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Late definition Technologies

Through the use of special late definition technologies, products can be
tailored to meet an exact application after wafer fabrication is
complete. Modifications may be made either by Dallas Semiconductor or in
the field by the user. Certain products are also capable of self-
modification based on feedback information.

DALLAS

SEMICONDUCTOR

Embedded Lithium Power Sources:

Dallas Semiconductor has the ability to integrate in a
single package, its ultra low power CMOS circuits
and a miniature lithium power source. Chips designed
in this way can accept change and remember data
throughout their operating life.

Direct Laser Writing:

Lasers provide a low cost means for Dallas Semicon-
ductor to routinely alter, reconfigure, or program
individual chips after completion of wafer
fabrication.Proprietary software controls the laser to
make each chip unique.

High Energy lon Implantation:

Circuits on nearly finished wafers are defined to exact
customer specifications. Using a million-volt implan-
ter, wafers are bombarded by a cloud of super
charged ions. The ions penetrate specific layers of
silicon to economically tailor chips to specific
functions.

not the only name behind our products...
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Corporate Fact Sheet

CORPORATE FACT SHEET

Dallas Semiconductor designs, manufactures
and markets CMOS integrated circuits using
special Late Definition technology. Late Definition
permits the exact definition of a product to be
postponed untilend use, thereby increasing flexi-
bility.

PRODUCTS

Founded Febuary 1, 1984, Dallas Semiconductor
has a multiproduct strategy to serve the needs of
the computer and communications industry. Our
optimism stems from the ability to sell "Soft
Silicon"™ which can be readily tailored to solve
the specific problems of our customers. Soft
Silicon results from the Late Definition technolo-
gies of lithium, laser , and implant. Lithium post-
pones definition until end use, thereby making the
chip adaptive in the system. Laser postpones
definition until just before the chip is placedin the
package, and implant postpones definition until
the last wafer process step.

LITHIUM

Advances in CMOS circuitry have reduced power
requirements to the point that a chip,using appro-
priate circuitry, can be packaged with a miniature
lithiumenergy source which will lastthe useful life
of the equipment. This allows Dallas Semicon-
ductor to make chips which don't forget. Our initial
product offerings exploited this capability to make
the much sought-after nonvolatile RAM. In No-
vember 1984 we began shipping 64K Nonvolatile
SRAMs.

Keeping track of human time has not been an
easy task for computers until our July 1985 an-
nouncement of the DS1216 SmartWatch. It pre-
cisely keeps calendar time down to the hundredth
of asecond,replacingwhat heretofore consumed
awhole printed circuit board full of electronics. A
lithium cell provides power for life.

The adaptive nature of CMOS/Lithium products
is made evident by the April 1987 introduction of
the DS5000 Soft Microcontroller. Designed with

change in mind, it offers unprecedented software
adaptability and crashproof operation. The capa-
bilities of the Soft Microcontroller take it beyond
mere update change and into the realm of learn-
ing. The DS5000 can capture a large amount of
data in real time and remember it indefinitely. With
the proper application software, the microcon-
trollercan improve its performance based onthat
cumulative knowledge. July 1988 marked the
shipment of the DS5000T Time Microcontroller,
the first permanently powered microcontroller
that logs events and schedules activities accord-
ing to calendar time.

LASER

The laser creates uniqueness on a chip at low
cost. A sub-micron positioning laser and formi-
dable control software developed at Dallas can
engrave individual chips with digital patterns
making each one different. These after-the-fact
changes to completed circuits give our laser-
based products a competitive edge.

The first product that demonstrated our special
lasertechnology was an extremely accurate time
base, commonly referred to as a delay line.
Before the August 1985 announcement date, it
had only been possible to build such devices
using a dozen components in a hybrid
assembly.The DS1000 Silicon Delay Line series
is a direct replacement tor hybrid delay lines
which are widely used in conjunction with DRAMs
and magnetic disks.

Other products use the laser to protect sensitive
information and intellectual property by creating
a powerful security mechanism in micro chips.
The DS1204U Electronic Key is an example of a
product which benefits from the laser in this
regard. Exclusive blank Keys are defined by laser
for each customer, adding to the overall security
mechanism. Other products use the laserto tailor
the option content of the chip for a particular
customer. In short, the laser lets Dallas Semicon-
ductor define each chip uniquely afteritis already
operational.
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Difficult system problems have been solved by
relying on these special technologies, experi-
ence, and creativity, to offer our customers a
more complete solution than the chip alone can
provide. Often this requires a greater emphasis
on packaging than traditional semiconductor
producers have been accustomed. Sixty-five
base products were put into production prior to
October1988, unified by ourown CMOS technol-

ogy.

MANUFACTURING AND FACILITIES

Dallas Semiconductor manutactures products at
a 114,000 square-foot facility located at the
company's headquarters in north Dallas. This
location includes an advanced Class One wafer
fabrication facility completed in 1987. Six-inch
wafers are processed with circuits utilizing sub-
micron geometries. Automated modular process
technology provides substantial flexibility in the
manutfacturing process and significantly reduces
the number of people required for operation,
thereby decreasing manufacturing costs. The
company's wafer fabrication facility contains a

10,000-square-foot cleanroom. The sensitivity of
the manufacturing process to particulates and
other contaminants requires a highly controlled,
clean environment. All products are shippedfrom
Dallas after final quality assurance testing.

MARKETING AND SALES

Dallas Semiconductor sells its products to alarge
and diverse customer base of both mature and

emerging OEMs in the computer, telecommuni-
cations, instrumentation, and factory automation
markets. The company coordinates its selling
activity from its Dallas, Texas headquarters. Six
area sales offices are staffed in Cherry Hill, New
Jersey; Boca Raton, Florida; Cupertino, Califor-
nia; Los Angeles, California; Carmel, indiana; and
Birmingham, England. The six area sales man-
agers call on OEM accounts and coordinate the
activities of 44 sales representative offices in
North America and 23 in Europe and Asia. Dallas
Semiconductor also markets its products in North
America through a national stocking distributor
and through twelve regional distributors.
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DALLAS
SEMICONDUCTOR
Dallas, Texas 75244 USA
Tel: (214)450-0400

FAX: (214) 450-0470
TELEX: 650-244-1669

U.S. SALES OFFICES
Northern California
Cupertino, CA

(408) 257-7841
Southern California
Newport Beach, CA
(714) 646-7219
Indiana
Indianapolis, IN
(317) 573-3999
(317) 844-5044

New Jersey

Cherry Hill, NJ

(609) 667-7755
Florida

Boca Raton, FL
(407) 394-5917
Texas

Dallas, TX

(214) 450-0400

EUROPEAN SALES
OFFICE

West Midlands, UK
021-745-8252

INTERNATIONAL
DISTRIBUTORS
Australia
Alfatron Pty, Ltd.
Victoria

(03) 720-5411
Austria

Hitronik

Vienna

(0222) 824199
Belgium/Benelux
Betea

Brussels

(02) 725 10 80
Denmark
Micronor

(06) 81-6522
France

Newtek

(14) 46872200
REA

Chatillon

(1) 47 46 02 46

Holland

Alcom Electronics
Rotterdam
0104519533
Hong Kong

Cet, Ltd.

(5) 200922

India

Malhar Corp.
Bangalore
812-564464
Northern Ireland

Bloomer Electronics Ltd.

Craigavon

Co. Armagh
0762 339818
Israel

STG International
Tel Aviv

(3) 5621002

Italy

Comprel, S.A.
Milan

(02) 612-0641
Japan i

Systems Marketing, Inc.

Tokyo
083-254-2751
Microtek Inc.
Tokyo
03-371-1811
Malaysia

Cet, Ltd.

(5) 200922
Portugal
Digicontrole

Lisbon

(1) 276-4076
Sweden

Commit Electronics AB
Taby

(8) 792-3650
Norway

Bit Elektronikk A.S.
(47) 3847099
Singapore
Dynamar Int', Ltd.
65-7476188

South Africa
Promilect (Pty) Ltd.
(11) 886-3320
South Korea

Vine Overseas Trading
Seoul

(02) 266-1663

Spain

Comelta, S.A.

Madrid

(01) 754-3001
Switzerland

Kontron Electronic AG
Zurich

01/435 4111

Taiwan

Landcol Enterprises, Ltd.
Taipei

(02) 709-3515

Thailand

Dynamar Computer Sys.
(2) 511-5104

United Kingdom
Joseph Electronics, Ltd.
West Midlands
021-643-6999

Ambar Cascom Ltd.
Aylesbury, Bucks
296-434-141

Dialogue Distribution Ltd.
Camberly, Surrey
0276-682001

West Germany

Atlantik Elektronik GmbH
Martinsried/Munich
(089) 857-0000

Astek Electronik
Kaltenkirchen
4191-8711

Kontron Halbleiter-
Alfatron GmbH

Munich

(89) 329 0990

North American Sales
Representatives
Alabama

Glen White and Associates
Huntsville, AL

(205) 882-6751
Arizona

Haas & Associates
Scottsdale, AZ

(602) 998-7195
California

| Squared, Inc.

Santa Clara, CA

(408) 988-3400

S C Cubed

Tustin, CA

(714) 731-9206
Thousand Oaks, CA
(805) 496-7307
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Harvey King Inc.

San Diego, CA

(619) 587-9300
Canada :
Davetek Marketing
Vancouver, BC

(604) 430-3680
Electro-Source Inc.
Rexdale, Ontario
(416) 675-4490
Kanata, Ontario

(613) 592-3214
Pointe Claire, Quebec
(514) 630-7486
Colorado
Waugaman Associates
Wheat Ridge, CO
(303) 423-1020
Connecticut
Technology Sales, Inc.
Wallingford, CT

(203) 269-8853
Florida

Semtronic Associates, Inc. -

Altamonte Springs, FL
(407 831-8233

Georgia

Glen White and Associates
Norcross, GA

(404) 441-1447

Illinois

Sumer, Inc.

Rolling Meadows, IL

(312) 991-8500

Indiana

Electronic Sales & Eng. -
Indianapolis,IN

(317) 849-4260

lowa s -
Cahill, Schmitz & Howe, Inc.
Cedar Rapids,|A

(319) 377-8219

Kansas

Technical Sales Associates
Olathe,KS

(913) 829-2800

Maryland

Arbotek Associates
Towson, MD

(301) 825-0775
Massachusetts
Technology Sales, Inc..
Waltham, MA

(617) 890-5700

Michigan

Giesting & Associates
Livonia, Ml

(313) 478-8106

Minnesota

DSC

(317) 844-5044
Mississippi

Glen White and Associates
Jackson, MS :
(601) 856-5411

Missouri

Technical Sales Associates
St. Louis, MO

(314) 521-2044

New Jersey

Sunday O'Brien, Inc.
Haddonfield, NJ

(609) 429-4013

New York

Advanced Components Corp., Inc.

N.Syracuse,NY

(315) 699-2671

S-J Associates
Rockville Centre, NY
(516) 536-4242

North Carolina

Glen White and Associates
Raleigh, NC

(919) 848-1931

H&A Sales

Raleigh, NC

(919) 846-0082

Ohio

Giesting & Associates
Cincinnati, OH

(513) 385-1105
Geisting & Associates
Cleveland, OH

(216) 261-9705
Oklahoma

West Associates
Tulsa, OK

~ (918) 665-3465

Oregon

Western Technical Sales
Beaverton, OR

(503) 644-8860
Pennsylvania
Giesting & Associates
Pittsburgh, PA

(412) 828-3553
Sunday O'Brien, Inc.
Philadelphia, PA
(215) 923-5195

Puerto Rico
Technology Sales

(809) 892-4745
Tennessee :
Glen White and Associates
Gray, TN

(615) 477-8850

Texas

West Associates, Inc.
Austin, TX

(512) 339-6886

West Associates, Inc.
Dallas, TX

(214) 680-2800

West Associates, Inc.
Houston, TX

(713) 621-5983

Utah

Waugaman Associates
Salt Lake City, UT

(801) 261-0802
Washington

Western Technical Sales
Bellevue, WA

(206) 641-3900

Western Technical Sales
Spokane, WA

(509) 922-7600
Wisconsin

Sumer, Inc.

Brookfield, Wi

(414) 784-6641

North American Distributors

- Added Value Electronic

Distribution Inc. (AVED)
California

Tustin, CA

(714) 259-8258
Colorado

Wheat Ridge, CO

(303) 422-1701

Advent Electronics
lowa

Cedar Rapids, IA
(319) 363-0221
Michigan
Farmington Hills, Mi
(313) 477-1650

Almac Electronics
Oregon
Beaverton, OR
(503) 629-8090
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Washington
Bellevue, WA
(800) 426-1410
Spokane, WA
(800) 426-1410

Bell Industries
lllinois
Urbana, IL
(217) 328-1077
Indiana
Indianapolis, IN
(317) 875-8200
Fort Wayne, IN
(219) 423-3422
Michigan

Ann Arbor, Ml
(313) 971-9093
Ohio

Dayton, OH
(513) 435-8660

General Radio (GRS)
New Jersey
Camden, NJ

(609) 964-8560

Future Electronics
Canada

Calgary, Alberta
(403) 235-5325
Edmonton, Alberta
(403) 486-0974
Pointe Claire, Quebec
(514) 694-7710
Ottawa, Ontario
(613) 820-8313
Downsview, Ontario
(416) 638-4771
Vancouver, BC
(604) 294-1166

Hall-Mark Electronics
Alabama
Huntsville, AL
(205) 837-8700
Arizona

Phoenix, AZ

(602) 437-1200
California
Chatsworth, CA
(213) 217-8400
Citrus Heights, CA
(916) 722-8600
San Diego, CA
(619) 268-1201

San Jose, CA
(408) 432-0900
Tustin, CA
(714) 669-4700
Colorado
Englewood, CO
(303) 790-1662
Connecticut
Wallingford, CT
(203) 271-2844
Florida

Castle Berry, FL
(407) 830-5855
Clearwater, FL
(813) 530-4543
Pompano Beach, FL
(305) 971-9280
Georgia
Norcross, GA
(404) 447-8000
llinois
Woodale, IL
(312) 860-3800
Indiana
Indianapolis, IN
(317) 872-8875
Kansas
Lenexa, KS
(913) 888-4747
Maryland
Columbia, MD
(301) 988-9800
Massachusetts
Billerica, MA
(617) 935-9777
Michigan
Livonia,Mi
(313) 462-1205
Minnesota
Eden Plains, MN
(612) 941-2600
Missouri

Earth City, MO
(314) 291-5350
North Carolina
Raleigh, NC
(919) 872-0712
New Jersey
Fairfield, NJ
(201) 575-4415
Mt. Laurel, NJ
(609) 235-1900
New York
Ronkonkoma, NY
(516) 737-0600
Rochester, NY
(716) 244-9290

Ohio

Solon, OH
(216) 349-4632
Worthington, OH
(614) 888-3313
Oklahoma
Tulsa, OK
(918) 665-3200
Texas

Austin, TX
(512) 258-8848
Dallas, TX
(214) 343-5000
Houston, TX
(713) 781-6100
Utah

West Valley City, UT
(801) 972-1008
Wisconsin
New Berlin, WI
(414) 797-7844

Sterling Electronics
Minnesota
Minneapolis, MN
(612) 831-2666

Insight Electronics
Arizona
Tempe, AZ
(602) 829-1800
California

San Diego, CA
(619) 587-0471
Costa Mesa, CA
(714) 556-6890
Augora Hills, CA
(818) 707-2100

ITT Muiticomponents
Canada

Concord, Ontario
(416) 736-1144

Milgray Electronics
Connecticut
Orange, CT
(203) 795-0711
New Jersey
Marlton, NJ
(609) 983-5010
Florida

Winter Park, FL
(305) 647-5747
Georgia
Atlanta, GA
(404) 393-9666
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lllinois
Bensenville, IL
(312) 350-0490
Kansas

