOG [{BFFF
Nj| NJ| N|| N}| o] ©]| ©ff o] ofjocooo||?FF
N{| NJ| N|| N|| 1|l ©f| off o|f ©llcBo0O||8?FF
Fill in A19-A11 (Binary) or SEGMT START (Hex): and FILE(START, STOP)
and FILE NAME. Use SPACEBAR to erase any field value.
F1 - Return to Main Menu F2 - Temporary exit to DOS F3 - Goto Help
Cursor — Up:t Douwn:! Left:« Right:» N - Non-editable bit.
C:\WSI

-

2402 32

After configuration has been established, the
user can return to the main menu and select
the COMPILE option. The configuration is
compiled and converted to a JEDEC array
program map.

When successfully finished, the designer can

select the MAPPRO option (see Figure 25),
and when a WSI MAGICPRO™ programmer

is available in the PC system, finalize the
design by programming a PSD301.

The Address Map for Port B can be config-
ured as shown in Figure 33. Per Figure 31,
depress function key F3 to invoke the chip
select definition. The entries can be made for
logic HIGH, LOW, or “don’t care” conditions.
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Figure 33. s ~
Port B
Configuration . " —
: ol T el CHIP SELECT DEFINITION CSo— |
Menu with Nlﬁﬁﬁlll cHOS
Address Map PB1 CcMos
PB2 CMOS A18[A17|IA16 [jA15 [A14 {jA13 [[A1Z [[A11JALE]] RD|| WR
PB3 CMOS 00011111)()(
PB4 CcMos
PBS CMOS
PB6 CMOS
PB? CMOS = =
g
CS definition is the NOR of the product terms(rouws). Enter 1 to select
Active High signal, 0 to select Active Low signal, X to mean ’don’t
care’, SPACEBAR to erase. Enter values in columns relevant to your
application: other blank columns will be treated as 'don’t care’s.
F1 - Return to PORT B Cursor - Up:T Doun:l Left:e Right:»
C:\USI
-
2402 31
Summary The PSD3XX microcontroller peripheral with enhancing the reliability of the final product.
memory, supported with low-cost software Applications for the device extend to practi-
and programming capability form WSI, cally any area that uses microcontrollers or
greatly simplifies the overall design of microprocessors, from modems and vending
microcontroller based systems. The key machines to disc controllers and high-end
advantage is the extensive condensing of processor systems.

glue logic, latches, ports, and discrete
memory elements into a single-device,
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Programmable Peripheral

Application Note 013
The PSD301 Streamlines a Microcontroller-based

Smart Transmitter Design
By Seyamak Keyghobad - Bailey Controls,
and Karen Spesard - WSI

Abstract A smart transmitter design is described PSD301, in effect, was responsible for
which takes advantage of the integration eliminating an extra 2.5 inch diameter
capabilities and flexibility of WSI's board in a system where real estate is at
PSD301 microcontroller peripheral. The a premium by reducing the number of
following discussion illustrates how the components from 12 down to 5.

Introduction Designers of systems using micro- modem, cellular phone, industrial/process
controllers and microprocessors often control, and automotive industries, find
face the problem of how to integrate this a critical problem.
peripheral logic and memory functions
into their designs without using many The PSD301 programmable peripheral
discrete chips and large areas of board device from WS solves this problem by
space. For example, when external integrating all SRAM, EPROM, program-
EPROM and SRAMs are configured into mable decoding and configurable I/O port
systems with ROMless microcontrollers, functions needed in 8 or 16-bit micro-
general I/O ports are typically sacrificed controller designs into a single-chip
for address, data input/output, and control ~ user-configurable solution. This is
functions. When these 1/O ports are illustrated in the following industrial
depleted, the total chip count of the control application where the PSD301
system is increased by requiring the use eliminates seven chips and saves the
of additional external ports and steering designer from needing another board in
logic. Designers, who have limited board the system.
space, such as found in the disk drive,

The Design The smart transmitter, shown in Figure 1, The second board is the digital micro-

Applic ation was developed by Bailey Controls, a cc_ontroller board and contains the 68HC 11

microcontroller as well as the PSD301

manufacturer of process control
instruments, to support a popular field
bus protocol. One of its functions in this
sensor application is to measure
pressure, differential pressure, and flow
rates through pipes in industrial
environments such as chemical plants, oil
refineries, or utility plants. A host system
monitors the transmitter via a process
control network.

The completed transmitter design
consists of three main boards. The first
board includes the power supply and
communications hardware to provide
power to the rest of the system and feed-
back to the process control network. It
consists of communications transformers
and line drivers/receivers.

programmable peripheral, a PLD, UART,
and LCD display. Its function is to
communicate and receive the inputs from
the third board, process the data, and
display the appropriate results to the LCD.

The third board or input board is mostly
analog. It receives inputs from string gauge
sensors which use a bridge circuit for
measuring pressure using a diaphragm.
The input board then converts the signals
so the microcontroller can read them.

2-301
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| Figure 1.

j n sm art "
Transmitter from
Bailey Controls

A Pressure/Flow

Design
Considerations

The smart transmitter system is rather
small. Its case is only 2.5 inches in
diameter and thus requires boards that
fit this small form factor as shown in
Figure 2. Not surprisingly, the major
design consideration during development
was board space. This was especially
true for the microcontroller/digital board
where real estate is at a very high
premium.

One of the problems was that there were
already requirements for the 68HC11
microcontroller, a 256K EPROM, 16K
SRAM, a PLD, TTL logic, a UART, and
an LCD display on the digital board. This

meant extending the number of boards
used beyond one unless a way could be
found to integrate some of these
elements.

Other important considerations, or goals
actually, for the design were to reduce
power consumption to less than 2.4W,
improve reliability, lower design costs,
and shorten the time-to-market.

To meet these objectives, Bailey Controls
looked to WSI’s user-configurable
peripheral, the PSD301, for its integration
capabilities, its flexibility, and its low
power of less than 35 mA active and

90 pA typical powerdown.

Figure 2.

The Bailey Smart
Transmitter Board
Using the WSI
PSD301.

i
i
A
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PSD301 The PSD301 is a field programmable device ~ The control signals and internal latches in
: that has the ability to interfa irtuall i i i
Architecture ility to interface to ylrtua y the PSD§01 were designed so interfacing
any 8- or 16-bit microcontroller without the to any microcontroller would be easy and
need for external glue logic. This is possible require no glue logic. For instance, the
because the PSD301 combines the PSD301 can interface directly to all
elements necessary for a complete muitiplexed (and non-multiplexed) 8- and
microcontroller peripheral solution, such as 16-bit microcontroller address/data buses
user-configurable logic, I/O ports, EPROM because it has two on-chip 8-bit address
and SRAM, all into one device. The latches. This means no external latches
functional block diagram of the PSD301 in are required to interface to multiplexed
Figure 3 shows its main sections: the buses. It also has programmable polarity
internal latches and control signals, the on the control inputs ALE/AS and RESET,
programmable address decoder (PAD), the so they can be configured to be active high
memory, and the |/O ports. or active low.
Fiyure 3. ATGATS
A11-A15 PROG.
PsD301 AB-A10 ‘ —‘ LOGIC IN Z?(F,;T
Architecture a5 Y e * :
AD8-AD15 csi csi PCO-
- — PAD A o PAD B PORT | _PC2
ALE/AS ALE/AS c <t
AD RD >
WR 3PT. WR pr. |58
ALE/AS RESET ! RESET 27 CS10
=== EPROM
£s7 256K BIT
ADO-AD7 L
| A
e
H
— PROG.
PORT
- CSo- EXP.
Ccs7
q &6& 32K BIT > PORT 5‘;‘7"
BLOCK |
- | | 28215 > q | B
D { D8-D15
Lan o 1 D T
CSIOPORT
" +
N q l—|—|- DO-D7 >
[> L— _ | A \
ROG.
i RO, oA, o
TRACK MODE EXP.
SELECTS PAO-
AO-A7 PORT | PA7
ADO-AD7/D0-D7 o A
ALE/AS
- CONFIGURATION
RD/E
——
—'—“ﬂ — PROG. X8, X16
BHE/PSEN CONTROL ggéuoélr\%gm—g#é( BUSSES
RESET SIGNALS
A19/CSL_,

i
n..'
1.
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PSD301
Architecture
(Cont.)

The other control signals, RD/E, and
WR/R/W, are also programmable as /RD
and /WR or E and R/W, enabling direct
interface to all Motorola- and Intel-type
controllers.

The programmable array decoder (PAD) is
an EPROM-based reprogrammable logic
“fuse” array with 11 dedicated inputs, up to
4 general-purpose inputs, and up to 24
outputs. The PAD is used to configure the 8
EPROM blocks on 2K word boundaries and
the SRAM on a 1K word boundary
anywhere within a 1 Meg address space. It
is also used to generate a base address for
mapping ports A and B, as well as to
provide mapping for the track mode. The
PAD, like a traditional PLD, can generate up
to eight sum-of-product outputs to extend
address decoding to external peripherals or
to implement logic replacement on a board.

Memory in the PSD301 is provided by
EPROM for program and table storage and
SRAM for scratch pad storage and
development and diagnostic testing. The
EPROM density is 256K bits and the SRAM
density is 16K bits. Both can be operated in
either word-wide or byte-wide fashion,
which translates to a 32K x 8 or 16K x 16
EPROM configuration and a 2K x 8 or 1K x
16 SRAM configuration. As described
above, the EPROM is divided into 8 blocks
(of 4K x 8 or 2K x 16), with each block
typically on a 2K boundary locatable within
a 1 Meg address space.

There are 3 ports on the PSD301 that are
highly flexible and programmable: Ports A,
B and C, illustrated in Figure 4. Port A is an

8-bit port that can be configured in a variety
of ways. For example, if the PSD301 is in
the multiplexed mode, port A can be
configured pin-by-pin to be an I/O or a lower
order latched address. Alternatively, port A
can be configured in the track mode to
transfer 8 bits of address and data inputs
through port A. This enables the micro-
controller to share external resources, such
as additional SRAM, with other controllers.
In either case, each port A output can be
configured to be CMOS or open drain. If the
PSD301 is in the non-multiplexed mode,
port A becomes the lower order data for the
chip.

Port B is another flexible 8-bit port. In the
multiplexed mode or 8-bit non-multiplexed
mode, each pin on port B can be
customized to function as an I/O or a
chip-select output. The chip-select signals
are determined by the PAD programming
and are used for general logic replacement
or to extend the address decoding to
external peripherals. Each pin in this mode
can also be programmed to have a CMOS
or an open drain output. In the 16-bit
non-multiplexed mode, port B becomes the
higher order data for the chip.

Port C is the third port which is available on
the PSD301. It is a 3-bit port that can be
programmed on a pin-by-pin basis to be
chip-select outputs and/or general-purpose
logic inputs or addresses to the PAD.

Some uses for port C might be to extend the
address range to 1 Meg, or to create finer
address decoding resolution down to 256.
Or, one might use port C to help create a
simple state machine.