Overland Park, KS

(913) 236-8800
Maryland
Columbia, MD
(301) 621-8169
Massachusetts
Wilmington, MA
(617) 657-5900
New York
Farmingdale, NY
(216) 420-9800
Rochester, NY
(716) 235-0830
Ohio

Cleveland, OH
(216) 447-1520
Texas

Dallas, TX

(214) 248-1603
Canada
Willowdale, Ontario

Q C Southeast
Georgia
Norcross, GA
(404) 449-9508
North Carolina
Raleigh, NC
(919) 876-7767

Quality Components
Oklahoma
Tulsa, OK
(918) 664-8812
Texas
Addison, TX
(214) 733-4300
Austin, TX
(512) 835-0220
Sugarland, TX
(713) 240-2255

Western Microtechnology

California
Saratoga, CA
(408) 725-1660
Massachusetts
Burlington, MA
(617) 273-2800
Oregon
Beaverton, OR
(503) 629-2082
Washington
Redmond, WA
(206) 881-6737

Wyle Laboratories
Arizona

Phoenix, AZ
(602) 866-2888

California
Calabasas, CA
(818) 880-9000
Irvine, CA

(714) 863-9953
Rancho Cordova, CA
(916) 638-5282
San Diego, CA
(619) 565-9171
Santa Clara, CA
(408) 727-2500
Colorado
Thornton, CO
(303) 457-9953
Oregon
Hillsboro, OR
(503) 640-6000
Texas

Austin, TX
(512) 834-9957
Dallas, TX
(214) 235-9953
Houston, TX
(713) 879-9953
Utah

West Valley, UT
(801) 974-9953
Washington
Redmond, WA
(206) 881-1150
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Product Overview

SILICON TIMED CIRCUITS
Electronic systems require exact timing to control the
transmission of data between their component parts.
Timing requirements vary across systems. Histori-
cally, systems designers have not been able to use
semiconductors as timing references because of
their lack of precision; they consequently achieved
the required accuracy by using, in combination,
quartz crystals and hybrid passive components,
known as delay lines. All silicon delay lines offer
single chip reliability, economy and significantly
greater precision due to their laser-defined specifica-
tions. Direct laser writing provides precise accuracy
and, because the products are defined in the final
stage of manufacturing, a broad product mix is
available without losing the economic benefits of
standard intergrated circuit production. Customers
are provided maximum flexibility, as well as the
option of purchasing tailor-made products at the
approximate cost of standard, off-the-shelf solutions.
These all silicon products can be retrofitted into
existing systems which otherwise utilize hybrid
approaches as well as designed into new systems.

DS1000 5 TAP Delay Line

DS1010 10 TAP Delay Line

DS1013 3in 1 Delay Line

DS1007 7 in 1 Delay Line

MULTIPORT MEMORY
The existence of many different data transmission
rates and standards has created a problem in
transporting data among different systems. A
receiving system may be too slow to keep up with
data sent from another system. First In, First Out
(FIFO) memories are capable of providing the
necessary elasticity between different data rates.

DS2009 512 x 9 FIFO

DS2010 1K x 9 FIFO

DS2011 2K x 9 FIFO

DS2012 4K x 9 FIFO

DS2013 8K x 9 FIFO

DS2015 4X64 Quadport Serial RAM

DS9050 PC InterLink
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MICROCONTROLLER
The DS5000 Soft Microcontrolier stays up-to-date
because it was designed for change. Unlike rigid
ROM or EPROM based microcontrollers, all of the
Soft Microcontroller memory is high performance,
read/write, and nonvolatile for more than ten years.
The DS5000 is equipped with up to 64K bytes of
nonvolatile SRAM which can be dynamically parti-
tioned to fit program and data storage requirements
of a particular task. As a result of sophisticated =
crashproofing circuitry, processing of a task can
resume after a power outage. A built-in encrypter
prevents unauthorized access to resident application
software. The pinout and instruction set match the
industry standard 8051 microcontroller. The
DS5000T Time Microcontroller can log events and
schedule activities according to calendar time.
Additional information is available in a special
publication called the Soft Microcontroller User
Guide. The DS5000TK evaluation kit includes a
sample DS5000T, documentation, in-system loader
hardware and DOS compatible software for use with
a personal computer. For extensive development
work the DS5000DK in circuit emulator is
recommended.

DS5000 Soft Microcontroller

DS5000T Time Microcontroller

DS5000K Evaluation Kit

DS5000DK Development Kit

NONVOLATILE SRAM

SRAMs have always had the undesirable character-
istics of data loss when power is disrupted . Dallas
Semiconductor has combined its knowledge of ultra
low power CMOS SRAMs with improvements in long
life embedded lithium power sources to develop a
family of Nonvolatile SRAMs. Nonvolatile SRAMs
integrate a lithium power source and intelligent
control circuitry to retain data even in the absence of
system power. The control circuit, by monitoring the
level of system voltage available to the memory at all
times, switches to the lithium power source when
necessary, and also protects the memory contents
against inadvertent change during system power
fluctuations. A lithium power source provides backup
power for more than 10 years in the absence of
system power. Nonvolatile SRAMs are packaged to
fit into existing sockets and can replace other widely
used memory devices. These products perform
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B8 16

EPROMs, or shadow RAMs because they provide

unlimited data write cycles, safeguard against

corrupted data and write data in as fast as 70ns.
DS1220 2K x 8 24 pin Nonvolatile SRAM
DS1225 8K x 8 28 pin Nonvolatile SRAM
DS1235 32K x 8 28 pin Nonvolatile SRAM
DS1245 128K x 8 32 pin Nonvolatile SRAM
DS1200 1024 bit Serial SRAM

INTELLIGENT SOCKETS
Often, after a design is complete, the manufacturer
may desire to enhance functionality because of
increased competition from newer products. The
equipment manufacturer is forced either to avoid
adding features or design a new system. Dallas
Semiconductor has incorporated active electronics in
connectors which can be plugged into a system and
add capabilities without requiring substantive
changes in the existing system. For example, many
systems manufacturers desire the capability to make
RAMs in existing systems nonvolatile. In this in-
stance, they can unplug a memory circuit in a system
currently in use, plug the SmartSocket into that
space, and plug the memory circuit into the .
SmartSocket. Another example is a requirement in
many existing systems to monitor and record time of
day.The SmartWatch plugs into existing systems and
keeps time of day to hundredths of a second while
also making memory circuits nonvolatile.

DS1213 SmartSocket-makes CMOS RAM

nonvolatile

DS1216 SmartWatch- adds the ability to time stamp
, and date events v

DS1264 LCA SmartSocket-maintains logic in the

absence of power :

TIMEKEEPING

Systems benefit by knowing the time-of-day, but the
use of this feature has been limited by its expense
and high component count. A self-contained lithium

~ energy source in conjunction with a silicon chip and

quartz form a permanently powered clock/calendar
within a single component. The DS1287 RealTime
replaces 20 parts previously used in the IBM AT and
PS/2 compatible computers including an MC146818
Real Time Clock plus RAM.

DS1202 Serial Timekeeper

DS1215 Timechip

DS1287 Real Time

DS1286 WatchDog
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- -USER INSERTABLE MEMORY

Manufacturers of equipment often wish to facilitate
user configuration of their standard products. In

- many instances, user insertable solid state

memories offer distinct advantages over alternative
media, such as magnetic tape or disk. Such memo-
ries, however, demand specialized packaging
capable of withstanding harsher environmental
conditions than those normally encountered by
semiconductor memory circuits. A family of Nonvola-
tile SRAMs has been specifically developed to
address this application sector. These products .
range in density from1024 bits to 32,000,000 bits, the
largest of which replaces rotating memory subsys-
tems in certain personal computer systems.
DS1201 1K bit Electronic Tag
DS1217A up to 256K bit Nonvolatile ReadNVnte
. Cartridge
DS1217M up to 4M bit Nonvolatile Read/Write
Cartridge
DS6010 P.C. Port
DS9020 Cartridge Clip

SECURITY PRODUCTS
In an information age, there is an increasing demand
to provide security for intellectual property and other
data beyond legal measures currently available.
Prominent examples are publishers and authors of
premium-priced personal computer software who
have strong motivation to protect their products from
unauthorized use. Software based copy protection
systems interfere with the need to make legitimate
backup copies or execution from hard disks. The
Electronic Key is a postage stamp-sized package
that is distributed with each software package -
sold and must be present whenever users want to
use the controlling access to bunldmgs automoblles
and other equipment..

DS1204 Electronic Key

DS1207 Time Key -

DS1255 Key Ring .

DS1255C Evaluation: Kn for IBM P.C.
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INTEGRATED BATTERY BACKUP
Microprocessor based systems lose information
when affected by a loss of power. When system
power is resumed, the task that was being
performed at the time of power loss must be re-
started. Uninterruptible power supplies have histori-
cally been provided as relatively expensive,
bulky, external units. A solution to this problem is
necessitated in industrial automation applications and
in systems which are located in remote sites or
otherwise difficult to reprogram when information is
lost. Integrated Battery Backup consists of a three
part chip set which operates in three steps. First, the
Power Monitor warns a microprocessor of an im-
pending power failure before it happens, providing
time for critical data to be stored in nonvolatile
memory before system power is lost. Second, the
Nonvolatile Controller/ Decoder converts RAM into
nonvolatile memories and safeguards against RAM
data loss during power up and down transients, by
automatically switching to battery power when
system power failure occurs. Third, the SmartBattery
supplies uninterruptible power in the absence of
system power to maintain data in nonvolatile
memory.

DS1210 Single RAM Controller

DS1221 Four RAM Controller

DS1211 Eight RAM Controller

DS1212 Sixteen RAM Controller

DS1234 Conditional RAM Controller

DS1231 Power Monitor

DS1260 SmartBattery

DS1259 BatteryManager

DS1237 DRAM Nonvolatizer

SYSTEM EXTENSION

These CMOS products extend the usefulness of
systems without encumbering design. The MicroMo-
nitor acts as a "watchdog" for system malfunction by
checking the three most important indicators of
correct microprocessor operation-power supply,
software execution and override push-button. If it
detects a problem, the MicroMonitor shuts down the
system, then resets it for correct operation. The
Eliminator replaces the equivalent of an 8 or 16
station manual DIP switch, thus eliminating burden-
some hand setting of mechanical switches. Five volt
powered RS232 transceivers are available in both
dual and triple versions. The same five volt supply
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‘that powers logic generates R8232 voltage Ievels.
DS1232 MicroMonitor
-DS1236 MicroManager =+
DS1290/91 Eliminator, 8-Station
DS1292/93 Eliminator,16-Station
DS1206 Phantom Interface
DS1223 Configurator-.
DS1222 Bank Switch i ‘
DS232/DS1228 R232 Transceiver,. Dual
DS 1229 RS232 Transceiver, Triple:

. DS1275 RS-232 Line Powered Transceiver -

SipStik™Prefabs
- Systems snap together with SipStik sub-assemblies

from Dallas Semiconductor. SipStiks are leadless
carriers of components with high silicon content using
JEDEC standard configurations. These low profile
form factor permits high density yet offers the
advantages of modularity. Their major building blocks
are pretested and ready for final assembly into a
planar motherboard fitted with AMP MicroEdge
connectors as required by a particular application.

DS2217 SRAM SipStik

DS2219 DRAM SipStik

DS2250 Soft Micro SipStik

DS2250T Time Micro SipStik

DS2245 Soft Modem SipStik

DS2249 Data Access Arrangement SipStik

DS2212 FIFO SipStik

DS2280 T1 SipStik

DS2268 Speech Compression SipStik

DS6040 Wireless SipStik

WIRELESS PRODUCTS
Proximity Tags and Proximity Keys can communicate
with a personal computer using CMOS Micropower

- Receiver/1-or-2-to 3 Wire Converter chips and a

base RF Communicator. The chips contain wake-up
circuitry, amplifiers, filters, timing generators, .

waveform interpreters, formating and control logic
- necessary to form a bi-directional short-range link

between portable units and bases. The ultra low
power consumption of the chips enable a single 3
volt lithium energy cell to be a permanent source of
power for receiving, storing, and transmitting data.

DS1203 MicroPower Receiver

DS1209 1 or 2-to 3-Wire Converter

DS 1280 Bytewide to Serial Converter
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DS6068 RF Communicator
DS6065 Proximity Key
DS6066 Proximity Tag
DS2265 Wireless SipStik
DS6068K Wireless Starter Kit

MODEM
These miniature components comply with FCC part
68 registration. The DS6101 Modem is Bell 212A
compatible (1200/300 bps) with DTMF generation/
detection,audio mode operation, and advanced line
monitoring functions. The DS6103 Modem provides
voice synthesis. The DS6112 and DS2249 Data
Access Arrangements (DAA) are also available as a
stand alone interface to the public switch telephone
network.

DS6101 1200 bps Modem

DS6103 1200 bps Modem with Voice

DS6112 DAA

DS2245 1200 bps Soft Modem SipStik

DS2249 DAA SipStik

DS6070 Tele Micro Cartridge

T1/CEPT TELECOMMUNICATONS
An emerging and rapidly growing market exists for
high capacity voice, data and video transmission.
High capacity digital links in North America and
Europe are known as T-1 and CEPT, respectively.
Circuits designed for these protocols can substan-
tially shorten the time required for OEMs to develop
products that access these networks and can reduce
system sizes. A comprehensive chip set developed
by Dallas Semiconductor addresses the require-
ments of these protocols and includes an integrated
circuit that doubles the capacity of existing voice
communication links through digital signal processing
compression techniques. Complete product specifi-
cations available in a supplemental 1989 telecommu-
nications data book .

DS2180A Transceiver, T1

DS2181 Transceiver, CEPT

DS2175 Transmit/Receive Elastic Store

DS2176 Receive Elastic Store

DS2186 Transmit Line Interface

DS2187 Receive Line Interface

DS2190 Network Interface Unit

DS2167 ADPCM Processor

DS2280 T1 SipStik

DS2268 Speech Compression SipStik
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—) Dallas Semiconductor

DS1000 14-Pin DIP

> 5 Tap Silicon Delay Line DS1000M 8-Pin DIP
DS1000S 16-Pin SOIC
FEATURES PIN CONNECTIONS
o All silicon time delay —
N
5t " g N 1 14 [ Jvee N[ 1 8| Jve
[
3ps oquall space ne[] 2 13n we2[]2 7w 1
e Delays are stable and precise ne[] 3 12 Jmwp1 TP 413 6 |3
w2 |4 1] Inc GND| | 4 5] ]|wes
¢ Both leading and trailing edge accuracy C ] ] n
ne[] 5 10w 3
e Standard 14-pin DIP, 8-pin DIP w46 9 [ Inc
or 16-pin SOIC eno[ ] 7 8 :]TAP 5 Ne O 16 NC
IN |2 15[ Vec
e Delay tolerance +/- 5% TAPN§E i :;% ;3: 1
Nc |5 1200 Ne
e Economical P 46 110 7AP3
ned|7 10[J N
GND
e Auto-insertable g sHme s
e Low power CMOS PIN NAMES
« TTL compatible -\52:: 1-TAP 5 :Igzgt;tput Number
e Custom delays available S('\;D Sgogggnection
IN - Input

DESCRIPTION
The DS1000 Series Delay Lines have five

equally spaced TAPS providing delays from 10
ns to 500 ns. These devices are offered in a
standard 14-pin DIP, which is pin compatible
with hybrid delay lines. Alternatively, 8-pin
DIPs and surface mount packages are avail-
able to save p.c. board area. Since the DS1000
series is an all silicon solution, better economy
is achieved when compared to older methods

using hybrid techniques. The DS1000 Series
Delay Lines provide a nominal accuracy of +/-
5% or +/- 2 ns, which ever is greater. The
DS1000 Delay Line reproduces the input logic
level at the output after a fixed delay as speci-
fied by the dash number extension of the part
number. The DS1000 is designedto reproduce
both leading and trailing edge with equal preci-
sion. Each tap is capable of driving up to ten
74LS type loads.
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LOGIC DIAGRAM Figure

IN
—[>0—( 20%

1
TAP1

TAP 3 TAP 4 TAP 5

20% 20% 20%

PART NUMBER DELAY TABLE (t,,, t,,) Table 1

PART NO. TAP 1 TAP2 TAP3 TAP4 TAPS
DS1000-50 10ns 20ns 30ns 40ns 50ns
DS1000-60 12ns 24ns 36ns ' 48ns 60ns
DS1000-75 15ns 30ns 45ns 60ns 75ns
DS1000-1 00 s 20ns 40ns 60ns 80ns 100ns
DS1000-125 | ~ 25ns 50ns 75ns 100ns 125ns
'DS1000-150 30ns 60ns 90ns 120ns 150ns
DS1000-175 35ns 76ns 105ns 140ns 175ns
DS1000-200 40ns 80ns 120ns 160ns 200ns
DS1000-250" 50ns 100ns 150ns 200ns 250ns
DS1000-500" 100ns 200ns 300ns 400ns 500ns

*These products will be discontinued in 1989 and replaced by equivilant delay times with the

DS1005

ABSOLUTE MAXIMUM RATINGS*

Voltage on a pin to ground:-1.0Vto + 7.0V
Operating temperature:
Storage temperature:

Soldering
temperature:

second

0°C to 70°C
-55°C to + 125°C

260°C for 10 seconds
Short circuit output current: 50mA for 1

*This is a stress rating only and functional
operation of the device at these or any other
conditions above those indicated in the opera-
tion sections of this specification is not im-
plied. Exposure to absolute maximum rating
conditions for extended periods of time may
affect reliability.
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TIMING DIAGRAM SILICON DELAY LINE Figure 2

tRise teal
ViH
2.4V 2.4y
1.5V 1.6V

PERIOD bt

1.5v

IN V"_ 0.6V. 0.6V
- kw[
“ (PLH »
TAP
TERMINOLOGY

Period: The time elapsed between the leading
edge of the first pulse and the leading edge of
the following pulse.