Figure 4.
PSD301
Multiplexed
Address/Data
Configuration

1/0 or A0 — A7 or ADO — AD7

Y

ALE PORT B

/0 or CSO0 — CS7

VARV

VANIVANIVAN

PORT C A16, A17, A18 or CS8, CS9, cs1>
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Simp[e One of the overwhelming advantages of the  configuration bits discussed above. To
Interfaces PSD301 is its ability to interface to virtually illustrate how this works, two examples are
any microcontroller without any glue logic, provided.
to the PSD301. while providing additional I/O ports and
memory. This is accomplished by The first example is with the 80C196
configuring or programming the part to microcontroller. This 16-bit microcontroller
function in an operational mode geared for from Intel interfaces directly to the PSD301,
a specific application. providing it with additional off-chip program
store EPROM and data store SRAM, as
For instance, there are 45 configuration well as the flexibility that comes with three
bits on the PSD301 that have to be additional I/0 ports. As illustrated in Figure
programmed in addition to the EPROM 5, the 80C196’s 16-bit multiplexed address/
prior to usage. These configuration bits are data bus and control signals (RD,WR,
determined during development by the BHE, ALE, RESET) connect directly to the
designer using the WSI MAPLE software PSD301. This is achieved with the PSD301
package. After the configuration bits are in the following configuration:
determined, the EPROM code and
configuration data can be merged during O 16-bit data bus
compilation and the part subsequently 0  Multiplexed address/data
programmed. O RD and WR mode set
4 Active HIGH ALE
Interfacing the PSD301 to different O Active LOW RESET
microcontrollers is accommodated by the O A16—-A18 configured as output
d  Combined memory mode
Figure 5.
General 80196 PSD301
Schematic
= 60 23
Diagram of w reons0 s ] soue o
P3.2/AD2
the 80C196 Vee x2 P3.3/AD3 ——:47; g :%:: ::g
and PSD301. 8] Reoy el - — a5
CDE PaGADs oo 29 1 apgiag PA6
J_ BUSWIDTH pazapy 33— 301 apgar PA7
GND RESET P4.0/AD8 52 3 AD8/A8 PBO
ACHO/P0.0 P4.1/AD9 51 32 AD9/A9 PB1
ACH1/P0.1 P4.2/AD10 ig g: AD10/A10 PB2
ACH2/P0.2 :::;:g;l; 28 36 2312211 PB3
:g:Z:g:i Pa5/AD13 |47 7] Aoraars :::
ACH5/P0.5 P4g/ADI4 |15 3 | aptamia PBG
ACH6/P0.6 P4.7/AD15 AD15/A15 PB7
ACH7/PO.7 I 2 | —
P2.0/TXD ﬁu% « % :::;g::
P2.1/RXD WHE/BHE [O; BHE/PSEN
P2.2/EXINT ADV/ALE :2 1 3 ALE A18/CS10
:ﬁggg e Klgal o5 m RESET A19/CSI
:227%'3.0" P10 o2 (CPia > uz
P2.7T2CAPTURE P11 —(:: P11 )
I
HsLO :j %{ :3
HSI1 P14 | P14 Vee
-1 HSL2HS0.4 P15 = P15 )
HSI.3/HSO0.5 P16 [—< P16 )
13 P17 P1.7 a1
VREF Hsoo 2 hid 10K
1: ANGND HSO.1 323 P1.
HSO0.2 P1.
EA Hs03 -2 P, 9
Cc3
Ul I 0.01uF
GND
2257
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Simple The ot};er configuration ogtions that are
available, but not listed above, are appli-
Interfaces cation dependent and can be changed to
to the PSD301  meet the requirements of the design. For
(L‘ont.) instance, on pin 43 (A19/CSI), the power-
down option CSI could be selected if
power consumption savings is important.
If it isn’'t and another logic input to the
PAD would be helpful, A19 could be
selected. And, if open-drain drivers are
important on one of the ports to drive a
display, for example, they also could be
selected instead of CMOS drivers.

All other microcontrollers have simple
interfaces to the PSD301 as well. This
includes all the variations of micro-
controllers in the 8-bit 68HC11 family

from Motorola. For simplicity’s sake, the
PSD301 interface to 68HC11 versions
with multiplexed address/data buses will
be discussed, although the non-
multiplexed versions will interface to the
PSD301 in a similar manner, except in
this case port A will become dedicated for
8-bit data.

Figure 6 illustrates the interconnections
between the PSD301 and the 68HC11
microcontroller with multiplexed
address/data buses. Again, all the
address/data connections are direct, as

well as the control signals (E, R/W, AS,

and /RESET). Because BHE/PSEN is not
used, this PSD301 input signal is tied
HIGH.

A

F’y"r e 6. R2 1M
.
General Schematic e ] —
.
Diagram of the c1 otz c2
68HC11and T
an 68HC11A8 PSD301
Psn301' e 29 1 exTaL xTAL |22 oND
IRQ PCO/ADO g; :i ADO PAO g—;( PAD_>
w0 PCYAD1 |52 55 AD1 PA1 [-1o—CPAT >
XIRQ PC2/AD2 [—oo 2] AD2 PA2 [—o—C PA2 >
——————— =0l RESET PCI/AD3 |5 AD3 PA3 | =< PAS >
. PC4/ADs |32 2] apa Pas [T—CPAA >
PAO.0 = Paoic3 PC5/AD5 | 29 ADS PAS [—=—C PAS
| PAO.T > 5| PAuC2 PCE/ADG [~z 20| ADs PA6 |- PAG
[PA0.2)> PA2/IC1 PC7/AD7 AD7 PA7 :<< PA7
PBOAS |0 311 ans
s s o s
PBI/ATY 35 1 a1t u
PE 36 7
1/AN1 PB4/A12 3| Aot & 4
PE2/AN2 PBS5/A13 35 ] AD13 pB5 |=—C PBS >
PE3/AN3 PB6/A14 39| AD14 PB6 [——< PB.6
PB7/A15 AD15 pB7 | PB.7 )
POO/RXD s 2 ©
PO1/XD PAJIOCS/OCT [——\ > E PCO (- PC
PD2/MISO PA4IOCI0CT f—5—\) 2 rw pC1 |7—PC
PD3/MOSI PAS/0CII0CT f—5—\] 5| BHEPSEN pC2 PC
PO4/SCK PAGIOC2I0CT [—5—\] ] s
PDS/SS PA7IPIAOCT [——\] 43| RESEL
—— A19/CSI
MoDB E §Z
MODA/LIR STRBRW 5= U3
STRA/AS
VAL :; |
VRH
L vee <PRo3 )
v GND PAca —)
U1 cc PAO4 — 4
PAO.
v pAGS |—)
_ce PAO.7
MC34064 o s
1k 1k
L1 voo
3
RESET O *
2
GND s
1uF
u2
GND GND
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Simple The PSD301 must be programmed using Again, other parameters on the PSD301
Interfaces WSI's MAPLE software package in the can be set to fit additional design
following modes to achieve this requirements. These include the security
to the PSD301 configuration: bit, the port I/Os, and the PAD inputs and
. outputs.
(cant) O 8-bit data bus
O  Multiplexed address/data
O R/W and E mode set
O Active HIGH AS (ALE)
O Active LOW RESET
Od Combined memory mode
The "Smart" The microcomputer-based smart 68HC11 microcontroller, UART, and LCD
Transmitter transmitter design, by Bailey Controls, display. This is illustrated in Figure 7. Of
. requires program store 256K bits EPROM course, with board space on the digital
Design. for storing algorithms and data store 16K board being limited, another board would
bits SRAM for storing A/D, commu- have been needed to accommodate
nication and LCD routines. It also these components, unless they in some
requires two octal latches, a PLD, and a way could be integrated.
variety of glue logic to interface to its
Figure 7.
Detailed Block
2 | |
Diagram of . ! I
Bailey Control’s [ | || suRew
= 1
Alternative | |
Design Solution ! !
Without PSD301. ! !
INTEGRATOR | l |
& T |
COMPARATORS : GLUE LOGIC !
A B
i | e
| -
MULTIPLEXERS |
" SELECTORS : 68HC11E1 [
| MICRO- ADDRESS/
: CONTROLLER
I
|
|
SENsoR REGULATOR | | woars e
| | LINE
| ADD/DATA PAL 1 DRI\;ERS
{ e 22v10 E RECEIVERS
! .
| I
|
| i
|
| i
|
| |
POWER SUPPLY &
INPUT BOARD MICROCONTROLLER BOARD

COMMUNICATION BOARD

BLOCK DIAGRAM BLOCK DIAGRAM

BLOCK DIAGRAM

i
IIlll
Ty !|Iv|\
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The "Smart" This is where the PSD301 provides port A is configured as an I/0 and mapped
P exceptional value. As discussed, the to the byte-wide LCD data inputs. Then to
Tr an_smltter PSD301 already integrates EPROM,’ write to or read from the LCD display, port
Design SRAM.2 a PLD, and other glue logic all A is accessed like a memory-mapped
(Cont.) on one chip. It interfaces to the 68HC11 peripheral via an address offset from the
directly and actually integrates 8 chips base CSIOPORT defined in the PAD.
from the alternative design into one, Since port A is qualified by and handled
eliminating the need to add another board. through the PAD, there is no need for an
The resultant architecture is illustrated in external octal latch.
Figure 8.
Other TTL logic is not required to interface
Note that in the alternative design shown to the 68HC11’s control signals, memory,
in Figure 7, ports typically lost when or peripherals either. It is all integrated in
connecting the microcontroller to external the PSD301. Thus, a smaller PLD than
memory had to be recreated externally with originally thought required in the design
latches and buffers when memory was was used — a 16V8 instead of a
connected to the microcontroller. With the 22V10 — because the PAD was able to
PSD301, these ports are recreated inter- reduce the amount of logic by creating
nally, eliminating the latches and buffers. chip selects for the UART and other logic
functions.
For example, to interface the PSD301 to
the 24-character LCD display, each pin of
Figure 8.
Block Diagram of | |
H 5
Bailey Control’s ! , | powen
"Smart" Transmitter 1 ! 1 L] sueR
Design with PSD301 ! !
! I
|
| L :
INTEGRATOR ‘I PORT A DATA :
& PSD301 !
COMPARATORS| | :
| W/32K EPROM LCD |
| 2K SRAM |
| PAD & PORTS |__
I PORT B | | communication
: | | TRANSFORMERS
|
MULTIPLEXERS " SELECTORS lL 68HC11E1 I SR'P;EBSUSS/ E
Al
= : MICRO- :
I| conTroLLER I
! !
I I
I [
| |
!
VOLTAGE H
SENSOR REGULATOR| | i LINE
I SMART i DRIVERS
| XMITTER &
I -” UART i RECEIVERS
! »>| PAL16VS >
| |
i [ '
|
| POWER SUPPLY &
INPUT BOARD MICROCONTROLLER BOARD COMMUNICATION BOARD

BLOCK DIAGRAM

2-308

BLOCK DIAGRAM

BLOCK DIAGRAM



PSD301-Application Note 013

PSD301
Bonuses

Besides considerably reducing board
space in this smart transmitter design by
reducing parts count, several other
benefits of the PSD301 were also seen.
These include reliability improvement,
power consumption savings, inventory
savings, faster time-to-market, and cost
savings.