1,,,(Pulse Width) The elapsed time on the pulse
betweenthe 1.5V pointonthe leading edge and
the 1.5V point on the trailing edge or the 1.5V
point on the trailing edge and the 1.5V point on
the leading edge.

tase (INput Rise Time) The elapsed time be-
tween the 20% andthe 80%point onthe leading
edge of the input pulse.

teo (Input Fall Time) The elapsedtime between
the 80% and the 20% point on the railing edge
of the input pulse.

t,, (Time Delay, Rising) The elapsed time
between the 1.5V point on the leading edge of
the input pulse andthe 1.5V point onthe leading
edge of any tap output pulse.

toy, (Time Delay, Falling) The elapsed time

1.5v 1.5v

between the 1.5V point on the trailing edge of
the input pulse and the 1.5V point on the trailing
edge of any tap output pulse.

NOTES:

1.)All voltages are referenced to ground.

2.)Measured with outputs open,
minimum period.

3.)Vee=5V @25°C Delays accurate on both
rising and falling edges within +/- 2 ns, or
5%.

4.)See Test Conditions (following page).
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TEST CIRCUIT Figure 3

DEVICE UNDER TEST

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration
used for measuring the timing parameters on
the DS1000. The input waveform is produced
by a precision pulse generator under software
control. Time delays are measured by a time
interval counter (20 ps resolution) connected
between the input and each TAP. Each TAP is
selected andconnectedtothe counterby a VHF
switch control unit. All measurements are fully
automated, with each instrument controlled by
a central computer over an IEEE 488 bus.

74F04

ceNERRTOR
" START
»- -
20=500 % e
B & OgNTEAk
D\N
—o— STOP
- f——
3____——0 TIP (TIME INTERVAL PROBE)
’ I
b—" | /o
VHE SWITCH
CONTROL UNIT

TEST CONDITIONS

INPUT:

Ambient Temperature: 25°C+/-3°C

Supply Voltage (Vcc): 5.0V+/-0.1V

Input Pulse: High = 3.0V+/-0.1V
Low = 0.0V+/-0.1V

Source Impedance: 50 ohm Max.

Rise and Fall Time: 3.0 ns Max.

Emeasurgd between 0.6V and 2.4V)
ulse Width = 500 ns

Period= 1 us

NOTE: ; o

Above conditions are for test only and do not
restrict the operation of the device under other

data sheet conditions.

OUTPUT: , ;
Each output is loaded with a 74F04. Delay is

measured at the 1.5V level on the rising and
falling edge. '

Zo= 501

D)

) > gEEcI%léRwG

34



D.C. ELECTRICAL CHARACTERISTICS

(0°C to 70°C, Vce = 5.0V +/- 5%)

PARAMETER | SYMBOL| TEST MIN TYP MAX | UNITS | NOTES
COND.

Supply Voltage | Vcc 4.75 5.00 525 | V 1

High Level Vi 22 5.5 v 1

Input Voltage

Low Level ‘A -0.5 0.8 v 1

Input Voltage

Input Leakage | |, 0.0V£VI£Vee | -1.0 1.0 | vA

Current

Active Current lec Vee= Max; 350 | mA 2

Period= Min.

High Level lon Vce= Min. -1.0 | mA

Output Current Vou= 2.4V

Low Level loL Vee= Min. 12.0 mA

Output Current Vg = 0.5V
A.C. ELECTRICAL CHARACTERISTICS (T,=25°C, Vcc=5V+/- 5%)
PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
Input Pulse Width tw 40% of

TAP 5 ns

Input to TAP delay torn note 3 Table1 | note3 | ns 4
(leading edge)

Input to TAP Delay tor note 3 Table1 | note3 | ns 4
(trailing edge)

Period 4(t,) ns

CAPACITANCE (Ty,=25°C)
PARAMETER SYMBOL MIN | TYP MAX UNITS | NOTES
Input Capacitance Cu 5 10 pF

Output Capacitance Cor 5 10 pF
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SILICON DELAY LINE
DS1000
14-PIN DIP

o N s I s O N o Y |

| ANy N NN U NN NN N |

g >

[ \ te
i A
e
IR 3!
Nk
0 0582 616 A

DIM INCHES

MIN. MAX.
A 0.740 0.780
B 0.240 - 0.260
C 0.120 0.140
D 0.290 0.310
E 0.020 0.310
F 0.110 0.130
G 0.090 ~__0.110
H 0.320 0.370
J 0.008 0.012
K 0.015 0.021
L 0.040 0.060
M 0.370 0.420 |
N 0.160 0.180

STANDARD

D—»
—>

=
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SILICON DELAY LINE
DS1000M
8-PIN DIP

1 rm1rir

————— g —

b

L

3 Equal Spaces
At .100 TNA

DIM INCHES

MIN. MAX.
A 0.345 0.400
B 0.240 0.260
C 0.120 0.140
D 0.290 0.310
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H 0.320 0.370
J 0.008 0.012
K 0.015 0.021
L 0.040 0.060
M 0.370 0.420
N 0.160 0.180

DIANUVARU

—]

S

GULLWING

s l
.. _.|JL
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SILICON DELAY LINE
DS1000S
16-PIN SOIC

-

,BHHHHHHHH

INCHES

DIM
MIN. MAX.
A 0.403 0.411
B 0.290 0.296
C 0.089 0.095
D 0.325 0.330
E 0.008 0.012
F 0.097 0.105
G 0.046 0.054
H 0.402 0.410
J 0.006 0.011
1K 0.013 0.019

I e
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Dallas Semiconductor

DS1005 14-Pin DIP

> 5 TAP SILICON DELAY LINE DS1005M 8-Pin DIP

DS1005S 16-Pin SOIC

FEATURES
e All silicon time delay

DESCRIPTION

The DS1005 Delay Line Product Family pro-
vides five equally spaced TAPS with delays
ranging from 10 ns to 500 ns, with an accuracy
of + 2 ns or 2%. These devices are offered
in a standard 14 pin DIP, compatible with ex-
isting delay line products. A space saving 8
pin -DIP is also available. The 14 pin DIP, the
8 pin -DIP, and SOIC packaging are available
in a surface mountable “gullwing” construc-
tion. Since the DS1005 is an all silicon

PIN CONNECTIONS

4
N ~ [ Jvec SN[ 8 [ Jvec
* 5 TAPS equally spaced. Delay ne[] 2 13 w2[]2 7[Jmwe 1
tolerance+ 2 ns or+ 2% whichever is
greater ne[] 3 12 w1 mwea[]3 6 Jme 3
w2 | 4 1 (e eND[ ] 4 5[ Jwes
e Stable and precise over temperature Ne[] 5 10 Jmp 3
and voltage range w 4[] 6 s e
e Leading and trailing edge accuracy ono[ ] 7 8| Jup 5 J’;E ! ! gg:ccc
) Nc (3 14 NC
¢ Standard 14-pin DIP, 8-pin DIP, TAPN‘Z:E ; :ggmf 1
Nc Oj7 10[JNC
* Auto-insertable eno L8 sITP 5
PIN NAMES
e | ow power CMOS TAP 1-TAP S - TAP Output Number
Vce - +5 Volts
e TTL compatible GND - Ground
NC - No Connection
e Custom delays available

IN - Input

solution, better economy and reliability are
achieved when compared to older methods
using hybrid technology. The DS1005 Delay
Line reproduces the input logic level at each
TAP after the fixed delay specified by the
“dash number” in Table 1. The device is
designed to produce both the leading and
trailing edge delays with equal precision.
EachTAPis capable of driving up to ten 74LS
loads.
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' LOGIC DIAGRAM Figure 1

TAPY TAP 2 TAP 3 TAP 4 . TAP S

N
—-DO—( 20% 20% 20% 20% 20%

PART NUMBER DELAY TABLE (t,,,, t,,,) Table 1

PART NO. TAP 1 | TAP2 TAP3 © TAP4 TAP5
DS1005-75* | 15ns 30ns © 45ns 60ns 75ns

DS1005-100 | 20ns . 40ns 60ns | 80ns 100ns
DS1005-125 | 25ns 50ns 75ns 100ns - 125ns
DS1005-150 | 30ns 60ns 90ns 120ns ~150ns
DS1005-175 35ns 70ns 105ns 140ns 175ns
DS1005-200 | 40ns  80ns 120ns 160ns | 200ns
DS1005-250* | 50ns 100ns 150ns 200ns 250ns
DS1005-500* | 100ns 200ns 300ns 400ns ' 500ns

*Consult Dallas Semiconductor for availability

ABSOLUTE MAXIMUM RATINGS*
Voltage on a pin to ground: -1.0Vto + 7.0V
Operating temperature: 0°Ct0 70°C .
Storage temperature: -55°C to + 125°C
Soldering temperature: 260°C for 10 seconds
Short circuit output current: 50mA for 1 second

This is ‘a stress rating only and functional plied. Exposure to absolute maximum rating
operation of the device at these or any other  conditions for extended periods of time may
conditions above those indicated in the op- affect reliability. .

eration sections of this specification is notim-
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TIMING DIAGRAM- SILICON DELAY LINE Figure 2

PERIOD L
tRiSE tEALL
Vin
2.4V 2.4V
1.5v 1.5v
0.6V. "g‘gv 7
|N v||_ ’
——— (W| - twi
l———————— oy
l«——————— ¢
PLH

TAP

TERMINOLOGY

Period The time elapsed between the leading
edge of the first pulse and the leading edge of
the following pulse.

ty (Pulse Width) The elapsed time on the
pulse between the 1.5V point on the leading
edge and the 1.5V pointon the trailing edge or
the 1.5V point on the trailing edge and the 1.5V
point on the leading edge.

tase (Input Rise Time) The elapsed time be-
tween the 20% and the 80% point on the
leading edge of the input pulse.

t.a. (Input Fall Time) The elapsed time be-
tween the 80% and the 20% point on the
trailing edge of the input pulse.

toy (Time Delay, Rising) The elapsed time
between the 1.5V point on the leading edge of
the input pulse and the 1.5V point on the
leading edge of any TAP output pulse.

to. (Time Delay, Falling) The elapsed time
between the 1.5V point on the trailing edge of
the input pulse and the 1.5V point on the
trailing edge of any TAP output pulse.

NOTES

1.All voltages are referenced to  ground.

2.Measured with outputs open, minimum
period.

3.Vee=5V @25°C Delays accurate on both
rising and falling edges within +/- 2 ns.

4.See Test Conditions (following  page).

5.The combination of temperature vari
ations between 0°C and 70°C and voltage
variations between 4.75 volts and 5.25
volts produce a worst  case delay shift of
+/- 5%.
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3

DEMVICE UNDER TEST

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration
used for measuring the timing parameters on
the DS1005. The inputwaveformis produced
by a precision pulse generator under software
control. Time delays are measured by a time
interval counter (20 ps resolution) connected
between the input and each TAP. Each TAP
is selected and connected to the counter by a
VHF switch control unit. All measurements
are fully automated, with each instrument
controlled by a centralcomputer overan IEEE
488 bus.

74F04

PULSE
GENERATOR
. - START
- 4
20=50.n % ne
= TIME
INTERVAL
COUNTER
—
o STOP
-—°\O———h
D_________.___.—-o TIP (TIME INTERVAL PROBE)
VHF_SWITCH
CONTROL UNIT

TEST CONDITIONS-INPUT:
Ambient Temperature: 25°C+/-3°C
Supply Voltage (Vcc): 5.0V+/-0.1V
Input Pulse: High = 3.0V+/-0.1V
Low = 0.0V+/-0.1V

Source Impedance: 50 ohm Max.
Rise and Fall Time: 3.0-ns Max.
(measured between 0.6V and 2.4V)
Pulse Width = 500 ns

Period= 1us '

NOTE: ; :

Above conditions are for test only and do not
restrictthe operation of the device under other
data sheet conditions.

OUTPUT:

Each output is loaded with a 74F04. Delay is
measured at the 1.5V level on the rising and
falling edge.

Zo= 50f)

®) O g
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D.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5.0V +/- 5%)

PARAMETER | SYMBOL| TEST MIN. | TYP.| MAX. | UNITS| NOTES
COND.

Supply Voltage | Vee 475 | 500 | 525 |V 1

High Level Vi 22 55 |V 1

Input Voltage

Low LeVel V. -0.5 08 |V 1

Input Voltage

InputLeakage | I, 0.0\= Vi<Vee -1.0 1.0 | UuA

Current

Active Current | | Vee= Max; 40.0 | 70.0 | mA 2

Period= Min.

High Level lon Vce= Min. -1.0 | mA

Output Current Vou= 2.4V

Low Level o Vce=Min 12.0 mA

Output Current Vo =0.5V

A.C. ELECTRICAL CHARACTERISTICS (T,= 25°C, Vcc=5V+/- 5%)

PARAMETER SYMBOL| MIN. TYP. MAX. | UNITS NOTES
Input Pulse Width | t,, 40%0fTAPS5 ns

Input to TAP delay | t,, note 3 Table1 | note3| ns 4,5
(leading edge)

Input to TAP Delay| t,, note 3 Table1 | note3| ns 4,5
(trailing edge)

Period | 4 (tWi) ns
CAPACITANCE (T,=25°C)

PARAMETER SYMBOL MIN. | TYP.| MAX.| UNITS NOTES
Input Capacitance Cy 5 10 pF
Output Capacitance | Cgr 5 10 pF
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Silicon Delay Line
DS1005
14-Pin DIP

imimimiminisis

D

l_1JL_|L_II_H_lL_IL_.|

e e

[——— ——

e

0.1904 010 TNA ,

DIM. INCHES
MIN. MAX.
A 0.740 0.780
B 0.240 0.260
c 0.120 0.140
D 0.290 0310 -
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H 320 370
J 0.008 0.012
K 0.015 0.021
L 0.040 0.060
M 0.370 0.420
N 0.160 0.180

==

—

.

Tr
|<%M

|

STANDARD

J

GULLWING

1
N
-
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Silicon Delay Line
DS1005M
8-Pin DIP

i1 riri

- A ————»

|
[

LA

3 Equal Spaces
Atq.100 qNA

DIM. INCHES |
MIN. MAX.
A 0.345 0.400
B 0.240 0.260
c 0.120 0.140
D 0.290 0310
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H 320 370
J 0.008 0.012
K 0.015 0.021
0.040 0.060
M 0.370 0.420
N 0.160 0.180
STANDARD
D -

— -

—

-~

GULLWING

i
B
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‘Silicon Delay Line
DS1005S
16-Pin SOIC

THEREEEN
gt

INCHES
DIM.
MN. MAX.
A 403 | 411
B .290 .296
c .089 .095
D .325 .330
E .008 012
F .097 .105
G .046 054
H 402 410
J .006 011
K .013 .019
I
‘ F
4
I ol

11 f<
EJF__J_____jl "L
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p Dallas Semiconductor PRELIMINARY

* 7 -In-1 Silicon Delay Line DS1007 16-Pin DIP
DS1007S 16-Pin SOIC
FEATURES PIN CONNECTIONS
e All silicon time delay wdh
N 18 :]ma i M
* 7 independent logic buffered delays outi[] 2 15 jOUU Og{é i
|N2|: 3 14 :]m4 vedds

e Accuracy of +/- 2 ns @ 25°C our2|: . 3 ]ouu omgg g
® Four delays can be custom set between vee[]5 12[ Jono N8

3nsand 7 ns INs[ | 6 11[_Jour7

outs[ |7 10[ N7

* Three delays can be custom set between

8 ns and 20 ns e[ |8 s| Jouts
® | eading edge precision
® Auto-insertable 16 pin DIP
® Surface mount 16 pin SOIC

L CMOS PIN NAMES

0
¢ How power IN1 - IN7 - Inputs
; Out1- Out7 - Outputs

. b

TTL compatible GND - Ground

Vee - +5 Volts

DESCRIPTION
The DS1007 Delay Line provides seven inde-  DS1007 is an all silicon solution, better econ-

- pendent delay times which are set by Dallas omy and reliability are achieved when com-
Semiconductor to the customer's specifica-  pared to older methods using hybrid technol-
tion. The delay times can be setfrom3 nsto  ogy. The DS1007 reproduces the input logic
20 ns with an accuracy of +/- 2 ns at room level at the output after the fixed delay as
temperature. The device is offered in both a  specified by the customer specification.

16 pin DIP and a 16 pin SOIC. Since the
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LOGIC DIAGRAM Figure 1

>

out

INPUT PULSE WIDTH > 100% OF DELAY

PART NUMBER DELAY TABLE (teys th,) Table 1

INPUT NO. OUTPUT DELAY
INPUT1 3ns-8ns

INPUT 2 3ns-8ns

INPUT 3 3ns-8ns

INPUT 4 3ns-8ns

INPUT 5 9ns-20ns

INPUT 6 - 9ns-20ns

INPUT 7 | 9ns-20ns

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin to

ground: -1.0Vto + 7.0V

Operating temperature 0°Ce to 70°C
Storage temperature: -55°C to + 125°C
Soldering

temperature: 260°C for 10 seconds
Short circuit output current: SOmA for 1
second

*This is a stress rating only, and functional
operation of the device at these or any other
conditions above those indicated in the opera-
tion sections of this specmcauon is not im-
plied. Exposure to absolute maximum rating
conditions for extended penods of time may
affect rehablhty
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TIMING DIAGRAM SILICON DELAY LINE Figure 2

PERIOD >
tRisE —— traLL
ViH
1.5V
IN v "% /|
twi
e PlH —>
1.5V 1.5
TAP
TERMINOLOGY

Period The time elapsed between the leading
edge of the first pulse and the leading edge of
the following pulse.

1, (Pulse Width) The elapsed time on the
pulse between the 1.5V point on the leading
edge and the 1.5V point on the trailing edge or
the 1.5V point on the trailing edge and the 1.5V
point on the leading edge.

tase (INput Rise Time) The elapsed time be-
tween the 20% and the 80% point on the
leading edge of the input pulse.

t., (Input Fall Time) The elapsed time be-
tween the 80% and the 20% point on the
trailing edge of the input pulse.

t,y (Time Delay, Rising) The elapsed time
between the 1.5V point on the leading edge of
the input pulse and the 1.5V point on the
leading edge of any TAP output pulse.

NOTES:

1.) All voltages are referenced to ground.

2.) Measured with outputs open, minimum
period.

3.) Vee=5V @25°C Delays accurate on rising
edges within +/- 2 ns.

4.) See Test Conditions (following page).
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3

PULSE
GENERATOR

1

N

Z0=300 %

TIME
INTERVAL
COUNTER

SsToP
-

N o— — — .

|
|
7

VHF SWITCH
CONTROL UNIT

DEMICE UNDER TEST

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration
used for measuring the timing parameters on
the DS1007. The input waveform is produced
by a precision pulse generator under software
control. Time delays are measured by a time
interval counter (20 ps resolution) connected
between the input and each TAP. Each TAP
is selected and connected to the counter by a
VHF switch control unit. All measurements
are fully automated, with each instrument con-
trolled by a central computer over an IEEE 488
bus.

TIP (TIME INTERVAL PROBE)

TEST CONDITIONS

INPUT:

Ambient Temperature: 25°C+/-3°C

Supply Voltage (Vcc): 5.0V+/-0.1V

Input Pulse: High = 3.0V+/-0.1V
Low = 0.0V+/-0.1V

Source Impedance: 50 ohm Max.

Rise and Fall Time: 3.0 ns Max.

(measured between 0.6V and 2.4V)

Pulse Width = 100ns

OUTPUT:

Above conditions are for test only and do not
restrict the operation of the device under other
data sheet conditions

NOTE:
Each output is loaded wnth a 74F04 Delay is

measured at the 1.5V level on the rising edge.

Period = 200ns

N, MEASURING
DEVICE
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D.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Ve = 5.0V+/- 5%)

PARAMETER | SYMBOL| TEST MIN TYP MAX | UNITS | NOTES
COND.

Supply Voltage | Vcc 4.75 5.00 525 | V 1

High Level Vi 2.2 5.5 v 1

Input Voltage

Low Level Vi -0.5 0.8 v 1

Input Voltage

Input Leakage | |, 0.0vV=VI=Vce | -1.0 1.0 uA

Current

Active Current | I Vee= Max; 40.0 | 70.0 | mA 2

Period= Min.

High Level lon Vce= Min. -1.0 | mA

Output Current Vo= 2.4V

Low Level I Vce= Min. 1.0 mA

Output Current Vo= 0.5V
A.C. ELECTRICAL CHARACTERISTICS (T,= 25°C, Vcc=5V+/- 5%)
PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
Input Pulse Width t 100% ns

Input to Output ton note 3 note 3 ns 4
(leading edge)

Period 3 (ty) ns

CAPACITANCE (T,=25°C)
PARAMETER SYMBOL MIN| TYP MAX UNITS | NOTES
Input Capacitance Cy 5 10 pF

Output Capacitance Cour 5 10 pF
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SILICON DELAY LINE
DS1007 )
16 Pin DIP

16 - 9
i O e B e B o B e M e B

l—— g —

A I A I,

- >

© 0.100+ .010 TNA

DIM. INC}HES

MIN. MAX.
A 0.740 0.780
B 0.240 0.260
c 0.120 10.140
D 0.290 0.310:
E 0.020 0.040
F 0.110 0.130
G. 0.080 0.110
H 0.320 0.370
Jo 0.008 0.012
K 0.015 0.021

l‘_n.__.

— |y

—
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SILICON DELAY LINE
DS1007S
16 Pin SOIC

- Ao
HHHHHHHH

INCHES
DIM.
MIN. MAX.
A .403 A1
B .290 .296
c .089 .095
D .325 .330
E .008 .012
F 097 .105
G 046 054
H 402 410
J .006 011
K 013 .019
“:EM j(
KL .
D
IA ] ! l
| “ |
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Hi Dallas Semiconductor

- DS1010 14 Pin Dip
» 10 TAP Silicon Delay Line

DS1010S 16 Pin SOIC

FEATURES
e All silicon time delay 10 TAPS

equally spaced
o Delays are stable ;nd precise
s Leading and trailiﬁg edge accﬁracy‘
e Standard i4 pin DIP or 16 pin SOIC
e Delay tolerancé +/- 5%
e Economical
& Auto-insertable
e Low power CMOS

® TTL compatible

e Custom delays available

DESCRIPTION

The DS1010 Series Delay Line has ten equally
spaced TAPS providing delays from 10 ns to
500 ns. The devices are offered in a standard
14 pin DIP which is pin compatible with hybrid
delay lines. Alternatively, a 16 pin SOIC is
available for surface mount technology which
reduces P.C. board area. Since the DS1010
Series Delay Line is an all silicon solution,
better economy is achieved when compared
to older methods of using hybrid techniques.

PIN CONNECTIONS : :
V,
N[ 14 [ Jvee ;?:E ; :gchg
c
ne[] 2 13 [ e 1 TA:2E i :;gm:;
w2 ] 2[dws (CeHE i
wa[ |4 1 [ ]mes TA:NSE 4 ?gIg?o
we[]s 10 ]we7
wal[ e s lmes
eno [ 7 8 Jme 10
PIN NAMES . ‘
TAP1-TAP10 - TAP Output Number
Vee -5 Volts
GND - Ground
NC - No Connection
IN - Input

The DS1010 Series Delay Lines provide a
nominal accuracy of +/- 5% or +/- 2 ns, which
ever is greater. The DS1010 Delay Line
reproduces the input logic level at the output
after a fixed delay as specified by the dash
number extension of the part number. The
DS1010 is designed to produce both leading
and trailing edge with equal precnsnon Each
TAP is capable of driving up to ten 74LS type
loads.
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LOGIC DIAGRAM Figure1

TAP1

TAP 9 TAP 10

T SR N

TABLE 1: PART NUMBER DELAY TABLE (t,,, t,,,)

CATALOG TOTAL
P/N DELAY

DELAY/TAP
(NS)

DS1010-100 100

10

DS1010-150 150

15

DS1010-200 200

20

DS1010-250 250

25

DS1010-300 300

30

DS1010-350 350

35

DS1010-400 400

40

DS1010-500 500

50

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin

to ground: -1.0Vto + 7.0V

Operating temperature: 0°Co to 70°Co
Storage temperature: -55°C to + 125°C
Soldering

temperature: 260°C for 10 seconds
Short circuit output

current: 50mA for 1 second

*This is a stress rating only, and functional
operation of the device at these or any other
conditions above those indicated in the opera-
tion sections of this specification is not im-
plied. Exposure to absolute maximum rating
conditions for extended periods of time may
affect reliability.
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TIMING DIAGRAM-SILICON DELAY LINE Figure 2

teALL

PERIOD - >

1.5v

TAP

TERMINOLOGY

Period The time elapsed between the leading
edge of the first pulse and the leading edge of
the following pulse.

ty (Pulse Width) The elapsed time on the
pulse between the 1.5V point on the leading
edge and the 1.5V pointon the trailing edge or
the 1.5V point on the trailing edge and the 1.5V
point on the leading edge.

tase (Input Rise Time) The elapsed time be-
tween the 20% and the 80% point on the
leading edge of the input pulse.

tea, (Input Fall Time) The elapsed time be-
tween the 80% and the 20% point on the
trailing edge of the input pulse.

toy (Time Delay, Rising) The elapsed time
between the 1.5V point on the leading edge of
the input pulse and the 1.5V point on the
leading edge of any TAP output pulse.
to, (Time Delay, Falling) The elapsed time

between the 1.5V point on the trailing edge of
the input pulse and the 1.5V point on the
trailing edge of any TAP output pulse.

NOTES

1.) Allvoltages are referenced to ground.

2.) Measured with outputs open, minimum
period. : , ‘

3.) Vee=5V @25°C Delays accurate on both
rising and falling edges within +/- 2 ns,or
5%.

4.) See Test Conditions (following page). -
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3

ceRbkafor

EQ START é No‘%'é?ek

STOP

HHL%HJ

N

DEVICE UNDER TEST

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration
used for measuring the timing parameters on
the DS1010. The inputwaveform is produced
by a precision pulse generator under software
control. Time delays are measured by a time
interval counter (20 ps resolution) connected
between the input and each TAP. Each TAP
is selected and connected to the counter by a
VHF switch control unit. All measurements
are fully automated, with each instrument
controlled by a central computer overan IEEE
488 bus.

74F04

TAP

R i

TEST CONDITIONS
Input:
Ambient Temperature: 25°C+/-3°
Supply Voltage (Vcc): 5.0V+/-0.1V
Input Pulse: High=3.0V+/-0.1V
Low = 0.0V+/-0.1V
Source Impedance: 50 ohm Max.
Rise and Fall Time: 3.0 ns Max.
(measured between 0.6V and 2.4V) Width =
500 nsPeriod= 1us

NOTE:

Above conditions are for test only and do not
restrict the operation of the device under
otherdata sheet conditions.

Output:

Each output is loaded with a 74FO4. delay is
measured at the 1.5V level on the rising and
falling edge.

 Zo= 50af)

' MEASURING
) DEVKE

)
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D.C. ELECTRICAL CHARACTERISTICS

(0°C to 70°C,Vee+ 5.0V + 5%)

PARAMETER |SYMBOL | TEST MIN. | TYP.| MAX.| UNITS | NOTES
: COND. '

Supply Voltage Vee 475 | 5.00 ( 525 |V 1

High Level \' 22 55 |V 1

Input Voltage

Low Level \'A -0.5 08 |V 1

Input Voltage

Input Leakage I 0.0V -1.0 1.0 | uA

Current

Active Current le Vce=Max: 40.0 | 75.0 | mA 2

Period=Min.

High Level lon Vce=Min. -1.0 mA

Output Current Vou=2.4V

LowLevel I Vce=Min. 12.0 mA

Output Current Vg =0.5V
A.C ELECTRICAL CHARACTERISTICS (TA= 25°C,'Vcc=‘ 5V + 5%)

PARAMETER SYMBOL MIN. TYP. MAX. UNITS | NOTES

Input Pulse Width tw 30% of ns

, TAP 10

inputto TAP Delay | t,, note3 | Table1 | note3 ns 4

(leading edge)

Input to TAP Delay to note 3 Table1 | note3 ns 4

(trailing edge) v

Period 3(ty,) ns

CAPACITANCE | (tA= 25°C)

PARAMETER SYMBOL MIN. TYP. | MAX. UNITS | NOTES

Input Capacitance CIN 5 10 pF

Output Capacitance CcouTt 5 10 pF
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Silicon Delay Line
DS1010
14 Pin Dip

\
l—— o—>

RN

0.100+ .010 TNA

DIML INCHES

MIN. MAX.
A 0.740 0.780
B 0.240 0.260
c 0.120 0.140
D 0.290 0.310
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H 320 370
J 0.008 0.012
K 0.015 0.021
L 0.040 0.060
M 0.370 0.420

0.160 0.180

STANDARD
D
—>|—
—
GULLWING
L f—
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Silicon Delay Line
DS1010S
16 Pin SOIC

i

HHHHHHHAH

3~6

INCHES
DIM.
MIN. MAX.
A 403 AN
] .290 296
c 089 095
D 325 330
E 008 012
F 097 .105
G .046 054
H 402 410
J .006 o1
K 013 019
f;‘ | F
D
L l ! '
| ” |
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ﬂi Dallas Semiconductor
» 3In 1 Silicon Delay Line

DS1013 14-Pin DIP
DS1013M 8-Pin DIP

DS1013S 16-Pin SOIC

FEATURES
o All silicon time delay

o 3independent logic buffered delays
o Delay tolerance +/- 2 ns

e Stable and precise over temperature
and voitage range

e Leading and trailing edge accuracy

e Standard 14-pin DIP, 8-pinDIP or
16-pin SOIC

e Auto-insertable
e Low power CMOS
® TTL compatible

e Custom delays available

DESCRIPTION ‘ ,

The DS1013 Series of Delay Lines has three
independent logic buffered delays in a single
package. The devices are offered in a stan-
dard 14-pin DIP which is pin compatible with
hybrid delay lines. Alternatively 8-pin DIPS
and surface mount packages are available
which save P.C. board area. Since the
DS1013 Seriesis an all silicon solution, better
economy is achieved when compared to older
methods using hybrid techniques. The

PIN CONNECTIONS
ni[] 1 w[lee w1 7 s[]we
Ne[] 2 13 INC N2[] 2 7] ourt
wz[] 3 21U ] s 6] our2
Ne[] ¢ TN oo 5[] ours
IN3[] 5 10| Jout2
ne[] e s[INC
oolls  ofos  wEE R
~ NeOfs 1400 NC
“IN20 130 outt
Ne O 120 NC
IN3[le- 110 out2
NcO7. . 10Q0Nc
GND [][8 ‘9 ouT3
PIN NAMES ‘
IN1, IN2, IN3 - Inputs
Out1, Out2, Out3 - Outputs
GND -Ground
Vee - +5 Volts

DS1013 Series Delay Lines provide a nominal
accuracy of +/- 2 ns for delay times ranging
from10nsto 100 ns. The DS1013 Delay line
reproduces the input logic level at the output
after a fixed delay as specified by the dash
number extension of the part number. The
DS 1013 is designed to reproduce both leading
and trailing edges with equal precision. Each
output is capable of driving up to ten 74LS type
loads.
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LOGIC DIAGRAM Figure 1.