Reliability was improved because there
are seven less chips required for
implementation that could fail in the
design. Also, by reducing chip count, 112
pins and about 100 traces were eliminated
and the number of layers on the board
were reduced from 8 to 4, making failures
due to open or shorted pins and traces
less likely to occur.

Power consumption was reduced because
much faster discrete EPROM and SRAM
devices with access times of ~75 ns would
have been required in conjunction with
glue logic for selecting different devices
instead of using the PSD301, saving at
least 20 mA Icc. (The access time for the
PSD301 memories include decoding and
input address latch delays). If the
power-down feature on the PSD301 were
also used, power savings could be
increased further. For example, in a
system which is accessing the PSD301
only a quarter of the time, the power
consumption could be reduced by 75% to
8 mA typical.

As an added benefit, the PSD301 helped
reduce inventory significantly by
obsoleting multiple chips. And, if last
minute changes in the design were
required, the PSD301 would be able to
accomodate them without additional
hardware modifications. So, purchasing
line item management is made simpler
and easier.

With the reprogrammable PSD301,
development time was kept to a minimum
by easily accommodating design iterations
in both hardware and software. Changes
in /O, address mapping, bus interface,
and code were simple to make. Also,
debugging was made easier with the
PSD301’s on-chip SRAM for down-
loading test programs. This all helped to
shorten the design development cycle,
reduce development costs, and speed up
market introduction of the smart
transmitter.

By using the PSD301, cost savings were
realized by reducing system cost with
fewer boards (or reduced board space),
improving reliability, and reducing
inventory levels. Savings were also
attributable to lower manufacturing costs
because there were fewer parts to
program and place. And by getting to
market faster, profits were improved
significantly.

Summary

The PSD301 peripheral solved a funda-
mental problem often seen in that instead
of getting “locked into” an inflexible
multiple chip memory sub-system
solution, the PSD301 was able to provide

much higher integration and flexibility all
at the same time. Clearly, using the
PSD301 was the better choice for the
smart transmitter design.

Notes

1. If more EPROM was needed, the PSD302/312 w/512K bits EPROM and the
PSD303/313 w/1024K bits EPROM are available in the same pinout and packages
(please call your local WSI sales representative for availability). Or, multiple PSD301s
can be cascaded together with the added benefit of increased functionality and 1/O’s.

If more SRAM is needed, it can be added externally without requiring any additional

glue logic. See WSI Application Note 011. Note that many engineers have 8K x 8
SRAM in their systems now — not because they need it, but because 2K x 8 SRAMs

are not as readily available.
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Appendix 1.

PSD301

Configuration

WSi PSD301 Configuration Save File for Smart Transmitter Design
ALIASES
€S0 = ASICCS

L e e R I e e e e et Ly
GLOBAL CONFIGURATION

Address/Data Mode: MX
Data Bus Size: 8

CSI/A19: CSsI
Reset Polarity: Lo
ALE Polarity: HI
WRD /RWE : RWE
Al6-Al9 Transparent or Latched by ALE: T

Using different READ strobes for SRAM and EPROM: N

L T
PORT A CONFIGURATION (Address/IO)

Bit No. ai/Io. CMOS/OD.
) 10 CMOS
1 10 cMOS
2 10 CMOS
3 10 cMOS
4 10 cMOS
5 10 cMOS
6 10 cMOS
7 10 cMOS

R e R e T e 2 T e e e T
PORT B CONFIGURATION

Bit No. cs/10. CMos/oD.
0 cso CMOS
1 csl CMOS
2 cs2 CMOSs
3 cs3 CMOs
4 cs4 CMOS
5 Cs5 CMOS
6 -1 CMOS
7 cs7 CMOS

CHIP SELECT EQUATIONS
/ASICCS = /Al5 * Al4 * /Al3 * /Al2 * E
/CS1 = /Al5 * Ald4 * /Al3 * Al2 * E
/CS2 = /Al5 * Al4 * A13 * /Al2 * E
/CS3 = /AlS * Al4 * Al3 * Al2 * E

/CS4 = /A15 * /Al4 * /Al3 * /Al2 * /All * E
+ /Als * /Al4 * /Al3 * /Al2 * /All * / R/W

/CS5 = /A15 * /Al4 * JAl3 * /Al2 * All * E
+ /Al5 * /Al4 * /Al3 * /Al2 * All * / R/W

/CS6 = /A15 * /Al4 * /A13 * Al2 * /All * E
+ /AlS * /Al4 * /Al3 * Al2 * /All * / R/W

/CS7T = /BA15 * /Al4 * JAl3 * Al2 * All * E
+ /A15 * /Al4 * /Al3 * Al2 * All * / R/W
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Appendix 1.
PSD301
Configuration.
(Cont.)

LR e T T T
PORT C CONFIGURATION

Bit No. cs/Ai.
cs8
cs9
cs10

[SECNe)

CHIP SELECT EQUATIONS
/cS8 = /Al5 * /Al4 * Al3 * /Al2 * /All * R/W

/CS9 = /A15 * /Al4 * Al3 * /Al2 * All * R/W

/CS10 = /AlS * /Al4 * Al3 * Al2 * /A1l * R/W

R e T T T T
ADDRESS MAP

A A A A A A A A A SEGMT SEGMT EPROM EPROM File Name
19 18 17 16 15 14 13 12 11 STRT STOP START STOP

ESO N N N N 1 0 O O N 8000 8FFF 8000 8fff BCN2.0
Esl N N N N1 0 0 1 N 9000 9FFF 9000 9fff BCN2.0
ES2 N N N N 1 0 1 0 N A000 AFFF a000 afff BCN2.0
ES3 N N N N 1 0 1 1 N B00O BFFF b000 bfff BCN2.0
ES4 N N N N 1 1 0 0 N c000 CFFF c000 cfff BCN2.0
ESS N N N N 1 1 0 1 N DOOO DFFF d000 dfff BCN2.0
ES6 N N N N 1 1 1 0 N EO00 EFFF €000 efff BCN2.0
ES7 N N N N 1 1 1 1 N FO000 FFFF £000 ffff BCN2.0
RSO N N NN O 1 1 0 0 6000 67FF

CSP N N NN O O 1 1 0 3000 37FF

*kok ok k ok ok ok ok ok ok ok ke k ok ok ok ok ok ke ko Kk ko kb END KERKRKRR KRR EARAKRRARRRRR AR AAARRRR AN AN hh Kk

CDATA =0 CPAF1 (0] = O
CADDRDAT =1 CPAF1 [1] = O
CRRWR =1 CPAFl (2] = O
CA19/(/CSI) = 0 CPAF1 (3] = 0
CALE =0 CPAFl (4] = 0
CRESET =0 CPAFl [5] = O
COMB/SEP =0 CPAFl [6] = 0
CADDHLT =0 CPAFl (7] = 0
CPAF2 =0
CPACOD [0] = O CPBCOD [0] = O
CPACOD (1] = 0 CPBCOD [1] = 0
CPACOD (2] = 0 CPBCOD (2] = 0
CPACOD [3] = O CPBCOD (3] = 0
CPACOD [4] = O CPBCOD (4] = 0
CPACOD (5] = O CPBCOD (5] = 0
CPACOD [6] = O CPBCOD [6] = O
CPACOD (7] = 0 CPBCOD [7] = 0
CPBF (0] = 0 CPCF (0] = 1
CPBF (1] = 0 CPCF (1] = 1
CPBF (2] = 0 CPCF (2] = 1
CPBF (3] = 0
CPBF (4] = 0
CPBF [5] = 0
CPBF (6] = 0
CPBF (7] = 0

£S5
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Programmable Peripheral

Application Note 014
Using the PSD3XX PAD for System Logic

Replacement
By Jeff Miller

Introduction

In 1990, WSl introduced the Programmable
System Device (PSD): the first device in
the world integrating UVEPROM, SRAM
and programmable logic on a single chip of
silicon. The highly-successful PSD301 was
the first device in the PSD family and is
currently used in applications ranging from
fluid analyzers to high performance
computers. The PSD device, by combining
most of the peripheral functionality required
by a typical microcontroller unit into one
package, has enabled designers to greatly
reduce part count, power and board space
which has translated into significant cost
savings.

Even if the PSD3XX family were simply a
collection of EPROM and SRAM with an

on-chip decoder, it would be capable of
adding significant value to the system into
which it were designed. However, the
PSD3XX family is much more than just a
combination of memory devices. The on-
chip PLD may be used for many useful
purposes in addition to providing the
address decode capability. The purpose of
this note is to demonstrate, in detail, the full
capability of the PAD section of the
PSD3XX family. A basic, though not exten-
sive, knowledge of the PSD 3XX family and
the Maple programming software is
assumed by this note. Please consult
Application Note 011 and/or the appropriate
PSD3XX family data sheet for this general
knowledge.

PAD
Architecture

The Programmable Array Decoder (PAD)
contained in the PSD3XX family is a stan-
dard PLD array designed to provide all of
the internal memory and 1/O device chip
selects as well as an external logic replace-
ment capability. It has 14 inputs, 24 outputs
and 40 product terms with which to perform
these functions. See Figure 1 for an
illustration of the PAD.

The PAD’s 14 inputs are as follows:

d A1 -A19
O ALEorAS
(d RDorE _
3 WRor RW

The A11 — A19 pins are labeled as address
inputs, however, they do not have to be.
A11 - A15 are generally sourced by the
microcontroller or microprocessor that is
connected to the PSD device. If the
controller generates more than 16 bits of
address, the A16 — A19 inputs may be
used to connect the high order address bits
for a full 1 MByte of address space. If the
controller does not require this much
address space, A16 — A19 may be used for
other purposes, like general I/0 or logic
inputs.

A19 is multiplexed with the CS signal,
which is used to place the PSD device in a

low power mode when the system requires
it. When configured as CSlI, the A19 pin
may not be used for any other purpose
except the power down mode. In this
mode, the CSl signal is used by the PAD
only to disable it, causing it to expend less
power. When configured as A19, this signal
may be used as a general purpose input to
the PAD from the external system. This
capability will be described in more detail
later in this note. A16 — A18, when not
necessary for address expansion, may also

“be used as general purpose inputs to the

PAD. Thus, a total of four of the 14 PAD
inputs may be general purpose, allowing
the replacement of external logic by the
PSD device. These inputs may be
combined with the other PAD inputs to form
complex equations involving addresses,
strobes and external signals.

When attempting to visualize the full capa-
bility of the PAD outputs, it is most clear
when it is broken into two sections, labeled
in Figure 1 as PAD Aand PAD B. PAD A is
responsible for providing all of the internal
chip selects for the EPROM, SRAM and /O
ports and the track mode control signals,
and PAD B is responsible for the external
logic replacement function.
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Figure 1.

PAD

Architecture

ALE or AS

!"’
o
]
m

m m
nw 0
= o

ES2
ES3 8 EPROM Block
ES4

Select Lines

ES5 PAD A

WR or R/W

ES7

RS0 —— SRAM Block Select

’

9

CSIOPORT — /O Base Address

CSADIN Track Mode
CSADOUTH1 i
g CSADOUTZ) Control Signals

)

8

|-t

CS0/PBO

I

7

CS1/PB1

I

A16

CS2/PB2

.

A15

@- Cs3/PB3

’

A14

?D— CS4/PB4

’

13

PAD B
@— CS5/PB5

¥

gDo— CS6/PBG

A12 [:8

ngDof cs7/PB7
Al1

D——Dc»— CS8/PCo
csi -
—_— o——Do——- CS9/PCH
RESET
—_— —

D Do Cs10/PC2

PAD A

Thirteen of the 24 PAD outputs and thirteen resource to be allocated a single

of the 40 product terms are dedicated to contiguous range of addresses which will
PAD A. PAD A should be considered the be used to access it. All of the PAD inputs
internal address decoder, used to select are available for generation of the PAD A
the various on-chip memories and 1/O outputs, allowing the designer to select
devices according to the memory map internal resources using any combination of
programmed by the user. Each output has address, strobe and external signals.

a single product term, allowing a particular
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PAD A The PAD A outputs are as follows: CSADIN, CSADOUT1 and CSADOUT2 are
(cnnt_ ) used to control the Track Mode operation.
d ES0-ES7 The Track Mode is an available option for
4 RSO Port A to allow it to “track” the
1 CSIOPORT Address/Data bus inputs to the PSD device
J CSADIN from the microcontroller. This provides the
J CSADOUT1 capability to connect the PSD device, and
d CSADOUT2 therefore the microcontroller, to one or
more shared resources. These resources
ESO — ES7 are used to select the internal may be memory or other devices which
EPROM resources. Using the PSD301 as must be accessed by more than one micro-
an example, there are eight select lines processor or microcontroller.
with which to access 32 KBytes of EPROM.
Thus, each select line can enable a block CSADIN is generated when the microcon-
of 4 KBytes of EPROM configured as troller is attempting to read data from Port
4K x 8 or 2K x 16. Each block must be A in the track mode. It is generated from
contiguous, but the blocks may be placed one product term involving the address
anywhere within the address space of the inputs and the RD strobe (Intel mode) or
microcontroller. R/W and E (Motorola mode). This allows
the user to configure the address range in
RSO0 is used to select the SRAM resource. which the data is to be read from Port A.
This single signal accesses a single 2 CSADOUT1 is generated when the micro-
KByte block of SRAM which may be processor is accessing a “tracked” address.
configured as 2K x 8 or 1K x 16. Again, this It is generated from a single product term
block must be contiguous but may be involving the address inputs and ALE.
placed anywhere in the address map. When the address generated by the micro-
controller is within the block specified by
CSIOPORT is the signal which defines the the user for track mode, and the ALE is
base address of the on-chip 1/O ports and active, CSADOUT1 becomes active, trans-
control registers. The I/O ports and control ferring the address and outputting it from
registers occupy a 2K block of addresses Port A. CSADOUT2 is generated when the
which, like the memories, must be microcontroller is performing a write opera-
contiguous but may be located anywhere in tion to a tracked address. It also has one
the address space of the microcontroller. product term involving the address inputs
Once configured in the address map, and WR (Intel mode) or R/W and E
CSIOPORT defines the base address of (Motorola mode). When the microcontroller
these ports and registers. An offset is performs a write to the appropriate
added to the base address to individually address, CSADOUT2 is generated, trans-
access the registers. Table 1 below lists the ferring the data and outputting it from Port
offset values for these registers. A. For further details on the operation of
the Track Mode, please consult Application
Note 017.
Table 1. : :
p Byte Size Access of the I/0 Port Registers
v Port Register Name Offset from the CSIOPORT
Addresses 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
-BEEE-F_EE
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Example:
Address
Mapping
With PAD A

In this example, we will choose a sample
address map which is similar to those used
in typical microcontroller applications. This
example assumes the use of a PSD301
device with 256 Kbits of EPROM and 16
Kbits of SRAM. Figure 2 below illustrates
our sample address map.

In this example, we have located the boot
code and interrupt service routines begin-
ning at address 0000 in EPROM block 0.
The SRAM is located in the 2K block begin-
ning at address 0x1000 and can be used
for the stack and/or other scratchpad data.
The 1/O ports occupy the 2K block begin-
ning at address 0x1800. Addresses in this
range will access ports A and B and their
control registers. The area from 0x2000 to
Ox8FFF is unused in this example, though
it could be used for external resources as
will be shown later. Finally, the main
program resides in the 28K block of
EPROM located from address 0x9000 to
O0xFFFF and is selected by ES1 — ES7.

Configuring this memory map would
normally require designing a decoder to
generate the appropriate chip selects for
each given address range. For example,
assuming that a microcontroller with a 16-
bit address bus is used, the chip select for
EPROM bank 0 (ES0) would be generated
with the following equation:

ESO =/A12 «/A13 +/A14 « /A15

Equations like this one would be formulated
for each of the chip selects, and the entire
function would probably be placed in some
kind of programmable device. When the
PSD device is used, PAD A replaces this
programmable device. Programming PAD
A to perform this function is a simple task
using WSI's Maple software.

Entering the ADDRESS MAP menu in the
Maple software running on a PC compati-
ble computer, the user will see a screen
similar to the one shown in Figure 3.

Figure 2.
Example
Memory Map

FFFF
MAIN
PROGRAM
9000
8FFF
NOT USED
2000
1FFF
/O PORTS
1800
17FF
SRAM
1000 _
OFFF BOOT CODE &
INTERRUPT SERVICE
0000

ES7 — 60 - 64K
ES6 — 56 - 60K
ES5 — 52 - 56K
ES4 — 48 - 52K
ES3 — 44 - 48K
ES2 — 40 - 44K
ES1 — 36 - 40K

+ USING

l USING CSIOPORT — 6 - 8K

USING RSO - 4 -6K

J USING ESO — 0 - 4K

....
I

]
I
i
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Example:
Address
Mapping With
Pad A (Cont.)

Upon displaying this screen, the Maple
software is ready for the user to enter the
memory map data. This is performed quite
simply by moving the cursor to the appro-
priate point with the arrow keys, and then
entering the appropriate data. The address
mapping may be entered in either of two
ways. First, the user may select each
address bit individually for each chip select
and enter a 0 or 1 as appropriate for the
equation desired. In our example, for ESO
we would enter a 0 in the columns for A12,
A13, A14 and A15. The other bits are don't
cares. In the other method of programming
the pad, the user simply moves the cursor
to the SEGMT START column and enters
the desired starting address for the block.
Again, using our sample memory map, the
user would move to the SEGMT START
column for ESO and enter 0000. Maple

then automatically programs the 0’s and 1’s
into the address bits correctly to program a
4K block of EPROM beginning at address
0x0000. Note that all EPROM blocks must
begin on 4K boundaries. Figure 3 shows
the resulting address map table for our
example.

The address inputs which were unused in
this example (A16, A17, A18 and A19)
could have been used as general purpose
inputs to the PAD for specialized control of
the on-chip memory and |/O resources.
When this is done, the designer has
complete flexibility as to the configuration
of the PSD device resources and may
easily absorb many system functions into
the PSD device. More detail about the use
of A16 — A19 will be provided later in

this note.

PAD B

Eleven of the PAD outputs and 27 of the
product terms are dedicated to PAD B.
Where PAD A was used to control the on-
chip PSD device resources, PAD B controls
any off-chip resources required by the
system. As with PAD A, all inputs to the
PAD are available to PAD B, allowing the
system designer to formulate outputs
involving any combination of address,
strobes and external signals. Unlike PAD A,
several of the outputs of PAD B have up to
four product terms each.

The outputs of PAD B are as follows:

0 CS0-7 (Port B)
 CS8-10 (Port C)

The outputs from PAD B are brought to the
outside world through Port B and Port C.
These outputs are called chip selects,
though they may be used for any function
whatsoever. The port pins are configured
as selected by the user when the device is
programmed with the Maple output file.
There are many configuration options for
each port pin.

Figure 3.
Maple Address
Map Eniry

ADDRESS MAP
A A A A A A A A A SEGMT SEGMT FILE FILE FILE NAME
19 18 17 16 15 14 13 12 11 START STOP START STOP
ESO X X X X 0 0 0 0 N 0000 OFFF
ES1 X X X X 0 0 0 1 N 9000 9FFF
ES2 X X X X 1t 0 1 0 N A000 AFFF
ES3 X X X X 1t o0 1 1 N B000 BFFF
ES4 X X X X 1 1 0 0 N CO000 CFFF
ES5 X X X X 1t 1 0 1 N D000 DFFF
ES6 X X X X 1t 1 1 0 N E000 EFFF
ES7 X X X X 1t 1 1 1 N F000 FFFF
RSO0 X X X X 0 0 0 1 0 1000 17FF
csP X X X X 0 0 0 f 1 1800 1FFF
ALIASES:

Fillin A1 9 — A11 (Binary) or SEGMT START (Hex): and FILE (START, STOP)
and FILE NAME, Use SPACEBAR to erase any field value.

F1 — Return to Main Menu

Cursor—UP:4 Down:} Left Col: <« Right Col: =

F2 — Temporary Exitto DOS F3 —Go to Help

Right—F4 Left—F5

2-317




PSD3XX - Application Note 014

PAD B If you require more information about port This sample port configuration demon-
{cont.) configuration, please consult application strates all of the possible uses of a particu-
note 011. If the port outputs are lar port pin. Though only Ports B and C
configured as chip selects (outputs from may be inputs or outputs to/from the PAD,
the PAD), they may not be used for any Port A is included in the table for complete-
other purpose. For example, the three Port ness. In this example, five of the port pins
C signals may be configured as chip are configured as PAD outputs (CS) and
selects (outputs) or addresses (inputs) but two are configured as PAD inputs (A). The
cannot be both. Fortunately, the flexibility of remaining port pins in this example are
the PSD device and the Maple software configured as either I/O or address outputs.
allows the designer to configure each Port Several of the CS outputs have been
B and C pin individually, so that the number configured as open drain. This allows them
of outputs and inputs may be optimized for to be connected together in a wired OR
a particular design requirement. See Table configuration to increase the number of
2 below for an example of this flexibility. product terms even further if desired.
gahle 12' Port Pin Configuration CM0S/0D
Czllillg 7”3';70” PAO Address Out CMOS
g PAT Address Out CMOS
PA2 Address Out CMOS
PA3 Address Out CMOS
PA4 110 CMOS
PAS5 110 oD
PA6 110 oD
PA7 110 CMOS
PBO CSo CcMOSs
PB1 Cs1 CMOS
PB2 Ccs2 oD
PB3 CS3 oD
PB4 110 CMOS
PB5 /O CMOS
PB6 1/0 CMOS
PB7 /0 CMOS
PCO A16 —
PC1 A7 —
PC2 CS10 oD
E){ample: Assume that it is necessary to generate the data entry, each one corresponding to one
Generating a following equation given the port configura- of the available product terms for CS0.
Logio Equation tipn in Table 2 above. This equation is a Implementing this equation required using
With PAD B simple OR of three product terms. three of the four available product terms.