IN1

PART NUMBER DELAY TABLE Table 1 (T,,,, T,

PART NO. DELAY PER OUTPUT (ns)
'DS1013-10 10/10/10
_DS1013-15 15/15/15

DS1013-20 20/20/20

~ DS1013-25 25/25/25

DS1013-30 30/30/30

DS1013-40 40/40/40

DS101350 50/50/50

DS1013-60 B0/60/60

DS1013-70 70/70/70

DS1013-75 75/75/75

DS1013-80 80/80/80

DS1013-90 90/90/90

DS1013-100 100/100/100

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin

to ground: -1.0Vto + 7.0V
Operating temperature: 0°C to 70°C
Storage temperature: -55°Cto +125°C

Soldering

temperature: 260°C for 1 0 seconds

Short circuit output

current: 50mA for 1 second

This is a stress rating only, and functional
operation of the device at these or any other
conditions above those indicated in the opera-
tion sections of this specnflcanon is notim-
plied. Exposure to absolute maximum rating
conditions for extended periods of time may
affect reliability.
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TIMING DIAGRAM-SILICON DELAY LINE Figure 2

teaLL

PERIOD >

1.5v

TAP

TERMINOLOGY

Period The time elapsed between the leading
edge of the first pulse and the leading edge of
the following pulse.

ty (Pulse Width) The elapsed time on the
pulse between the 1.5V point on the leading
edge and the 1.5V point on the trailing edge or
the 1.5V point on the trailing edge and the 1.5V
point on the leading edge.

tase (Input Rise Time) The elapsed time be-
tween the 20% and the 80% point on the
leading edge of the input pulse.

tea (Input Fall Time) The elapsed time be-
tween the 80% and the 20% point on the
trailing edge of the input pulse.

to,, (time Delay, Rising) The elapsed time
between the 1.5V point on the leading edge of
the input pulse and the 1.5V point on the
leading edge of any TAP output pulse.

to, (Time Delay, Falling) The elapsed time

1.5v 1.5v

between the 1.5V point on the trailing edge of
the input pulse and the 1.5V point on the
trailing edge of any TAP output pulse.

NOTES

1.) All voltages are referenced to ground.

2.) Measured with outputs open, minimum
period

3.) Vee=5V @25°C Delays accurate on
both rising and falling edges within
+/- 2 ns.

4.) See Test Conditions (following page).

5.) The combination of temperature variations
between 0° C and 70° C and voltage
variations between 4.75 volts and 5.25
volts produce a worst case delay shift of
+/- 5%.
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3-

PULSE
GENERATOR

START
> INTERVAL

COUNTER

STOP

TEST SETUP DESCRIPTION

Figure Sillustrates the hardware configuration
used for measuring the timing parameters on
the DS1013. The input waveformis produced
by a precision pulse generator under software
control. Time delays are measured by a time
interval counter (20 ps resolution) connected
between the input and each TAP. Each TAP
is selected and connected to the counter by a
VHF switch control unit. All measurements
arefully automated, with eachinstrument con-
trolled by a central computer overan IEEE 488
bus.

TAP

74F04 Zo= 50f}

Test Conditions

Input:

Ambient Temperature: 25°C+/-3°C
Supply Voltage (Vcc): 5.0V+/-0.1V

Input Pulse: High = 3.0V+/-0.1V
Low = 0.0V+/-0.1V

Source Impedance: 501 Max.
Rise and Fall Time: 3.0 ' ns Max.
(measured between 0.6V and 2.4V)
Pulse Width = 500 ns

Period= 1us

Note:
Above conditions are for test only and do not

. restrict the operation of the device under other

data sheet conditions.

Output:

Each output is loaded with a 74F04. Delay is
measured at the 1.5V level on the rising and
falling edge.

MEASURING
£ > Bener
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D.C. ELECTRICAL CHARACTERISTICS

(0°C to 70°C,Vee= 5.0V+/- 5%)

PARAMETER | SYMBOL | TEST MIN.| TYP. | MAX.| UNITS| NOTES
COND.
Supply Voltagg V. 475 | 5,00 | 525 | V 1
High Level Vy 22 55 v 1
Input Voltage
Low Level \'A -0.5 0.8 \' 1
Input Voltage
InputLeakage | |, 0.0\ V& -1.0 1.0 uA
Current
Active Current | 1. Vo= Max 40 70 mA 2
Period= Min.
High Level lon Vo= Min. -1.0 | mA
Output Current Vo= 2.4V
LowLevel lo Ve=Min 12.0 mA
Output Current Vo =0.5V
A.C ELECTRICAL CHARACTERISTICS (T,= 25°C, Vcc=5.0V+/-5%)
PARAMETER. SYMBOL | MIN. TYP. MAX. | UNITS NOTES
Input Pulse Width tw 100% | ty, ns
Input to TAP Delay ton note3 | Table1 | note3| ns 45
(leading edge)
Input to TAP Delay to note3 | Table1 | note3| ns 45
(trailing edge)
Period 3(ty,) ns
CAPACITANCE (t,=25°C)
PARAMETER SYMBOL | MIN. | TYP. | MAX. |UNITS NOTES
Input Capacitance Cy 5 10 pF
Output Capacitance | Cy, 5 10 pF
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Silicon Delay Line

DS1013
14-Pin DIP

A rririri

p

a——— ——P

|TILJI_II_H_II_H_I

A

oy

[} Equol' Spaces
© 0.100+ .010 TNA

—| |

GULLWING

DIM. INCHES

MIN. MAX.
A 0.740 0.780
B 0.240 0.260
Cc 0.120 0.140
D 0.290 0.310
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H 0.320 0.370
J 0.008 0.012
K 0.015 0.021
L 0.040 0.060
M 0.370 0.420

0.160 0.180

STANDARD

I==h

N
b
—
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Silicon Delay Line
DS1013M
8-Pin DIP

1 ririri

I [ N N

3 Equal Spaces
At .100 TNA

AL

DIM. INCHES

MIN. MAX.
A .345 .400
B 0.240 0.260
[o] 0.120 0.140
D 0.290 0.310
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H 0.320 0.370
J 0.008 0.012
K 0.015 0.021

STANDARD
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Silicon Delay Line
DS1013S

16 Pin SOIC o INCHES
| . MIN. MAX.
| ‘ v . A1
NI T
H H H HH H H H z .Zzz 095
- .330
E .008 012
F 097 .105
G .046 .054
H 402 410
J .006 .01
HHHHHHHH K 013 .01

l“o T050% 004 ™A -.l
B

[ "_“—"‘ﬂ"j\—cf oﬁ | ‘
EL\— ——‘_——_,;71 6°1vp L '
] " ; .
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Multiport Memory
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Hi Dallas Semiconductor DS2009 28-Pin DIP
~ 512 x 9 FIFO DS2009R 32-Pin PLCC
FEATURES PIN CONNECTIONS
* First-in, first-out memory based
architecture e e v 0308 W Nc Voc D4 ps
ps 2] 127 D4
« Flexible 512 x 9 organization 03 3] 28 D5 4331323
D2 4[] [ 25 08 gf ¢ gg
« Low power HCMOS technology o= SRS NC
(3= S 5
« Asychronous and simultaneous = D o ® g -
read/write a1y b o N a7
Q2 M ] []1e Qe Q2 213 Q6
. . R . . Q3 12 [] 117 a8 141516171819 20
« Bidirectional applications a8 13 1 16 o4
GNo 14 ] s R of o cfp e & B4as
« Fully expandable by word width or 28-PINDIP 32-PIN PLCC
depth
« Empty and full warning flags
o PIN NAMES
« Half-full flag capability in single- w WRITE
device mode R -READ
. N RS__ -RESET
+ Retransmit capability FL/RT -First Load/Retransmit
) Dy -Data In
« High performance Q,, -Data Out
. . Xl -Expansion In
« Available in 35ns, 50ns, 65ns, and XO/RF -Expansion Out/Half Full
80ns access times EE -Full Flag
. EF -Empty Flag
« Industrial temperature range -40°C v -5 Volts
to +85°C available designated N GND  -Ground
NC -No Connect

DESCRIPTION

The DS2009 implements a First-In, First-Out
algorithm, featuring asynchronous: read/write
operations, full, empty and half-full flags, and
unlimited expansion capability in both word size
and depth. The DS2009 is functionally and elec-
trically equivalent to the DS2011 2K x 9 FIFO

with the following exceptions: active current
(loc,) is 80 mA max except for 35ns and indus-
trial grade devices which is 100 mA max and
power-down current (l..,) is 500 uA max. Refer
to the DS2011 data sheet for detailed device de-
scription. :
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1% Dallas Semiconductor DS2010 28-Pin DIP
" 1024 x9 FIFO DS2010R 32-Pin PLCC
FEATURES PIN CONNECTIONS
o First-in, first-out memory based vile < 28 Voo 0308 W N Vec D4ps
architecture o8 2] 27 04 ,
03 3] []26 D5
. 7 2 4[] )25 D6 D2 3 9 D6
o Flexible 1024 x 9 organization L= = pt =
D;:E ';",3,; X Og 262 FL/RT
e Low power HCMOS technology Y= bs F oo aEE
oo‘:E g:"_"_" Q1 11 23 X0/HF
o Asychronous and simultaneous @nd SPRIAR= i b=
read/write = =pi i aaiicy
ce - oo 4 15 R of dé ot Nc\ﬂ b4 05
 Bidirectional applications PP 52PN PLCC
* Fully expandable by word width or
depth
o Empty and full waming flags
PIN NAMES
¢ Half-full flag capability in single- w - WRITE
device mode R_ - READ
) . RS__ - RESET
o Retransmit capability FURT - First Load/Retransmit-
Dy - Dataln
e Available in 35ns, 50ns, 65ns, and Q,, - Data Out
80ns access times .)a _ - Expansion In
: - XOMF - Expansion Out/Half Full
e Industrial temperature range -40°C FE - Full Flag
to +85°C available designated N EF - Empty Flag
~ Vee - 5Volts
GND - Ground
NC - No Connect

DESCRIPTION

The DS2010 implements a First-In, First-Out al-
gorithm, featuring asynchronous read/write op-
erations, full, empty and half-full flags, and un-
limited expansion capability in both word size

and depth. The DS2010 is functionally and elec-
trically equivalent to the DS2011 2K x 9 FIFO
with the following exception: power-down cur-

rent (I, .,

)-is 1 mA max. Refer to the DS2011

data sheet for detailed device description.

72



@ Dallas Semiconductor DS2011 28-Pin DIP

> 2048 x 9 FIFO -
| DS2011R 32-Pin PLCC
FEATURES PIN CONNECTIONS
* First-in, first-out memory based _ _
architecture w ; E' g it; \rl)fc 0308 W NC Ve DeDs
D8
® Flexible 2048 x 9 organization p3 3 O [] 26 D5 4 3721323130
* Low power HCMOS technology gf ; E 3 zj 3_3__ 3? SS
¢ Asynchronous and simultaneous Do 6 23 FLRT - 00
read/write R R o FF
FF 8 Qo
¢ Bidirectional applications Q0 9 O ] 20 XO/HF Q1
. Q1 10 [] H 19 Q7 NC Q7
* Fully expandable by word width or Q211 O - 18 Q6 Q2 a6
depth Q3 12 O 5 17 a5 14151617181920
e Empty and full warning flags GSS e E H :: 2 of b cfo e R Sals -
¢ Half-full flag capability in single-device
mode

* Retransmit capability
* High performance

W

R
* Available in 35ns, 50ns, 65ns and 80ns RS - RESET
access times FL/RT - First Load/Retransmit

e Industrial temperature range —40°C to’ Do-g - Dataln
+85°C available designated IND 30-8 - Data Out
Xl - Expansion In
XO/HF - Expansion Out/Half Full
FF - Full Flag
EF - Empty Flag

Vcc - 5 Volts
GND - Ground
NC - No Connect

DESCRIPTION

The DS2011 implements a First-In, First-Out algorithm, featuring asynchronous read/write
operations, full, empty and half-full flags, and unlimited expansion capability in both word
size and depth. The main application of the DS2011 is as a rate buffer, sourcing and absorb-
ing data at different rates (e.g., interfacing fast processors and slow peripherals). The full
and empty flags are provided to prevent data overflow and underflow. A half-full flag is
available in the single-device and width-expansion configurations. The data is loaded and
emptied on a First-In, First-Out (FIFO) basis, and the latency for the retrieval of data is ap-
proximately one load cycle (write). Since the WRITEs and READs are internally sequential,
thereby requiring no address information, the pinout definition will serve this and future
higher-density devices. The ninth bit is provided to support control or parity functions.
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OPERATION ‘

Unlike conventional shift reglster based FIFOs, the DS2011 employs a memory-based ar-
chitecture wherein a byte written into the devnce does not “ripple-through.” Instead, a byte
written into the DS2011 is stored at a specific location, where it remains until over-written.
The byte can be read and re-read as often as desired.

Twin address pointers (ring counters) automatically generate the addresses required for
each write and read operation. The empty/full flag circuit prevents illogical operations, such
as reading un-written bytes (reading while empty) or over-writing un-read bytes (writing while
full). Once a byte stored at a given address has been read, it can be over-written.

Address pointers automatically loop back to address zero after reaching address 2047. The:
empty/full status of the FIFO is therefore a function of the distance between the pointers,
not of their absolute location. As long as the pointers do not catch one another, the FIFO can
be written and read continuously without ever becoming full or empty.

Resetting the FIFO simply resets the address pointers to address zero. Pulsing retransmit
resets the read address pointer without affecting the write address pointer.

With conventional FIFOs, implementation of a larger FIFO is accomplished by cascading
the individual FIFOs. The penalty of cascading is often unacceptable ripple-through delays.

The DS2011 allows implementation of very large FIFOs with no timing penalties. The mem-
ory-based architecture of the DS2011 allows connecting the read, write, data in, and data out
lines of the DS2011 in parallel. The write and read control circuits of the individual FIFOs are
then automatically enabled and disabled through the expansion-in and expansion-out pins,
as appropriate (see the Expansion Timing section for a more complete discussion).

BLOCK DIAGRAM Figure 1 .
9 ; 9
Do-Dg # * I— 7~ - P Qp-Qg

- INPUT- -] OUTPUT <

BUFFER | BUFFER
WRITE ; READ
= WRITE 20489 READ _
W 1 contRoL »>| ADDRESS [~ \eyoRy ARRAY || ADDRESS [ conTroL [ R
POINTER ) POINTER
I I ) X
FLAG LOGIC
FF - & . P EF
y \ ¢
_ EXPANSION LOGIC
Xi > —y» XO/AF
A

s | RESETRETRANSMIT | . : =

LOGIC
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SINGLE DEVICE CONFIGURATION

A single DS2011 may be used when application requirements are for 2048 words or less. The
DS2011 is placed in Single Device Configuration mode when the chip is Reset with the Ex-
pansion In pin (XI) grounded (see Figure 2).