CSO0 =A15°A14+/A13°*/A17 *RD
+/A15+ A14* A12* WR + A16

Figure 4 illustrates the Maple programming
sequence to generate this equation.

To program this equation, the PORT B
menu is entered from the Maple software.
CS0 is selected by moving the cursor to it
using the arrow keys. With CSO0 selected,
the user then presses the F3 key to bring
up the CHIP SELECT DEFINITION table
for CS0. The table contains four rows for

The fourth is left blank and will not be used
to generate the output.

To enter the equation into the table, simply
move the cursor around into the appropri-
ate position and enter a 1 if the corre-
sponding signal should be high for the
equation to be true, 0 if it should be low,
and X or SPACE if the signal is a don’t
care. The first term of the equation requires
a low on A17, a high on A15, a high on
A14, alow on A13 and a high on RD for the
term to become active. Thus, 1’s are
placed in the A15, A14 and RD positions,
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Example: and 0’s are placed in the A17 and A13 of the CS0 — CS3 outputs, two terms are
i positions. The remaining terms in the equa- available on the CS4 — CS7 outputs and
enerating a ) !
Loyic Equatian tion are entered in the same way. Note that one term is available on CS8 — CS10.
With PAD B A17 and A16 in this example need not be When planning the use of the PAD outputs,
address bits, but may instead be used to it is important to consider this so that the
(Cont.) bring external signals into the PAD. most efficient use of the product terms can
be achieved.
Four product terms are available on each
Figure 4.
Programming PORT B
PAD Outputs
P PIN |CS/VO [ CMOS/OD CHIP SELECT DEFINITION CS0
PBO | CSO CMOS
E:; 82; gmgz A19 | A18| A17 | A16]| A15) A14|A13 | A12| A11|ALE| RD|WR
1 X X
PB3 | CS3 CMOS X X 0 )): ! 0 X X
PB4 | csa CMOS X X X 0 1 1 X | X X1 1
PB5 | CSs5 CMOS X X X 1 X[ X [X X X | X X1 X
PB6 | CS6 CMOS
PB7 | CS7 CMOS
ALIASES:
CS definition is the NOR of the product terms (rows). Enter 1 to select Active High signal,
0 to select Active Low signal, X to mean "don't care", SPACEBAR to erase. Enter values
in columns relevant to your application; other blank columns will be treated as
"don't cares".
F1 — Return to PORT B Cursor—Up:4 Down:}  Left: «= Right: —
Application The following section will illustrate the use write). The E signal is the clock used to
Examples of the PAD for system logic replacement in strobe the data in or out of the microcon-

some common microcontroller applications.

Basic Chip Select Generation

One of the simplest uses of PAD B is the
generation of chip selects for off-chip
resources such as I/O devices or memo-
ries. Figure 5 below depicts the connection
between a 68HC11 microcontroller, the
PSD301 and two common peripheral
devices: the 8250 UART and the 8254
counter/timer.

The 68HC11 is an 8-bit microcontroller with
a 16-bit address bus. The lower 8 bits of
address are multiplexed with the data bus
while the upper 8 bits are transmitted on
their own bus. An address strobe (AS) is
provided to latch the address off of the
multiplexed bus. A R/W signal indicates
whether the current bus transaction is a
read or a write (RW =1 =read, RW =0 =

troller. The PSD301 can be configured to
exactly match this signal definition and then
connected as shown in the diagram. Not all
of the 68HC11 or PSD301 signals are
shown, only those relevant to this example
of PAD capability.

The 8250 is a UART device commonly
used in microcontroller systems to provide
a serial data communication port. It has a
simple bus interface, yet does not directly
connect with the 68HC11 bus architecture.
It requires an 8-bit bus to transfer data to
and from the microcontroller and a sepa-
rate 3-bit address bus used to access its
internal registers. It also requires a chip
select and separate read and write strobes
(RD and WR). The chip select is generated
by decoding the address from the micro-
controller. The RD and WR signals may be
generated from the R/W and E signals
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Figure 5.
A .T.Vp’ca’ 68HC11 PSD301 INS8250
Microcontroller
pcol— | —— apo PAO — Do
Sy stem PC1——J,— AD1 PA1 /—1 D1
pc2[—}/— Ap2 PA2 —{p2
PC3|—}—— AD3 PA3 —| o3
PCa |~ AD4 PA4 —{ps
pest—}—— Aps PAS —{os
PC6 }—\ [~ AD6 PA6 — D6
pe7|—,—— Ap7 PA7 D7
PBO A8 PBO A0
PB1 A9 PB1 A1
PB2 A10 PB2 A2
PB3 At PB3 .
PB4 A12 PB4 sz
PB5 A13 PB5 RD
PB6 Ata PB6 WR
PB7 A15 PB7
8254
E E PCO
RW RW PC1 ¢ ,'3‘,’
AS AS PC2 g
i =F
.
fgmm b
P
o
a1
RD
WR
cs
Application according to the following equations: which, like the 8250, is a peripheral used in
Examples _ many microcontroller applications. lts bus
(Cont.) /RD = /(R/W + E) connection is very similar to the 8250,

/WR = /(/R/W « E)

These equations may be easily generated
using PAD B and sent out through two of
the chip select outputs. We have chosen
CS5 and CS6, which come out on PB5 and
PBS, for this example.

In order to provide the address lines to the
8250, we have configured Port A to output
the latched address. This eliminates the
need for any external latches to demultiplex
the address/data bus from the microcon-
troller. Though all eight of the Port A pins
have been configured as address outputs
in this example, it is possible to configure
only those address bits required for the
application, AO — A2 in this example, and
configure the remaining Port A pins as
general 1/O.

The 8254 is a programmable interval timer
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allowing it to use the same read and write
strobes (RD and WR) and address lines. It
also requires a chip select which is
decoded from the microcontroller address.

The chip selects for both of the peripheral
devices may be easily decoded from the
address inputs to PAD B. Normally, the
addresses which are inputs to the PAD
(A11 — A19) would give decoding resolution
down to 2K. This means that each of the
two peripheral devices that require chip
selects would be allocated an address
range of at least 2K. Since these devices
do not require this much space and the
68HC11 has only a 16-bit address bus, it is
possible to use the high order address
inputs of the PSD device to improve the
decoding resolution. To achieve this goal,
we have configured Port C as address
inputs A16 — A18, but have connected
them to A8 — A10 from the microcontroller.
This means that the PAD will now have




PSD3XX - Application Note 014

Application
Examples
(Cont.)

access to A8 — A15 for decoding, thus
providing a resolution of 256 instead of 2K.
This could actually be further reduced to a
resolution of 128 if we were to configure
the A19/CSl input to be A19, and then
connect it to A7 from the microcontroller. In
this example, we have not done this so that
CSl is still available to placethe PSD301
into low power mode if required.

We now have to define the addresses of
each of the peripherals so that the chip
select equations may be defined. We will
start from the memory map provided earlier
in Figure 2. This map allocated all of the
internal resources of the PSD device. The
external peripherals may be easily added
to the unused area between addresses
0x2000 and Ox8FFF. Figure 6 depicts the
new map with the external devices added.
Notice that the internal resources can keep

their original address mapping even though
the additional address inputs (A8 — A10)
have been added. This is because these
inputs may be don't cares in the decoding
for the internal resources even when they
are being used for the external resources.

Now, to wrap up this simple design, we
must enter the configuration and mapping
information into Maple. The configuration of
the PSD device must be consistent with the
operation of the 68HC11 microcontroller.
The address/data mode must be multi-
plexed, the data bus must be 8 bits wide,
CSI/A19 may be configured either way, the
reset polarity should be active low, the ALE
polarity is active high, the read and write
lines must be R/W and E, A19 — A16
should be latched so that these bits
become available just like the rest of the
address bus, and the read strobes for the

Figure 6.
Memory Map
With Peripherals

FFFF
MAIN
PROGRAM
8000
7FFF
PERIPHERAL # 3
7000 1Ws
6FFF
PERIPHERAL # 2
6 WS
6000
5FFF
PERIPHERAL # 1
5000 3 ws
4FFF
/O PORTS
4800
47FF
SRAM
4000
i 80C196KB
INTERNAL RESOURCE
0000

ES7 — 60 - 64K
ES6 — 56 - 60K
ES5 — 52 - 56K
ES4 — 48 - 52K

+ USING
ES3 — 44 - 48K
ES2 — 40 - 44K
ES1 — 36 - 40K
T ES0 — 32 - 36K
- USING CS7 — 28 - 32K
<
+ USING CS6 — 24 - 28K
{ USING CS5 — 20 - 24K

+ USING CSIOPORT 18 - 20K

 USING RSO — 16 - 18K
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SRAM and EPROM will be the same. This
configuration should be entered from the
configuration menu of the Maple software.

The address map programming for this
example will remain the same as the one
used earlier in Figure 3. The only items
remaining are the programming of the ports
and the generation of the equations for the
chip selects and read/write strobes. First
we must configure Port A to provide the
latched address to the peripherals. This is
accomplished by entering the PORT A
menu in the Maple software. Maple will
then ask you if you would like Port A
configured for address I/I0O or the Track
Mode. For this example, we will use the
address/I/O configuration. Next, Port A
must be configured pin for pin as an
address output. This is easily performed by
using the cursor keys to select the appro-
priate pin and pressing the SPACE BAR to
change the configuration. It is also possible
to configure each pin as an open drain or
CMOS output, but for address outputs, it is
better to make them CMOS.

Now, PORT C must be configured to
provide the three additional address inputs.
This is performed by entering the PORT C
menu in Maple and selecting the appropri-
ate pin with the cursor. Each pin should be
configured as an address bit (Ai). Maple will
call the pins A16 — A18 even though we will
be using them as A8 — A10.

Lastly, we must configure the Port B
outputs to become the chip selects and
read/write strobes. First, the PORT B menu
must be entered. Now, we must configure
each pin as an /O or CS output.

PBO — PB3 may be configured as general
purpose I/O pins. PB4 — PB7 must be
configured as chip selects. Once config-
ured as chip selects, the equations for each
output may be entered by following the
Maple instructions. The procedure is the
same as the one used in the earlier chip
select example. Our equations, including
the ones developed earlier for the read and
write strobes, are defined for each output
as follows:

PB5 = /CS5 = /RD = /(R/W * E)
PB6 = /CS6 = /WR = /(/R/W « E)

PB4 =/CS4 =/8250CS = /(A15* /A14 ¢
A13 ¢ /A12 ¢ /A11 * /A18 * /A17 * /A16)

PB7 =/CS7 =/8254CS = /(A15 ¢ /A14 ¢
A13 ¢ /A12 ¢ /A11 */A18 * /A17 * A16)

This completes the design integrating these
four components with no additional logic
whatsoever. There is also additional space
in the PAD for more functions if necessary,
so we have not yet reached the limit of the
integration possibilities with the PSD301.