WIDTH EXPANSION

Word width may be increased simply by connecting the corresponding input control signals
of multiple devices. Status Flags (EF and FF) can be detected from any one device. Figure 3
demonstrates an 18-bit word width by using two DS2011s. Any word width can be attained by
adding additional DS2011s. .

A SINGLE 2048 x9 FIFO CONFIGURATION Figure 2

(XO/FF) EXPANSION OUT/HALF-FULL

T

WRITE (W) (R) READ
9 9
DATA IN / DS2011 DATA OUT
4 ‘
__FULLFLAG (FF) (EF) EMPTY FLAG o
- >
RESET (RS) (RT) RETRANSMIT

EXPANSION IN ()ﬁ) I

A 2048 x 18 FIFO CONFIGURATION (WIDTH EXPANSION) Figure 3

18 fx—ow‘n? f (XO/HF) EXPANSION OUT/HALF-FULL
DATA IN L ———-79/—:'>
wRiTe — W ———- - &
(R) READ
FULLFLAG  (FF) ps2011| | “"EF) EMPTY FLAG
neser— @ ,| DS2011 .
_ .| (RT) RETRANSMIT
9 9

EXPANSION IN (Xi) _t i? l 18 .
= = DATA OUT
NOTE:

Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any)
device used in the width expansion configuration. Do not connect flag output signals
together.
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DEPTH EXPANSION (DAISY CHAIN) '

The DS2011 can easily be adapted to applications when the requnrements are for greater
than 2048 words. Figure 4 demonstrates Depth ExpanS|on using three DS2011s Any depth
can be attained by adding additional DS2011s. :

External logic is needed to generate a composite Full Flag and Empty Flag This requires the
ORing of all EFs and the ORlng of all FFs (i.e., all must be set to generate the correct com-

posite FF or EF).

‘The DS2011 operates in the Depth Expansuon configuration after the chip is Reset under the
below listed conditions.

1. The first device must be designated by grounding the First Load pin (FL) The Retransmit
function is not allowed in the Depth Expansion Mode. ‘

2. All other devices must have FL in the high state.

3. The Expansion Out (XO) pin of each device must be tied to the Expansion In (X1) pin of the
next device. The half-full capability is not allowed in depth expansion.

A 6144 x9 FIFO CONFIGURATION (DEPTH‘EXPANSION) Figure 4

_ X0 _
w R
._..‘>l —
FF EF
9 [ 9, ] 9 \
a8 DS2011 £
DATA IN / / 1) / 1) DATA OUT
7 7 [ FL] 7
Lag <] Vee

' E I
T
™l
y

al

:

, EMPTY
> DS2011

- . | —— -
FF EF
9/ DS20M
-_— T—
RS 1”7 FL
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COMPOUND EXPANSION
The two expansion techniques described above can be applied together in a straightforward
manner to achieve large FIFO arrays (see Figure 5).

BIDIRECTIONAL APPLICATIONS

Applications, which require data buffering between two systems (each system capable of
READ and WRITE operations), can be achieved by pairing DS2011s, as shown in Figure 6.
Care must be taken to assure that the appropriate flag is monitored by each system (i.e., FF
is monitored on the device where W is used; EF is monitored on the device where R is used).
Both Depth Expansion and Width Expansion may be used in this mode.

COMPOUND FIFO EXPANSION F‘igure 5

Qo-Q8

Qo-Q17
Qo-QN
o o 0
Qo-a8 09-Q17
Q(N-8}-QN
R,W, RS DS2011 DS2011 DS2011
————] DEPTH EXPANSION | DEPTH EXPANSION |— ¢ ¢ ¢ ——»! DEPTH EXPANSION
BLOCK BLOCK BLOCK
i | D0-D8 l ‘ D9-D17 D(N-8)-DN
DO-DN
DO-DN D1&DN = « ¢ "nKNB8DN
NOTES:

1. For depth expansion block see DEPTH EXPANSION section and Figure 4.
2. For flag operation see WIDTH EXPANSION section and Figure 3.

‘BIDIRECTIONAL FIFO APPLICATION Figure 6

Wa > l«————————— R

FFa - I ———~———
FFa DS2011 EFg

DAO-8 ) Qpo-8

sysTEMA K - = = = —--- === == - = SYSTEM B
QA0-8 ( Dgo-8

Fin DS2011 We

T - L .
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HALF-FULL CAPABILITY ’

In the single-device and width-expansion modes, the XO/HF output acts as an: |nd|cat|on of a
half-full memory. (Xi must be tied low.) After half of the memory is filled, and at the falling
edge of the next write operation, the Half-Full Flag (HF) will be set to low and will remain low
until the difference between the write pointer and read pomter is less than or equal to one
half of the total memory of the device. The Half- FuII Flag (HF) is then reset (forced high) by
'the nsmg edge of the read operatlon '

WRITE MODE

The DS2011 initiates a Write Cycle (see Figure 7) on the falling edge of the Wnte Enable con-
trol input (W), provided that the Full Flag (FF) is not asserted. Data set-up and hold-time re-
quirements must be satisfied with respect to the rising edge of W. The data is stored sequen-
tially and independent of any ongoing Read operations. FF is asserted during the last valid
write as the DS2011 becomes full. Write operations begun with FF low are inhibited. FF will
go high tRrF after completion of a valid READ operation. Writes beginning after FF goes low
and more than typ| before FF goes high are invalid (ignored). Writes beginning less than
twpi before FF goes high and less than tFfyy later may or may not occur (be valid), depend-
ing on internal flag status.

WRITE AND FULL FLAG TIMING Figure 7

LAST VALID INVALID INDETERMINANT FIRST VALID
WRITE WRITE WRITE WRITE
<« twc

—> lwpw |e—

—> twpw |e— . —> tWR [—

A e

< tFFwW

d

\_/ — _’__/

—» tWFF || —

NOT FULL

AL

FF NOTFULL FULL

ol

-VALID ‘ VALID VALID
Do-Dg DNA f < D»NA — DNA >-—

78



WRITE A.C. ELECTRICAL CHARACTERISTICS (0°Cto +70°C,Vce =5.0V+10%)

DS2011-36 | DS2011-50 | DS2011-65 | DS2011-80
PARAMETER SYM |MIN|MAX|MIN|MAX|MIN|MAX|MIN | MAXUNITS|NOTES
Write Cycle Time twc | 45 65 80 100 ns
Write Pulse Width twpw | 35 50 65 80 ns 1
Write Recovery Time | twr | 10 15 15 20 ns
Data Set Up Time tps | 15 20 25 30 ns
Data Hold Time tDH 5 5 10 10 ns
W Low to FF Low tWFF 30 45 60 70 | ns 2
\'77':,"':,‘9“ to Valld tFEW 5 5 10 10 | ns 2
R High to FF High tRFF 30 45 60 70 | ns 2
e Protect twP 15 20 2 25| ns | 2
ndeterminant

READ MODE

The DS2011 initiates a Read Cycle (see E_gure 8) on the falling edge of Read Enable control
input (R), provided that the Empty Flag (EF) is not asserted. In the Read mode of operation,
the DS2011 provides a fast access to data from 9 of 18,432 locations in the static storage ar-
ray. The data is accessed on a FIFO basis independent of any ongoing WRITE operations.
After R goes high, data outputs will return to a high impedance condition until the next Read
operation.

In the event that all data has been read from the FIFO, the EF will go low, and further Read
operations will be inhibited (the data outputs will remain in high impedance). EF will go high
tWEF after completion of a valid Write operation. Reads beginning tgEfFR after EF goes high
are valid. Reads begun after EF goes low and more than tRp| before EF goes high are invalid
(ignored). Reads beginning less than tRp| before EF goes high and less than tgpR later may
or may not occur (be valid) depending on internal flag status.
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READ AND EMPTY FLAG TIMING Figure 8

g

FIRST
’ VALID
WRITE

——;-P tWEF |[e&——
EF EMPTY / NOT EMPTY \ EMPTY
—>| |+ tEFR —| 'REF |e——
tRp| — tfe——tpc—»
et -
INVALID INDETERMINANT |  FIRST . RpW» LAST
_ READ " READ VALID —{ 'RR" fe— VALID
R )
A} 7 7 READ READ
7T a2 a
| — |
<oV tRHZ
— tag  |a——
tRL ——] »

b
Qq-Qg VALID DATA
ouT

VALID DATA]
ouT

ouT

E@(muo DATA
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READ A.C. ELECTRICAL CHARACTERISTICS

(0°Cto +70°C,Voc=5.0V£10%)

DS2011-35 |DS2011-50 |DS2011-65 | DS2011-80
PARAMETER SYM | MIN |MAX |MIN [MAX |MIN [MAX |MIN [MAXUNITS INOTES
Read Cycle Time tRC 45 65 80 100 ns
Access Time tA 35 50 65 80 | ns 2
Read Recovery Time | tRr | 10 15 15 20 ns
Read Pulse Width trpw | 35 50 65 80 ns 1
R Low to Low Z tRL | 5 10 10 10 ns 2
aiag}ﬁ Valid from R toy | 5 5 5 5 ns 2
R High to High Z tRHZ 20 25 25 25 | ns 2
R Low to EF Low tREF 30 45 60 70 | ns 2
EE;';"Qh to Valid tEFR 5 5 10 10 | ns 2
W High to EF High  |twEF 30 45 60 70 | ns 2
Read Protect tRPI 15 20 25 25 | ns | 2
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HALF-FULL MODE

Unlike the Full Flag and Empty Flag, the Half-Full Flag does not prevent device reads and -
writes. The flag is set by the next falling edge of write when the memory is 1024 locations
full. The flag will remain set until the memory is less than or equal to 1024 locations full. The

read operation (rising edge), which results in the memory being 1024 Iocatlons full, removes
the flag. ,

HALF-FULL FLAG TIMING Figure 9

W é( /

tRHF le—

1

—» twHF

HF 7£_
HALF-FULL FLAG A.C. CHARACTERISTICS (0°Cto +70°C, VGG = 5.0V + 10%)
DS2011-35 |DS2011-50 |DS2011-65 | DS2011-80 :
PARAMETER SYM |MIN|MAX |MIN|MAX |MIN [MAX|MIN [MAXUNITS | NOTES
HaltFun Flag Low |WHF | |45 | |es | e | w0l ns |
53?&?:?%% High |tRHF 45 65 80 100 | ns
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RESET '
The DS2011 is reset (see Figure 10) whenever the Reset pin (RS) is in the low state. During a
Reset, both the internal read and write pointers are set to the first location. Reset is required
after a power up, before a Write operation can begin.

Although neither W nor R need be high when RS goes low, both W and R must be high tRss
before RS goes high, and_must remain high tRgR afterwards. Refer to the following discussion
for the required state of FL/RT and Xl during Reset.

RESET Figure 10

< trsc >

tRs

|l trss Pit— IRSR =P

NZN/N\/ NN\ \/ \ \/
:.0.0’0‘0.0’0’000 '

OO0
0%%%%%%

z|

r trss >

\/

TR
020202050 %0 202020 %
002607070 % % %% %?:
90%%% %% % %%

B

;wqgyquwwwyygggw&wway*g%wwg

= IR &K
£ 02020 %% 020502020 2020 %% %6 %% %02
002020202020 %0 %% %% % %2020 %020 %4202 %% % %

'éééﬁéﬁ%ééééﬁﬁﬁéf<¢3&%&%§%&&%@2§%&§3"
20907 0% %000 00000 %6090 %90 %6%676 %026 %6%4% % % Q

d

@,

§

O
070702070 %0%6%0%%%% % % 20 2% % 20 222

NOTE:
EF, FF and HF may change status during Reset, but flags will be valid at tRsC.
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RESET A.C. ELECTRICAL CHARACTERISTICS

(0°Cto +70°C, VoG =5.0V £ 10%)

DSéb1 1-35 | DS2011-50 | DS2011-65 | DS2011-80
PARAMETER SYM |MIN|MAX MiN MAX| MIN MAX MIN MAXUNITs NOTES>
Reset Cycle Time  |tpsc | 45| | 65 80 100 ns
Reset Pulse Width trs | 35 50 65 80, ns 1.
Reset Recovery Time | tRsr | 10 15 15 20 ns
Reset Set Up Time trss | 30 40 50 60 ns

RETRANSMIT

The DS2011 can be made to retransmit (re-read previously read data) after the Retransmit pin
(RT) is pulsed low (see Figure 11).

A Retransmit operation sets the internal read pointer to the first physical location in the array,

but will not affect the position of the write pointer. R must be inac

high, and must remain high for tRTR afterwards."

The Retransmit function is particularly useful when blocks of less than 2048 Writes are per-
formed between Resets. The Retransmit feature is not compatible with Depth Expansion.

RETRANSMIT Figure 11

-

trTC

tive trTS before RT goes

tRT

bt

tRTS

ol

AYA

NOTE:
EF, FF andH

VAV V VYV A VNV VVYV
QEOEKR

X

XX

\WAVAYAYAVAVAVAYAVAVAVAY . VAVAVAVAVAVAVAVAVAVAY,
A ot e et

\/V
o

VV/VV VNV
R

tRTR—

\

FLAG VALID

may change status during Retransmit, but flags will be valid at tRTC.
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RETRANSMIT

A.C. ELECTRICAL CHARACTERISTICS (0°C to +70°C, VoG = 5.0V + 10%)
DS$2011-35 | DS2011-50 | DS2011-65 | DS2011-80
PARAMETER SYM |MIN|MAX|MIN|MAX|MIN|MAX| MIN|MAX[UNITS |NOTES
e tRTC | 45 65 80 100 ns
Retranemit tRT | 35 50 65 80 ns | 1
Egg:yesr?i’}'i me tRTR | 10 15 15 20 ns
Ser O Time trTs | 30 40 50 60 ns

EXPANSION TIMING

Figures 12 and 13 illustrate the timing of the Expansion Out and Expansion In signals. Discus-
sion of Expansion Out/Expansion In timing is provided to clarify how Depth Expansion works.
Inasmuch as Expansion Out pins are generally connected only to Expansion In pins, the user
need not be concerned with actual timing in a normal Depth Expanded application unless ex-
treme propagation delays exist between the XO/XI pin pairs.

Expansion Out pulses are the image of the WRITE and READ signals that cause them; delayed
in time by txoL and txoH- The Expansion Out signal is propagated when the last physical loca-
tion in the memory array is written and again when it is read (Last Read). This is in contrast to
when the Full and Empty Flags are activated, which is in response to writing and reading a last
available location.

When in Depth Expansion mode, a given DS2011 will begin writing and reading as soon as valid
WRITE and READ signals begin, provided FL was grounded at RESET time. A DS2011 in Depth
Expansion mode with FL high at RESET will not begin writing until after an Expansion In pulse
occurs. It will not begin reading until a second Expansion In pulse occurs and the Empty Flag
has gone high. Expansion In pulses must occur tx|g before the WRITE and READ signals they
are intended to enable. Minimum Expansion In pulse width, tx|, and recovery time, tx|R, must
be observed.

EXPANSION OUT TIMING Figure 12

WRITETO

LAST PHYSICAL
-\ LOCATION (
w
READ FROM
LAST PHYSICAL
_ LOCATION
R

txoL: lx0H>| L—‘XOL L-‘XOH
1§
X0 /
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EXPANSION IN TIMING Figure 13

e
" M Fo N A

FIRST PHYSICAL
LOCATION
w !

<-txis READ FROM
FIRST PHYSICAL : .
LOCATION
R /
EXPANSION LOGIC
A.C. ELECTRICAL CHARACTERISTICS (0°Cto +70°C,Vcc =5.0V+10%)
'D$2011-35 | DS2011-50 | DS2011-65 | DS2011-80
PARAMETER SYM [ MIN |MAX|MIN|MAX|MIN MAX|MIN|MAXUNITS INOTES
Expansion Outr Low [txoL 30 45 55 70 | ns
Expansion Out High |txoH 30 45 55 70 | ns
Expansion In
Expansion In " ' :
Recovery Time txir | 10 15 15 20 ns
Expansion In '
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ABSOLUTE MAXIMUM RATINGS*
Voltage on any Pin relative to Ground -0.5V to + 7.0V
Operating Temperature 0°C to 70°C

Storage Temperature -55°C to +125°C
Total Device Power Dissipation 1 Watt
Output Current per Pin 20 mA

*This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the operation sections
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability.

RECOMMENDED D.C. OPERATING CONDITIONS (0°Cto070°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Voltage Vce 4.5 5.0 5.5 \" 3
Ground | GND 0 \'

';\‘,’,glirfp‘;g Voltage ViH 2.0 Voc+03| Vv 3
Logic “0” Voltage ViL 03 +08 Vv 34

D.C. ELECTRICAL CHARACTERISTICS (0°Cto 70°C) (Vg = 5.0 volts + 10%)
PARAMETER SYMBOL MIN MAX UNITS | NOTES
:Rg;t"ll_gﬁ’t()age Current m 1 1 uA 5
Output Leakage Current loL —10 10 uA 6
%uljgu_j I:o1gir<r:l;\‘1” Voltége VOH 24 Vv 3
%ulﬁui A_c:g'io‘c “0” Voltage VoL 0.4 Vv 3
é\a?:ggf Vgc Power Supply Ico 120 mA 7
s e AP ETeTe” 8 mA 7
(Al Ipute = Veo —0.2V) loca 2 mA 7

CAPACITANCE (ta=25°C)
PARAMETER SYMBOL MAX UNITS NOTES
Capacitance on Input Pins Ci 7 pF
Capacitance on Output Pins Co 12 pF 8
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NOTES:
1. Pulse widths less than minimum values are not allowed.

2. Measured using output load shown in Output Load Diagram.
3. All voltages are referenced to Ground. ‘

4. —1.5 volt undershoots are allowed for 10ns once per cycle.
5. Measured with 0.4< VIN < VCC.

6.R'>V|H, 0.4 > VouT < Ve

7. lcc measurements are made with outputs open.

8. With output buffer deselected.

OUTPUT LOAD Figure 14

DEVICE
UNDER
TEST.

A.C. TEST CONDITIONS: ’
Inputlevels..................... i GNDto 3.0V

Transition Times .. ... sreer e e e 5ns
Input Signal Timing Reference Level ............ 1.5V
Output Signal Timing Reference Level .. 0.8V and2.2V
Ambient Temperature .................. 0°Cto70°C
VCC v eeinieinean e e 50V+10%
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DS2011
2K x 9 FIFO
28-Pin DIP

28 15
o I e O e 100 e O e O e O e A s O e B e S v B s O o 1 o |

> B

| SN G SN Ju GEEN jup SN QN SNSW B SUUN [y SHES R SUND J SND Ry SEIS B NOND Jp SSSED Ry SN g S |

!41 A 14

' Kol &
13 EQUAL SPACES AT .100%.010

TNA

kil

DIM. INCHES

MIN. MAX.
A 1.440 1.480
B .540 .560
C .140 .160
D .590 610
E .020 .040
F 110 .130
G .090 110
H 620 670
J .008 .012
K .015 .021
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DS2011R
2K x 9 FIFO
32-Pin PLCC

‘1#"‘[‘1 oo oo o@o .M ~
O o ]
O ]
C N
T n
AC EC |
g N
q nl
O 0
0 0
J

| AN [ D N N B N i )

|<——‘ -F

D —»>
B bt §

DIM. INF:HES =
MIN. MAX.
A .587 .593
B .487 .493
c .545 555
D 445 .455
E .390 .410
F .290 .310
G .045 .055
H .100 .140
J .060 .095
K .015
L 013 .021
M .490 .530
N .390 .430

« H —»]

- SEATING PLANE
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Hi Dallas Semiconductor PRELIMINARY
= 4096 x 9 FIFO DS2012 28-Pin DIP
DS2012R 32-Pin PLCC
FEATURES PIN CONNECTIONS
e First-in, first-out memory based
architecture .
DZ;E.V ::ic IIIIII
* Flexible 4096 x 9 organization - 28 0s
o= Da e oide 250
+ Low power HCMOS technology g Do a7 PY{=1
3g =R ?’F 9 25 %/ﬁ
* Asychronous and simultaneous s E = :_f,ﬁ ® # F
read/write a1 10 = o /e
Q2 v [ 1. Qe =
. g " . . Q3 12 ] g" Qa5 @ 1415181716192%‘ %
« Bidirectional applications a8 1307 10 o IgIgaIgigigt
onp 14 L] R of 66 cfo e % be'as
» Fully expandable by word width or 28-PIN DIP 32.PIN PLCC
depth
e Empty and full warning flags
e Haif-full flag capability in single- PIN NAMES
device mode w - WRITE
, R - READ
« Ret it capabilit RS__ - RESET
elransmit capabiily ‘ FURT - First Load/Retransmit
* Available in 50 ns, 65 ns, and 80 ns Dy, - Datan
access times Q, - Data Out
Xt - Expansion In
« Industrial temperature range -40°C XOMHF - Expansion Out/Half Full
to +85°C available designated N %’; - Elrjr? Tlagla
DESCRIPTION v oot Y
The DS2012 implements a First-In, First-Out al- G?\?D - Ground
gorithm, featuring asynchronous read/write op- NG - No Connect

erations, full, and empty flags, and unlimited ex-
pansion capability in both word size and depth.
The main application of the DS2012 is as a rate
buffer, sourcing and absorbing data at different
rates (e.g., interfacing fast processors and slow
peripherals). The full and empty flags are pro-
vided to prevent data overflow and underflow. A
half-full flag is available in the single-device and
width-expansion configurations. The data is
loaded and emptied on a First-In, First-Out

(FIFO) basis, and the latency for the retrieval of
data is approximately one load cycle (write).
Since the WRITEs and READs are internally
sequential; thereby requiring no address: infor-
mation, the pinout definition will serve this and
future higher-densinty devices. The ninth bit is
provided to support control or parity functions.

Refer to DS2011 data sheet for detailed device
description.
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DESCRIPTION

The DS2015 Quad Port Serial RAM is a low
cost device which can be used to loosely
couple up to four microprocessors or micro-
controllers. Arbitration is handled by protocol
and a message center which forces discipline
and prevents collisions. Each port has ac-
cess to all other ports for reading information
and can write information only in its own

1 Dallas: Semiconductor ~ PRELIMINARY
» Quad Port Serial RAM DS2015
FEATURES PIN CONNECTIONS
e Four partitioned easy access ports RST0 [ ' B[ Jvee
* Noarbitration required cko ]z 7[IRSTS
DQO [ 3 16[ ] CLK3
* Message flag for each port wle 15[ D03
« Low pin count serial access Mt E 5 o“ 1 E
. ’ DQ1 E 6 13 :] M2
e Simultaneous multiport reads ot 7 L1002
» Message length of up to eight bytes RSTI [ 8 ’ nJcK2
, o GND [|g 1o JRST2
o Low power CMOS
» Space saving 18 pin DIP PIN NAMES ‘
-RST3 Port 0 - Port 3
o Directly interfaces to the DS1206 B/SQ?-S/ga Pgrt 0- ng 3 g:?:tl /0
Phantom interface CLKO-CLK3  Port 0 - Port 3 Clock
: . MO-M3 Port O - Port 3 Message
¢ Provides a low cost interconnect Ready
for up to four microprocessor based GND Ground
systems Vee +5 Volts

memory area. The memory space for each

port is 64 bits. Access to and from each port

takes place over a three wire serial bus. The

serial bus keeps pin count low while affording

sufficient bandwidth to accommodate loosely

coupled system communication. Each port

also has amessage flag which can be used to-
warn of message ready conditions.
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OPERATION

The DS2015 has four separate three
wire serial ports. Each port has direct read and
write access to eight message bytes of RAM
which are designated as belonging to that
particular port. In addition, each port has read
only access to three groups of eight message
bytes each which are designated as belonging
to the three other ports. Messages are sent
between any port by reading and writing the
eight message bytes of the four ports. An
optional check byte is provided for each group
of eight message bytes to verify data integrity
(see Figure 1). All of the cells within the RAM
matrix are quad-ported and can be read simul-
taneously from four different directions. This
reduces arbitration to concerns of write opera-
tions only.

Each of the four three wire serial ports
contains a three byte protocol register which
defines access to the RAM, and sets the
discipline which controls arbitration between
the four ports.

Protocol Register

The first byte of the protocol register is
called the port select (see Figure 2). This byte
contains an eight bit pattern which must
match the first 8 bits sent on an active port or
any further activity will be ignored (Figure 3).
A port is active when the reset line is inactive
(high) and the CLK input is transitioning. The
first eight bits are sent into a port on the D/Q
line. The second byte of the protocol register
contains eight bits of status information about
activity on all four ports. This byte, called the
message center, is read only and divided into
two nibbles; messages sent and mailbox. The
first four bits tell which messages the port has
sent to other ports that have not been re-
ceived. By reading these four bits, the inquir-
ing port knows not to send new messages
because all the receiving ports have not read
to a previously sent message. Each message
sent bit is cleared when the receiving port

reads the last bit of its message or the RST
input of the receiving port is driven low. The
next four bits of the message center provide
each port with the knowledge of pending
messages which are ready for reading and the
number of the port or ports which are sending
the message(s). These bits are set by the
destination bits of each port when a sending
port finishes writing the last bit of a message.
The mailboxes are read only bits. All mes-
sage center bits are driven out on the DQ line
while RST is inactive and the clock is transi-
tioning. The third byte of the protocol register
contains the execution code. The execution
code byte is also divided into two four bit
nibbles; the action code and the destination.
This byte is write only and data is input on the
D/Q line with RST inactive and the CLK input
transitioning. The action code bits have only
three patterns which will allow subsequent
action to take place (Figure 3). An action code
of four zeros (0000) calls for a read message
action to occur in one of the four sections of
the Quad Port RAM as specified by the des-
tination bits. A read message can occur to
only one port and, therefore, only one destina-
tion bit can be set for an action code of 0000.
Once a destination bit is set, a complete
message of eight bytes must be read in order
to reset the message sent bit in the sending
port's protocol register. An action code of a
one and three zeros (1000) calls for a write
message action to be performed. A write
message can only be written in the section of
the Quad Port RAM that is identified with the
sending port. However, a message which is
written by a sending port can be directed to
one or more ports by the destination bits. The
destination bits will cause the mailbox bits in
the protocol register of each port which is to
receive the message to be set to logic one as
soon as the last bit of the message is written
by the sending port. An action code of two
ones and two zeros (1100) calls for a write
message action to be performed with more
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FIGURE 1: QUAD PORT BLOCK DIAGRAM
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FIGURE 2: QUAD PORT RAM MESSAGE TRANSACTION

BYTE O

BYTE 1

BYTE 3

BYTE 4

BYTE 9

BYTE 10

BYTE 11

QUAD PORT RAM MESSAGE TRANSACTION

- PORT SELECT

X X X X X X
MAIL BOX | MESSAGE SENT
1 2 3 0 1 2
DESTINATION | ACTION CODE
1 2 3 X X X
\\
y
X X X X X X

NOTE: BITS WHICH ARE SET EQUAL LOGIC ONE.
BITS WHICH ARE CLEAR EQUAL LOGIC ZERO

AN

MESSAGE CENTER 5

EXECUTION CODE

<

MESSAGE BYTE O

MESSAGE BYTE 1

MESSAGE BYTE 6

MESSAGE BYTE 7

PROTOCOL REGISTER

N
QUAD PORT RAM
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FIGURE 3: PORT SELECT CODE

PORT 0

PORT 1

PORT 2

PORT 3

GOOD DATA

CORRUPTED DATA

MsB LSB
1 0 0 1 0 1 1
1 0 1 1 1 1
1 1 0 1 1 1
1 1 1 1 1 1
ACTION CODES
MSB LSB
0 0 0 0 READ
| o 0 0 WRITE
1 1 0 0 WRITE DATA, MORE COMING
CHECK BYTE CODES
MSB LSB
0 0 1 0 0 1
1 1 0 1 1 0
o 0 1 1 1 0

GOOQD DATA,
MORE COMING
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data coming. This action code works exactly
the same as a standard write message action
with one exception. The check byte which
follows an eight byte message is driven to a
special code which, when read by a receiving
port, indicates that more messages will be
coming. This information can be used by a
receiving port to reduce the overhead of con-
stantly polling for new messages.

Quad Port RAM

As mentioned, each port has direct
read and write access to eight message bytes
and read access to three groups of eight
message bytes. Once the protocol register
has been correctly accessed, one of the four
sections of the Quad Port will be read or that
section of the Quad Port RAM which is dedi-
cated to the transmitting port will be written.
When sending a message, all eight message
bytes must be written. When receiving a
message, all eight of the message bytes
should be read. If fewer than all eight bytes are
accessed, the message centers may be in-
correct and errant communications between
ports can result. '

Check Byte

A check byte (byte 11) is provided at
the end of each of the eight message byte
groups. The check byte is read only and
provides information to a receiving port.
Reading the check byte code is optional and
may not be necessary in applications where
software discipline is stringent enough to
avoid accidental collisions between mes-
sages sent and messages received. Three
different codes give status to a receiving port
about the message which has just been read
(Figure 3): good data, corrupted data, and
good data with more data coming. When the
check byte is read with a good data code, the
data which is read by a receiving port is correct

and valid. This check byte code assures the
receiving portthat a sending portis not writing
a new message while the receiving port is
attempting to read the previous message.
When the check byte is read with a corrupted
data code, the data which is read by a receiv-
ing portis suspect. This check byte warns the
receiving port that the sending portis writing a
new message While the receiving port is read-
ing an older message. When the check byte
is read with a good data and more coming
code, the data which is read by a receiving port
is correct and valid and additional messages
will follow. This check byte code can be used
by a receiving port to reduce the overhead of
constant polling. If the check byte indicates
that a new message will follow, the receiving
port is warned to expect a new message.

Polling vs. Message Flags

The DS2015 Quad Port RAM has two
methods of waming the sending and receiving
ports of impending message status. The soft-
ware method of polling avoids the complica-
tion of additional hardware which is required to
connect the message ready pins to a host
sending/receiving unit. Polling is accom-
plished with a receiving unit by satisfying the
port select byte of the protocol register and
reading the message center. When a port is
being polled, care should be taken to avoid
entering the execution code portion of the
protocol register. When polling a port, com-
munications can be terminated by taking the
RST input signal low. An alternate method of
alerting a host sending/receiving unit of im-
pending message status is to use the mes-
sage ready signals to interrupt when a mes-
sageis ready to beread. The message ready
pins (MO-M83) are driven to an active state
(low) when a sending port has written the last
bit of the eight message bytes and RST of the
sending port is set to the inactive state (low),
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provided the appropriate destinationbitis set.
When the message ready pin is set to an
active state, a receiving unit can execute a
software routine to service the interrupt and
read the pending message.

RST Control o

- All message transactions are initiated
by driving the RST port input high. The RST
input serves two functions. First, it turns on
control logic which allows access to the proto-
colregister. Second, the RST signal provides
a method of terminating message transfer.
Care must be taken when terminating a mes-
sage transferto avoid errantinformationinthe
message center. The following rules will avoid
all problems.

1 While polling the message center for
new messages, always terminate the transac-
tion by driving RST low after completing a read
of the message center byte and before enter-
ing the execution code byte.

2. When sending a message, all eight
messsage bytes must be written. If fewer
than eight bytes are written, the mailbox bit of

the destination port(s) may not be set and the
check byte may indicate corrupted data.