Wait State
Generation

Often, when using some of the newer high-
performance microcontrollers with slower
external peripherals, it is not possible to
complete a read or write cycle to the
peripheral in the time allowed by the micro-
controller’s minimum bus cycle. In this
case, one or more wait states must be
added to slow the controller down to the
speed of the peripheral. One way of doing
this is to fix a number of wait states for all
bus cycles to allow the slowest device
enough time for its access. Some
controllers even provide the capability to do
this internally through the programming of a
register. This works, of course, but can
severely impact the performance of the
system. There is no need to penalize the
performance of the entire system, which
can include zero wait state memory
devices and other peripherals, simply
because one or more of the external

devices requires some number of wait
states. It is possible, with minimal logic, to
create a completely programmable auto-
matic wait state generator using the
PSD301 which will allow the fast resources
to operate at zero wait states and still
provide from one to eight wait states for the
slower resources.

For this example, we will use an Intel
80C196KB microcontroller running at 12
MHz. This controller has the capability to
operate in a 16-bit data mode, providing
the opportunity to further increase perfor-
mance if the system can also operate in
this mode. The PSD301 does have the
capability of operating in the 16-bit mode,
making it a good match for the 80C196. We
will assume that the 80C196 must be inter-
faced to several slow 8-bit peripherals
requiring from one to eight wait states. With
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the PSD301, we can provide the correct
number of wait states for each peripheral
with the added capability of dynamically
sizing the bus to the appropriate width for
the current access.

The memory map we will use for this
design is depicted in Figure 7. The internal
resources of some 80C196 derivatives
occupy most of the address space from
0x0000 to 0x3FFF, though some have less
resources. Therefore, we have constructed
the memory map to place the PSD device
resources above address 0x4000. The
PSD301 SRAM and I/0 devices occupy
from address 0x4000 to 0x4FFF. This
leaves the area from 0x5000 to 0x7FFF for
external peripherals while leaving 0x8000
to OxFFFF for the EPROM banks. We
assume that we must connect three exter-
nal peripherals to the PSD device using
this address space, one requiring one wait
state, one requiring three and one requiring
six. This memory map is entered into the
part similarly to the previous examples.

To achieve the variable number of wait
states, the ideal solution is to decode the
address to determine the number of wait
states required for a particular address
range, and then to use a counter to count
the appropriate number. By using the PAD
to initialize an external counter, a variable
wait state counter can be created in this
manner. This wait state generator requires
only one external device, a 74FCT191
counter. The circuit used to implement this
function is illustrated in Figure 8. The
80C196KB is directly connected to the PSD
device which in turn provides the three chip
select signals for the external peripherals
(PER1CS, PER2CS and PER3CS) as well
as the wait state generator function and the
dynamic bus sizing. Ports B and C are fully
utilized to provide the logic inputs and
outputs required to implement these func-
tions, while Port A is still available for
general I/0 or address use.

This circuit uses PAD B to decode the
addresses driven by the microcontroller

Figure 7.
Memory
Map

FFFF
MAIN
PROGRAM
9000
8FFF
NOT USED
2200
21FF
8254
INTERVAL TIMER
2100
20FF
8250
2000 UART
1FFF
/O PORTS
1800
17FF
SRAM
1000
OFFF BOOT CODE &
INTERRUPT SERVICE
0000

ES7 — 60 - 64K
ES6 — 56 - 60K

L ES5 — 52 - 56K
USING ES4 — 48 - 52K
ES3 — 44 - 48K
ES2 — 40 - 44K
ES1 — 36 - 40K
USING CS7 — 8125 - 8.25K
L USING CS4 — 8- 8125K

- USING CSIOPORT — 6 - 8K
3
- USING RSO — 4 - 6K
<
+ USING ESO — 0-4K

|
Iy
|
"

,“
ﬂr
N
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and provide four outputs, based on these
addresses, which are used to initialize the
74FCT191 counter with its initial value. The
counter is initialized using ALE to latch
these four PAD outputs. The load signal for
the counter is active low, however, while
ALE is active high, so ALE is inverted using
PAD B and sent out through Port C.
Though the 80C196KB can be configured
to provide an active-low address strobe,
ADYV, the timing of the signal is inappropri-
ate for use as the LOAD input to the
counter. Once the counter is initialized, it
counts up from the initial value until the
most significant bit increments from 0 to 1.
The output of the most significant counter
bit is routed to the READY input of the
microcontroller. Thus, the controller will be
held in wait states until the most significant
counter bit is incremented. This output is
also routed to the CTEN signal of the
counter so that counting will cease once
the READY signal has been issued to the
controller. The clock for the counter is an
inverted version of the CLKOUT signal
from the controller. This clock must be
inverted since the 80C196KB uses the
falling edge of the clock to sample the

READY input. PAD B again provides the
inversion function by routing CLKOUT
into one of the Port C pins, inverting it
and routing it back out through another
Port C pin.

The counter provides from zero to eight
wait states depending on the initialized
value. For zero wait states, the most signifi-
cant counter bit is initialized to a “1”, which
provides the READY signal to the controller
immediately and disables the counter from
incrementing. If one wait state is desired,
the counter is loaded with the value 7 (0111
binary) so that after it increments once, the
most significant bit switches to a “1” and
provides the READY to the controller.
When two wait states are required, a 6
(0110 binary) is loaded into the counter,
and so on for the rest of the wait state
values.

To properly size the bus to the appropriate
width, PAD B is again used to decode the
addresses of the 8-bit devices. When the
address of an 8-bit device is encountered,
the BUSWIDTH signal is driven to
configure the 80C196KB address to eight

Figure 8.
Wait State
Generation
Circuit

80C196KB PSD301
ADO ADO PAO
AD1 AD1 PA1
AD2 AD2 PA2 |—
AD3 AD3 PA3 |— — | GENERAL
AD4 AD4 PA4 | — — [ PURPOSE
AD5 ADS5 PA5 | | ADDRESS OR IO
AD6 AD6 PA6 |——
AD7 AD7 PA7 |— 74FCT191
ADO ADS8 PBO QA
AD1 AD9 PB1 QB
AD2 AD10  PB2 Qc
AD3 AD11 PB3 QD
AD4 AD12 PB4 |— PERICS L] CTEN
AD5 AD13  PB5 |— PER2CS
AD6 AD14  PB6 |— PER3CS LOAD
AD7 AD15 PB7 CLK p r«
D/U
RD RD PCO I
WR WR PC1 =
ALE ALE PC2
BHE BHE
CLKOUT
BUSWIDTH
READY
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Wait State bits. For all other addresses, the width is CLKOUT signal. These equations are listed
Generation set for 16 bits. The BUSWIDTH signal is below:
(cnllt.) output from one of the Port B pins. PCO = /LOAD = /ALE
The PSD device must now be configured to PC1 = /CLKOUT = /A18
provide the functions required by the ) .
example circuit. The configuration of the The equations are programmed by entering
PSD must first be programmed to function the CHIP SELECT DEFINITION menu for
with the 80C196KB. This is easily each of the two chip selects, as in the
; i le, and entering the appro-
performed by the Maple software as in the previous examp ¢
previous example. The address/data mode ~ Priate 1's, 0's and DON'T CARES. In the
should be multiplexed, the data bus width case of PCO, there are don't cares in all of
should be 16 bits, CSI/A19 may be the PAD.mputs except ALE, whgre thgre is
configured as required for the application, a 0. Similarly, for PC1, the A18 inputis a 0
the reset polarity should be active low, the while the rest of the PAD inputs are don't
ALE polarity should be active high, sepa- cares.
rate RD and WR strobes should be used . ) .
and A19 — A16 should be transparent, not Port A is usually configured next, and in
latched, since they are used as logic inputs ~ thiS €xample it is free to be configured in
to the PAD. any mode necessary for the application. It
may become either I/O or address outputs,
Next, we must program the functionality of or may be set in the Track Mode as
Port C. For this example, PCO and PC1 are ~ described earlier.
used as outputs from the PAD to provide ) )
the LOAD and CLK signals for the ‘191 We are now rgady to configure Port B. ThIS
counter. This is performed by entering the example requires that all of the Port B pins
PORT C menu in Maple and configuring be used as chip selects (logic outputs) from
PCO and PC1 as CS8 and CS9, respec- PAD B. PBO — PB3 are used to initialize the
tively. PC2 is used to input the CLKOUT counter with the correct number of wait
signal from the microcontroller to the PAD states for each device. These outputs are
so that it may be inverted. Therefore, it defined accordl_ng to the address ranges for
must be configured as address input A18. each of the peripherals and the number of
Now, the equations used to generate the walit states required for each. Table 3
PCO and PC1 outputs must be entered into ~ SUmmarizes the outputs required for each
the PAD. PCO is the LOAD signal whichis ~ Peripheral so that we may define the
just the ALE input inverted. PC1 is an correct equations for the outputs.
inverted version of A18, which contains the
Table 3. Peripheral No. Address Range No. Wait States  PBO-PB3
Wait State
s"mmary 1 0x5000-5FFF 3 1010
2 0x6000-6FFF 6 0100
3 0x7000-7FFF 1 1110
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Wait State This table can be easily used to form the
Generation necessary equations for PBO — PB3. PB3
(l,‘ont ) can be considered the enable for the wait

state generator which is active low only in
the address ranges of the three peripher-
als. It must remain high for all other
address ranges. The other three outputs
simply encode the proper number of wait
states. The resulting equations are listed
below:

PBO = /QA = /(A15 * A14 » A13 * /A12)
PB1=/QB = /(A15 + A14 + /A13 * A12)
PB2 = /QC = /(A15 * A14 * A13 * /A12)

PB3 =/QD = /(A15 * A14 * /A13 * A12 +
/A15 * A14+ A13 * /A12 + /A15  Al4
A13+A12)

PB4 — PB6 are used as chip selects for
each of the three peripherals and are
simply decoded from the address inputs by
PAD B corresponding to the address
ranges listed in Table 2. These equations
are listed below:

PB4 = /PER1CS = /(A15* A14 *

Finally, PB7 is used to perform the bus
sizing function. It should be sized to eight
bits whenever any of the external peripher-
als is accessed. It should be sized to 16
bits for all other accesses. The 80C196KB
requires a high on the BUSWIDTH input for
16-bit operation and a low for 8-bit opera-
tion. This is accomplished by the equation
below:

PB7 = BUSWIDTH =/(A15 ¢ A14 * A13 +
/A15* A14 + /A13 * A12)

This completes the equations for Port B.
These equations are entered in the Maple
software by selecting the Port B chip select
definition screens as described in the previ-
ous example and entering 1’s and 0’s in the
appropriate locations. Remember that don’t
cares (X’s or blanks) must be entered in all
inputs which are not used by a particular
equation.

Finally, we must enter the memory map
into Maple Address Map screen. This is
performed as in the previous example by
entering 1’s, 0’s or don’t cares in the appro-
priate places.

/A13 ¢ A12)
PB5 = /PER2CS = /(A15* A14
A13*/A12)
PB6 = /PER3CS = /(A15* A14 ¢
A13+ A12)
Conclusion The PSD device may be used in a variety microcontroller application. The

of applications requiring the simplicity,
space savings and performance possible
by the integration of memory and
programmable elements. But a significant
portion of the value of the PSD device, is
its ability to absorb much of the logic
functionality which normally surrounds a

programmability of the device allows the
designer to make changes to both the
software and the design itself as required.
This is not possible with masked ROM or
ASIC-based designs. The PSD device can
truly turn a microcontroller into a complete
two-chip solution.
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Power Considerations In The PSD3XX

By Jeff Miller

Introduction

The PSD3XX is a configurable microcon-
troller peripheral integrating programmable
logic, EPROM and SRAM technologies into
a single piece of silicon. It has been used
extensively in microcontroller applications
around the world by virtue of its high level
of integration, configurability and ease of
use. This integration makes possible the
design of very compact microcontroller
systems, enabling the user to squeeze a
great deal of functionality into a very small
space. Thus, the PSD3XX has found its
way into many small hand-held and/or
battery operated applications such as cellu-
lar phones, medical instrumentation and
laptop or notebook computers which
usually require, in addition to small space,
a very low power consumption.

The PSD3XX family is based on a patented
high-performance CMOS technology and,

like other CMOS devices, requires very
low power consumption even when no
particular effort is made to minimize the
PSD3XX power. But, when some special
care is taken during the programming

and configuration of the device, power can
be reduced even further, making the
PSD3XX even more valuable in these
power-sensitive applications. This applica-
tion note will describe the methods which
can be used to reduce the PSD3XX power
consumption in both active and stand-by
modes. It makes sense to use some of
these techniques even when low power is
not a primary design requirement since
they are easy to implement and require no
additional expense. We believe that proper
implementation of the material in this note
will make the PSD3XX an invaluable
member of any low-power microcontroller
system.

Power Use
In The PSD3XX

The PSD3XX contains several modules
internally, each of which can be considered
a power consumer when in operation.
These modules include the PAD,
(Programmable Address Decoder)EPROM
and SRAM blocks. The key to reducing the
power used by the PSD3XX is to reduce
the power used by each of these modules
individually.

Under normal operation, several of the
functional modules may be operating, while
others may be standing by. A module in
stand by uses much less power than one
that is active. For example, whenever the
SRAM is not being actively used, it is
disabled and therefore consumes less
power. This is also true of the PAD. A PAD
term which is active expends more power
than one which is inactive. This would also
be true of the EPROM. However, in some
PSD3XX models, the EPROM is always
active, in which case it will always draw
power. This is done in order to provide the
best access time possible for the EPROM.
The Low Power family of PSD3XXs does
not keep the EPROM enabled at all times,

and thus the designer can save power by
minimizing the time during which the
EPROM is accessed. Use of this feature
does impact the speed of the PSD3XX
EPROM, which results in the loss of the
120 ns speed grade. There are other
methods of reducing EPROM power even
when the EPROM is enabled. These will
be discussed in detail later in this note.
When the time that each PSD3XX function
is kept in standby mode is maximized, the
power expense is minimized.

There is a way to place the entire PSD3XX
into the standby mode at once, thereby
reducing power usage to the bare
minimum. This can be done through the
use of the CSI (Chip Select Input) pin.
When the PSD3XX is deselected by the
CSl pin, the entire part enters the standby
mode using only about 50 pA of current.
While in this mode, the PSD3XX is inca-
pable of performing any functions, includ-
ing PAD logic equations, but this is an
excellent method of reducing system
power in designs which have low active
duty cycles.
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CMOS
Power
Characteristics

As a CMOS part, the PSD3XX behaves in
the same way as other CMOS devices in
terms of power dissipation. The PSD3XX
consumes the most power when the
temperature is low, the voltage is high and
the frequency is high. Low temperature in
CMOS devices, unlike in bipolar devices,
causes the transistors to speed up, thus
consuming more power. Therefore, if the
system will never operate in low
temperature environments, power
dissipation will be lower. Another result of
this characteristic is that CMOS parts do
not generally experience thermal runaway.
As temperature increases, the power
expended by the CMOS device decreases,
thus the part tends to effectively cool itself
off.

Another characteristic of CMOS devices is
the effect of voltage variations. CMOS
behaves similarly to TTL devices with
respect to voltage. When input voltage

rises, the current drawn by a CMOS device
also rises. As input voltage falls, input
current also falls. Thus, the CMOS device
will draw the least current at its lowest
allowable supply voltage. This voltage is
4.5V in the PSD3XX. Taking the voltage
below this level will generally slow the
device down to below its specified speed
as well as jeopardize its data retention
capability. Between 4.5 and 5.5V, the
PSD3XX varies by about 0.85mA per 0.1V
variation. Thus, the PSD3XX will draw
approximately 0.85 mA less current at 4.9V
than at 5.0V V.

Lastly, frequency of operation plays an
important role in the power dissipation of a
CMOS device. A CMOS gate expends the
greatest power while it is switching
between the logic 0 and logic 1 states, or
vice versa. This can be easily understood
when looking at the circuit diagram for a
typical CMOS output shown in Figure 1.

Figure 1.
Typical CMOS
Output Circuit

OUTPUT

CL

The circuit above represents a typical
CMOS inverter output. Normally, either the
top transistor is off (output = logic 0) or the
bottom transistor is off (output = logic 1).
MOS transistors have very low leakage
currents which means that under these
normal conditions, very little current will be
passing from V. to ground. However,
when the input to the inverter is switching,
both transistors will not switch from their
present conditions to their new conditions
at precisely the same instant. Therefore,
both transistors will be on for a very brief
instant during the transition. During this
time there is a low impedance path from
V¢ to ground and some current is drawn
by the circuit. In addition, the output will
have some load capacitance (C)

which must be charged during switching,

|l

even if the load itself draws little or no
static current. Thus, during the switching
process the power expended by a CMOS
device is at its highest.

The switching current drawn by the device
is dependent on the number of times the
outputs are forced to switch logic states in
a unit of time. Therefore, the frequency of
operation of the part directly influences its
dynamic power consumption. The lower
the operational frequency, the lower the
dynamic power expended by the device. In
the PSD3XX, frequency of operation is
determined by the rate at which the
addresses are changing, usually indicated
by the frequency of the ALE or AS signal.
Generally, the PSD3XX draws about 3 mA
of additional current for each 1 MHz added
to the frequency of operation.
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Power
Management
Technigues

In The PSD3XX

The above mentioned features and charac-
teristics can be used to the designer’s
advantage when designing compact micro-
controller systems which have a tight
power budget. In the sections that follow,
several methods for reducing the PSD3XX
power will be presented.

Power Down Mode

Many system designs do not require the
microcontroller, and therefore the PSD3XX,
to operate continuously. Systems, like
cellular telephones and notebook
computers, spend a large amount of time
inactive — waiting for something to happen
like a press of a button or keyboard. During
this time, many designers place the micro-
controller into a low power idle or sleep
mode. In the sleep mode, the controller
expends significantly lower power. The
microcontroller is usually awakened by
some event — a key on a keypad being
pressed, for instance, which may result in
an interrupt. There is no need for the
PSD3XX to be active during the time that
the microcontroller is not active. Therefore,

the PSD3XX should be placed in the
power down mode (CSl inactive) to reduce
the PSD3XX current down to its standby
value.

The PSD3XX must also be awakened
when the microcontroller is awakened so
that it may provide an instruction to the
controller when it requires one. If the
microcontroller itself has a chip select
output, like the Motorola 683XX series
controllers, it may be used to awaken the
PSD3XX as necessary. However, if it does
not, there will be a problem. If the micro-
controller itself is used to power down the
PSD3XX, through an I/O port pin for
example, there will be no way to power up
the PSD3XX again since the PSD3XX
itself contains the instruction that the
microcontroller must use to activate the
CSl signal to awaken the PSD3XX. The
way to correct this situation is to design a
circuit which detects when the microcon-
troller is coming out of its power down
mode before it must fetch the first instruc-
tion. Such a circuit is depicted in Figure 2

Figure 2.
Simple Power
Down Circuit

68HC11
74ACT05

Vop
D

$n

PSD301

csi

>

Ayl

~

~C

In this circuit diagram, a Motorola 68HC11
microcontroller is connected to a PSD3XX
in a low power system. The circuit functions
quite simply. The E signal from the HC11 is
normally a free running clock at 1/4 the
frequency of the input clock. When the
HC11 is placed into the sleep mode by the
software (by executing the STOP
instruction), the E signal stops oscillating
and remains low until an interrupt or
internal timer event occurs. After the

interrupt has been received by the
controller, the E signal resumes toggling,
but there will be a minimum of two E

clock cycles prior to the first AS. This
characteristic can be used to place the
PSD3XX into its low power standby mode
whenever the STOP has been executed in
the HC11 and to awaken it before it must
supply an instruction to the HC11.

7773
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The ACTO05 device shown in the diagram is
simply an open collector inverter. When the
E signal is oscillating, the output of the
inverter will be toggling between ground
and high impedance. When the output is at
ground, the capacitor will rapidly discharge
from its present state into the ACT05.
When the output is high impedance, the
capacitor will slowly charge up to Vg
through the resistor. Thus, under normal
operation the CSI input of the PSD3XX will
be at or near 0 V, provided the RC time
constant is large enough to prevent the
capacitor from charging up beyond a logic
zero level of 0.6 V.

When the HC11 enters the sleep mode the
E signal remains low. This enables the

capacitor to slowly charge up to a logic one
level which then places the PSD3XX into
the standby mode in which it will consume
only about 50uA of current. After the
controller exits the sleep mode, the E signal
will resume oscillating which rapidly
discharges the capacitor. This, in turn,
activates the CSl input to the PSD3XX,
bringing it out of the power down mode.
Since the E signal will oscillate for at least
two full cycles before the first AS strobe
begins a new bus cycle, the PSD3XX will
have ample time to recover from the power
down mode before having to supply an
instruction to the HC11 for processing. In
operation, the circuit results in a timing
diagram similar to the one in Figure 3.

Figure 3.
68HC11 Stop
Timing

STOP ACTIVE

RECOVERY

LI L4 L

csi

Y \_/\—/_;

A similar circuit can be used for Intel 8031
type controllers. Controllers conforming to
the Intel 8031 family generally have two
low power modes: IDLE and POWER
DOWN. The IDLE mode causes the
controller to cease instruction execution,
but its internal clocks continue to run. This
saves significant power while leaving the

internal timers and other functions opera-
tional. When in the IDLE mode, both the
ALE signal and the PSEN signal are held
high. A circuit similar to the one illustrated
for the 68HC11 may be used to detect the
end of oscillation on the ALE signal. This
circuit is shown in Figure 4.

Figure 4.
8031 Idle
Circuit
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Power The circuit operates on the same principle ACTO09 is simply an AND gate with an
Management as the one used earlier for the Motorola open collector output. It performs the same
Teclmiques processor. The ALE signal normally function as the inverter in the previous
oscillates high for 2 clocks out of every 6 or example without inverting the signal. When
In The PSD3XX 12 clocks, depending on whether an interrupt or reset is received, the ALE
(caﬂt-) instruction or data accesses are being signal begins to toggle again, but at least
performed. The software places the 8031 two “dummy” unused ALE cycles will occur
into the Idle mode by setting bit 0 in the before the first meaningful instruction is
PCON register. Once set, the ALE and fetched, giving the PSD3XX time to
PSEN signals remain high until an interrupt recover from the power down mode. The
or hardware reset occur. During this time, timing for the above circuit is shown in
the CSi signal will float high with the RC Figure 5.
circuit, as in the earlier example. The
Figure 5.
8031 Idle J
A
Timing ALE I_..l r \ | M '_i M
csl \
If the system requires truly the lowest state until a hardware reset or an interrupt
power available, the 8031 POWER DOWN is received. Thus, a circuit similar to the
mode may be used. This disables all one above may be used to detect the static
internal operations of the 8031 as well as condition of the ALE signal, but an
the external ones. Thus, any on-chip inverting gate must be used instead of the
peripherals like timers and serial communi- ACTO09 (such as the ACTO5 used in the
cation links will be disabled. This places the Motorola example earlier).
controller into its lowest power mode
possible. Software may place the 8031 into If both the POWER DOWN and IDLE
the POWER DOWN mode by setting bit 1 modes must be used, the gate may be
in the PCON register. When execution of replaced with an ACT266 exclusive NOR
the instruction is complete, the ALE signal with an open collector output. This circuit is
will be driven low and will remain in this shown in Figure 6.
Figure 6.
8031 Power v
Down or Idle DD
Circuit

80C552 Vo BIT

ALE

Sn

PSD301

|

O
@

Ep

74ACT266

—~C

2-331




PSD3XX - Application Note 016

Fower PSDIXX or he contoler tsof fthe
or the controller itself. If the

%ac”':g:":;es"t controller is used to provide the I/O bit, it
must hold the correct value on the output

In The PSD3XX even when in the idle or sleep mode, as the

(Cont.) PSD3XX does. When the /0 bit is low, the
POWER DOWN mode is enabled (a low on
ALE and a LOW on the I/O bit will result in
a high on CSI). When the |/O bit is high,
the IDLE mode is enabled (a high on ALE
and a high on the I/O bit will result in a high
on CSi).

For all of the above circuits to operate
correctly, the value of the RC network must
be carefully calculated to insure proper
operation in the normal mode. This means
that under normal operation, CSI must
never climb above 0.4 V, which will
guarantee that it is always recognized by
the PSD3XX as a low.

For example, the 68HC11 circuit shown in
Figure 2 used the E signal from the
controller to disable the PSD3XX. The E
signal oscillates at 1/4 the frequency of the
HC11’s input clock. If an 8 MHz HC11 is
used, the_E signal will oscillate at 2 MHz.
This results in an E signal clock period of
500 ns. During this 500 ns the E signal will
be low for 250 ns. Thus, the RC network
must be chosen to prevent the CSI signal
from climbing above 0.4 V for at least

250 ns. The equation below governs the
voltage across the capacitor (V), and thus
the voltage present on the CSl pin:

Ve = Vgg(1 - e~/RC)

where V is the voltage across the
capacitor (which is the same as the CSI
pin), V¢ is the supply voltage, and t is the
time in seconds after the output of the open
collector gate switches from a low to an
open circuit. Solving for RC we get:

RC = -tIn(1-Vo/V o)

In order to determine the minimum values
for R and C, we must solve this equation
for the point of time which is of interest. We
must have V¢ no greater than 0.4V at time
t =250 ns. Thus, with V=5V, the
equation may be rewritten as follows:

RC =-250 x 10~9/In (1 - 0.4/5.0) =
3.0x1076

An acceptable RC network for this case
might be a resistor of 100KQ and a
capacitor of 30pF. These values will
provide no margin for the circuit so some
additional resistance or capacitance may
be desired. Of course, larger values may
be used without harming the circuit, they
will just cause the low power mode to be
entered more slowly. The case of leaving
the low power mode is less critical, since
the capacitor will discharge more quickly
through the gate than it will charge up
through the resistor. In the interest of
minimizing power use by the circuit itself, it
is best to use a larger resistor value and a
smaller capacitor value, since this will
cause less current to be sunk by the gate
which drives the circuit.

Using this equation, it is possible to
determine the RC value required for any
controller and/or frequency. It is only
necessary to determine the length of time
that the RC will be required to hold the CSI
signal below 0.4 V and plug that value into
the above equation.

If a more deterministic method is desired
for placing the PSD3XX in the power
down mode, a fully digital circuit may be
implemented which uses very few addi-
tional components. This circuit is shown in
Figure 7 for the 68HC11 controller.

This circuit performs the same function as
the RC circuit described earlier, but does it
digitally. The 74ACT164 is a shift register
which is used in this example to detect
when eight HC11 input clocks occur while
the E signal remains low. In normal
operation, no more than two clocks should
occur without E transitioning from low to
high, thus providing a clear to the ACT164.
If the HC11 is stopped, the E signal will
remain high until an interrupt is received,
but the input clock continues to run freely.
Thus, the shift register will shift in "one’s"
until the E signal goes high again. When
the ACT164 has shifted eight times, the
CSil signal will go high, placing the
PSD3XX into the power down mode. The
timing diagram corresponding to this circuit
is shown in Figure 8.

F =
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Figure 7.
Digital Sleep
Circuit For
68HC11 oscC.
Vop
74ACT164
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Figure 8.
68HC11 Stop
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Power A similar circuit may be used for the 8031 counter enable to prevent the counter from
family of controllers, and is depicted in counting further after attaining the count of
%ac';:geg':s"t Figure 9. 16. The circuit shown will function with the
q IDLE mode of the 8031. If the POWER

In The PSD3XX This circuit, like the others, detects when DOWN mode is used, an inverter must be
(Cont.) ALE stops toggling. Since up to 10 clocks inserted in the ALE signal path.

may normally occur without an ALE pulse,
a counter which can count to at least 11 is
required in order to function properly. Thus,
an 8-bit shift register like the one used with
the HC11 will not work. In this case, a
74ACT191 is used to count 16 clocks prior
to raising its MAX/MIN output high. A low
on the ALE signal will load zero’s into the

counter and clear the MAX/MIN output. The

MAX/MIN output is also used as the

Other controllers, not listed here, may also
have power down modes which may func-
tion with these circuits. Any controller which
has some sort of external indication when
the power down mode has been entered
may usually be used to place the PSD3XX
in its low power mode also.

it
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Figure 9.
Digital Sleep
Circuit for oSC.
8031 Family
. 74ACT191
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Power PAD Programming Techniques Each of the PAD inputs and its complement
Management . . . is available to each of the 40 product terms
Tech g The precedmg. section has described of the PAD. Each of these inputs is
ecinniques methods of using the power down connected to an n-channel transistor which
In The PSD3XX  capability of the PSD3XX with several is used to connect the entire line to ground
(co,,t_ ) microcontrollers. There are also techniques when the input is in the appropriate state. A

which may be utilized during programming
of the device to further reduce power.
These techniques can significantly reduce
the power expended by the PSD3XX when
it is in full operation.

The programmable logic section of the
PSD3XX, called the PAD, provides much of
its great flexibility and configurability. It is
used to control the internal resources of the
PSD3XX and can also be used to control
external resources as well. The power

use of the PAD varies greatly depending

on how its product terms are programmed
and used.

The PAD is illustrated in Figure 10. ltis
divided into two sections, called PAD A and
PAD B. PAD A is responsible for generating
the control and selection for the internal
resources of the PSD3XX and utilizes 13
product terms to perform these functions.
PAD B provides any external chip selection
and logic replacement that is necessary for
the system and has 27 product terms for
this purpose. A single product term is
functionally illustrated in Figure 11.

high on the input to the gate causes the
transistor to turn on. When the device is
programmed, each of these transistors may
be left in place or may be functionally
removed (programmed out) from the circuit.
If all of the transistors are programmed out,
the line is left connected only to the pull-up
resistor which makes it always high. Thus,
the output of the inverter is always low. If
an equation such as:

/CSx = In#1 * /In#2

is programmed into the PAD, the output
CSx must be high except when In#1 is high
and In#2 is low. Thus, all of the transistors
are programmed out except the ones
connected to In#1 and In#2. This means
that unless In#1 is high and In#2 is low,
there will always be at least one of the two
remaining transistors turned on, which in
turn results in the CSx output being high.
When the appropriate input condition is
met, the remaining two transistors will turn
off, which allows the output to become low.
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Figure 10.
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Power
Management
Techniques

In The PSD3XX
(Cont.)

As can be seen in the figure, the product
term expends very little power when all of
the transistors are either programmed out
or turned off. The only power used in this
case is the result of the leakage current
through the various off transistors, which is
very low in CMOS technology. When one
or more of the transistors is turned on,
there will be current drawn through the pull-
up resistor to ground. Therefore, the power
used by a product term varies greatly
according to the way it is programmed.

Experimental data has shown that a
product term with all of the transistors
programmed out draws approximately
380uA less current at room temperature
and 5.0 V V¢ than a product term which
has some active transistors. WSI's MAPLE
software packages take advantage of this
fact to reduce power as much as possible.

When the user intends to use some or all of
the Port B pins as I/O signals, then they are
not connected to the PAD in any way.

Thus, the MAPLE software is free to
program the unused PAD B product terms
in any way. In MAPLE versions 4.03B and
subsequent, the software automatically
programs out all transistors in each unused
product term, which can eliminate up to 24
product terms for Port B. This results in a
power reduction of up to 9.1 mA.

If one or more of the Port C pins is
programmed as an address or logic input,
MAPLE is free again to program out all of
the transistors in each unused PAD B
product term dedicated to Port C. This can
eliminate up to 3 additional product terms
resulting in a power reduction of over 1 mA.

Finally, there are three product terms from
PAD A which are dedicated to controlling
the Port A Track Mode operation. If the
Track Mode is not used in the application,
these product terms may also be
eliminated by MAPLE for a power reduction
of over 1 mA.

The remaining ten product terms are the 8
EPROM select lines, the SRAM select line
and the I/O port select line. These terms
may not be eliminated by MAPLE without
disrupting the operation of the device. But
in a system which uses Port A and Port B
as /O or address outputs, and Port C as
address or logic inputs, the total system
power saving is 10.2 mA typical.

==
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The same methods may also be used in
non-multiplexed microcontroller
applications. In this case, Port A and Port B
may be used as microcontroller data input
pins, depending on whether the controller is
8- or 16-bit. As in the earlier cases, if the
ports are used as data input pins, they are
not connected to the PAD which allows
MAPLE to program out the appropriate
product terms.

Again, MAPLE 4.03B or a subsequent
revision must be used to obtain this
capability. If your software is an older
revision, contact your local WSI regional
sales office for a free update.

EPROM Programming Techniques

Like the PAD, the EPROM in the PSD3XX
uses varying amounts of power depending
on how it is programmed. When
programmed to a one, an EPROM bit
draws more current than when
programmed to a zero. Thus, for minimum
power usage it is best to have the majority
of the EPROM programmed to zeros.

Unfortunately, the contents of the EPROM
are fixed by the program and data
requirements of the system and thus
cannot be easily optimized for power.
However, the user can program all unused
sections of the EPROM to zeros. This will
not substantially cut the power used by the
PSD3XX under normal operation when
EPROM accesses are being performed, but
it will reduce the power consumption during
periods when there is not a valid address
on the bus because these inva