3..  When receiving a message, all eight
bytes-should be read. However, if RESET is
used to terminate a message which is being
read, the message sentbit and the mailbox bit
are cleared as RST is driven low. When
reading a message, the check byte is optional
and can be either read or ignored.

Clock Control

A clock cycle is a sequence of a falling
edge followed by a rising edge. For message
inputs, the data must be valid during the rising
edge of the clock cycle. Protocol bits and
message bits are input on the rising edge of
the clock. -Protocol bits and message bits are
output on the falling edge of the clock. All
message transfer terminates if RSTis low and
the D/Q pins will then go to a high impedance
state. When message transfer is terminated
using RST, the transition of RST must occur
while the clock s at high level to avoid disturb-
ing the last bit of data. Figure 4 illustrates
message transfer,

FIGURE 4: QUAD PORT MESSAGE TRANSFER
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ABSOLUTE MAXIMUM RATINGS*

Voltage on a pin to ground:

Operating temperature:
Storage temperature:

-1.0 to + 7.0V

0°C to 70°C

-65°C to + 125°C

Thisis a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operation sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods of time may affect reliability.

RECOMMENDED D.C OPERATING CONDITIONS (0°C to 70°C)
PARAMETER | SYMBOL MIN. | TYP. | MAX. UNITS NOTES
Logic 1 Vi 20 Vee+0.3 \ 1
Logic 0 Vi -0.3 +0.8 v 1
Supply Vee 45 5.0 5.5 \ 1

D.C ELECTRICAL CHARACTERISTICS (0°C to 70°C, Ve = 5V+/- 10%)
PARAMETER SYMBOL MIN. | TYP. | MAX. UNITS NOTES
InputLeakage " -1 1 UA
Output Leakage lo 1 uA
Output Current @ 2.4V | |, -1 mA
Output Current @ .4V lo +4 mA
Supply Current loe 6 mA 2
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CAPACITANCE , (T,=25°C)

PARAMETER SYMBOL MAX UNITS NOTES
Input Capacitance Cy : 5 pF
OutputCapacitance | Cg; 17 pF
A.C ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5V+/- 10%)
PARAMETER SYMBOL | MIN. | TYP. | MAX. UNITS |NOTES
Data to CLK Setup e 35 ‘ ns
CLK to Data Hold ton 40 ns
‘CLK to Data Delay tooo 125 ns
CLK Low Time ty 125 ns
CLK High Time s 125 ns
CLK Frequency fox D.C 4.0 MHZ
- CLK Rise and Fall tote v | 500 ns
RST to CLK Set Up te 1 us
CLK to RST Hold oo 40 ns
RST Inactive Time town | 125 ns
"RST to /0 High Z oo | 50 | ns
'RST to Message Ready tar 100 ns
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QUAD SERIAL PORT RAM TIMING DIAGRAM
TIMING DIAGRAM-WRITE DATA TRANSFER
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tcC [

tcL tR
tF
CLOCK

tDC — foatt—

tcH
- I*— tCOH

R, ////ﬂ
QUTPUT 0

tCCH
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TIMING DIAGRAM-READ DATA TRANSFER

RESET

tcc

CLOCK

tCDD e———

——=1 {CDZ

ATA
B s XD )=

*

TIMING DIAGRAM~MESSAGE READY

RST ON ANY WRITING PORT

tRF

PORT FLAGS MO—-M3

Notes
l. All voltages are referenced to ground.
2. All outputs are open.
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DS2015
Quad Port Serial RAM
18 Pin DIP

18 10
MMM [Aarrr
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DIM. INCHES

MIN. MAX.
A 0.860 0.940
B 0.240 0.260
C 0.120 0.140
D 0.290 0.310
E 0.020 0.040
F 0.110 0.130
G 0.090 0.110
H .320 370
J 0.008 0.012
K 0.015 0.021

«—— D —»
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— Dallas Semiconductor PRELIMINARY
= P.C. InterLink DS9050
FEATURES FOUR WAY JUNCTION (DS9030)

e |Low cost P.C. network
o Links up to four personal computers

¢ Inexpensive four conductor jacketed tele-
phone cable for connection

« No external power source

o Simultaneous communication with auto
arbitration

® Simple user installation
e P.C. separation up to 100 feet

e Modular expansion

e Rugged and durable

e Interfaces via parallel printer port of an
IBM XT, AT, PS/2 or compatible PC
without using up expansion slots or ports

¢ Normal computer/printer operation is
unaffected

DESCRIPTION

P.C. InterLink is a low cost network designed
to link up to four personal computers. The
network consists of a Port Adaptor for each
computer, a Four Way Junction and software
to activate computercommunications. As sup-
plied by Dallas Semiconductor the DS9050
consists of two Port Adaptors, one Four Way
Junction, and software. Additional DS1256
Port Adaptors can be ordered separately for a
third and fourth computer. Interface to the per-
sonal computer is established via the parallel

3? sl

ar
s D

PORT ADAPTOR (DS1256)

PRINTER

DALLAS
DS1256
Port
Adaptor

COMPUTER
LI JuU]

printer port by connecting the Port Adaptor.
This adaptor connection is external to the com-
puter cabinet and does not affect either the
computer or printer operation. Connection
from the Port Adaptors to the Four Way
Junction is made with standard four wire tele-
phone cable terminated with modular plugs
(six position type). Having completed hard-
ware connections between computers, soft-
ware is loaded and communication is estab-
lished.
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HARDWARE INSTALLATION

Hardware installation begins with connecton of
aPort Adaptor (D.S.C. partnumber DS1256) to
the printer port of each personal computer in
the network. If a printer cable is connected to
the computer printer port, remove it by loosen-
ing both retaining screws and unplugging the
cable. Next, install the Port Adaptor by plug-
ging the male side of the adaptor into the
female printer port. Note that the Port Adaptor
is marked to indicate both computer side and
printer side to help avoid incorrect installation.
Tighten both retaining screws to prevent acci-
dental disconnection. If a printer is to be used,
plug the printer cable into the Port Adaptor.
Again, tighten both retaining screws. This
procedure must be repeated for each P.C. to
be used in the P.C. InterLink system (up to
four).

Once the Port Adaptors (DS1256) are installed,
they must be connectedto the Four Way Junc-
tion (DS9030). Standard six position 4-wire

jacketed phone cable terminated with 6-posi-

tion modular plugs at each end are used to
connectthe Four Way Junction at any physical
location between computers. The total length
of wire between any two computers must be
limited to 100 feet (see Figure 2). Connection
to the Four Way Junction is made by inserting
the modular plug at one end of the wire into the
modular jack on the DS1256 Port Adaptor. The
modular plug at the other end of the wire can
then be inserted into any of the four modular
jacks marked A through D residing within the
Four Way Junction. Note that any PC may be
connected to any port of the Four Way Junc-
tion, and will automatically assume the correct
identification upon - network activation. The
user may procure any of several standard
lengths of telephone cable as appropriate for
the desired network layout. Again, the total
length of wire between any two computers
must not exceed 100 feet.

At this point hardware installation is complete,
as operation of the P.C. InterLink is transpar-
ent to the user and requires no external power.
An internal lithium energy source supplies
power to a quad port memory (D.S.C. part
number DS2015) within the Four Way Junc-
tion. If atechnical description of the Quad Port
Memory is desired, the DS2015 data sheet
should be studied.

SOFTWARE INSTALLATION

Software for P.C. ' InterLink is supplied on a
standard D9 floppy diskette and a 3 1/4" QD15
diskette marked DS9050 Utilities. These disk-
ettes contains both an instruction manual de-
picting proper installation procedures and a
program to activate operation of the P.C. Inter-
Link. The instruction manual may be retrieved
by inserting the diskette into the default drive
and typing TYPE DS9050.MEM. The print
command may also be used for a paper copy.
The manual should be read completely before
system start up, then followed carefully during
network activation.

Upon completion of network activation, per-
sonal computers can transfer information
within the link under keyboard control.
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INSTALLATION DIAGRAM Figure 1
1. Install the Port Adapter and connect cables

|

Parallel Port

N

—

Modular Plug (
)
i
©
DS1256 Printer
Port Adaptor (Optional) Z:g
©

'_JF—T—LJ

Key Port*

2. Connect the Four Way Junction

3. Install software

Note: Repeat this step for each
computer to be used in P.C. InterLink

*The DS1256 Port Adaptor
also provides an interface
(key port) for Dallas Semicon-
ductor Electronic Keys. These
devices are used by some
software companies for copy
protection. ’

Note: 2, 3, or 4 connections
depending on the number
of computers in P.C. InterLink
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DS9050 INTERCONNECTION DIAGRAM Figure 2

Computer A

Computer B

Y

Four Way Junction

/

< Y —>

A D

DS9030
B C

e e————————

Modular
‘phone cable

A

Computer D

Computer C

X + Y must not exceed 100 feet
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Microcontroller
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@ Dallas Semiconductor PRELIMINARY
= Soft Microcontroller DS5000
FEATURES PIN CONNECTIONS
*8-bit uC adapts to task-at-hand: Pro] 1 40 Ve
P[] 2 39 [T]P0.0 ADO
= 8 or 32 Kbytes of high performance P2 3 38 [ P0.1 AD1
nonvolatile RAM for Program and/or PLIC] 4 37 [JP0.2 AD2
RAM for Program and/or Data Memory Pla] 5 36 []P0.3 AD3
storage P1.5 E 6 35 []P0.4 AD4
it : ; P1.6 7 34 [[]PO.5 AD5
Initial dov.vnloadlng of spftware in end P17 8 33 1 Po.6 A06
system via on-chip serial port RST o 32 P07 07
- Capable of modifying its own Program RXD P3.0 [ 10 31 [JEMN 5
and/or Data Memory in end use ™0 .P3.1 [ 11 30 [] ALE/PROG»
=128 internal nonvolatile registers for INTos P3.2 (] 12 29 [] PSENs
variable retention INT1» P3.3 [C] 13 28 [ ]P2.7 A15
TO P3.4 (] 14 27 [1P2.6 Al4
*Crashproof operation: A E - o % e
RDs P37 [] 47 24 [[1P2.3 A1
= Maintains all nonvolatile resources for XTAL2 [ 18 23 [JP2.2 A0
10 years in the absence of V.. XTALY ] 1g 22 [JP21 A
= Orchestrates orderly shutdown and Vss [ 20 21 [1P2.048

automatic restart on power up/down
- Automatic restart on detection of errant
software execution

*Software Security Feature:

= Executes encrypted software to
prevent unauthorized disclosure

*On-chip full duplex serial I/O port

*Two on-chip timer/event counters

*32 parallel I/O lines

eCompatible with industry standard 8051
instruction set and pinout

DESCRIPTION

The DSS5000 is a. high performance 8-bit
CMOS microcontroller that offers “softness”
in all aspects of its application. This is
accomplished through the comprehensive use

ORDERING INFORMATION

DS5000 —XX—XX
| —

08 8 Kbytes
32 32 Kbytes

of nonvolatile technology to preserve all infor-
mation in the absence of system V... The
entire Program/Data Memory space is imple-
mented using high speed, nonvolatile
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static CMOS RAM. Two memory size ver-
sions are available which offer either 8 Kbytes
or 32 Kbytes of NVRAM for Program/Data
storage. Furthermore, internal data registers
and key configuration registers are also non-
volatile.

A major benefit resulting from its nonvolatility
is that the Soft Microcontroller allows Program
Memory to be changed at any time, even after
the device has been installed in the end
system. Additionally, the size of the Program
and Data Memory areas in the embedded
RAM is variable and can be set either when the
application software is initially loaded or by the
software itself. during execution.

Initial loading of the application software into
the DS5000 is possible from either a parallel or
serial interface to a host system. This func-
tion allows initialization of the nonvolatile
areas of the device including Program/Data
RAM and the configuration parameters.
Serial loading uses the on-chip serial /O port
to accept incoming data from a host computer
with an RS232 port, such as a PC-based
development system. Not only is it possible
to initially boot via the serial port in the end
system but any subsequent software reload-
ing can be made at will during system opera-
tion without the need for removal of the device.

The softness also provides the ultimate in
adaptive system design by allowing either the
Data RAM or the Data Registers to retain
information in the absence of V.. As aresult,
a virtually unlimited number of variables and/
or data tables can be updated and maintained
over the life of the product, as opposed to their
being lost during a power fluctuation. This
capability allows software to be developed
which updates variables and data tables to
reflect the cumulative knowledge of the con-
trol system from the time that it was put into

service. Consequently, control systems may
be given the ability to learn from experience
and react by altering processing steps in
response to operating conditions which
change over extended periods of time.

The DS5000 Soft Microcontroller incorporates
control functions which provide crashproof
operation when system power is momentarily
disrupted, or removed entirely. These func-
tions include the Power Fail Warning interrupt,
Automatic Power Down, and Power On Re-
start. The Power Fail Warning interrupt pro-
vides an early warning of a potential power
failure so that the operational state of the
system may ‘be stored prior to a complete
removal of system V.. The Automatic Power
Down feature causes all nonvolatile resources
to be sustained at low current from the embed-
ded lithium energy source while system power
is removed. When V. voltage is applied once
again, the processor is automatically re-
started with an internal flag set indicating that
a Power On sequence has just been per-
formed. Regardless of whether the power
merely fluctuates or is absent for years, upon
its return the Soft Microcontroller has the
ability to resume execution when power is re-
applied as if the power failure had not occurred
at all.

The Soft Microcontroller's tolerance of power
cycling provides an alternative for battery-
powered hand-held systems which typically
drain their batteries during periods of idle time,
when processing is not being performed. On/
off power cycling can be employed to cause
such systems to consume battery power only
during processing to ensure a dramatic reduc-
tion of the overall power dissipation.

The DS5000 also provides extensive software
security with its unique on-chip software
encryption logic. This feature prevents un-
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authorized individuals from reading and disas-
sembling Program/Data RAM. When acti-
vated, the device loads and executes the
software in an encrypted form, rendering the
contents of the RAM and the execution of the
program unintelligible to the outside observer.
The encryption algorithm uses an internally
stored and protected 40-bit key which is pro-
grammed by the user. Any attempt to dis-
cover the key value results in its erasure,
rendering the contents of the Program/Data
RAM useless. In this manner, the investment
represented by the resident software is pro-
tected from piracy.

The DS5000 incorporates these unique func-
tions in a device which is instruction set and

PIN DESCRIPTION

pin compatible with the industry standard
8051 microcontroller architecture. Develop-
ment work for new designs based on the
DS5000 may be performed utilizing existing
development tools and software packages
which support the 8051 architecture.

The DS5000 also provides a full complement
of /O functions including two 16-bit event
counter/timers, a full duplex serial I/O port
capable of asynchronous or synchronous
operation, 32 parallel /O lines, and a watch-
dog timer. If additional external memory is
desired beyond the embedded Program/Data
RAM, 18 parallel I/O lines may be assigned to
serve the Expanded Bus function.

NOTE: All inverted signal names are denoted with a asterisk (*) as a suffix to the signal name
(e.g. INTO*). This convention is followed throughout this document.

Vo GND Power Supply inputs.
P0.7-P0.0 Port 0: Bidirectional I/O; open drain
These pins also serve the function of:
AD7-ADO Address/Data Bus: Bidirectional
P1.7-P1.0 Port 1: Bidirectional /O
P2.7-P2.0 Port 2: Bidirectional /O
These pins also serve the function of:
A15-A8 - Address Bus: Outputs
P3.7-P3.0 Port 3: Bidirectional /O
Each of the pins on Port 3 may be selected to serve an
alternate function; as described below:
RD* Expanded Data Memory Read Strobe: Output; active
(P3.7) low
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WR* Expanded Data Memory Write Strobe: Output; active
(P3.6). low ; - o ,

- T1,T0 . Timer/Counter pins: Inputs; active high
(P3.5,P3.4) . e . »

- INTH *; INTO* External interrupt pins: Inputs; active low
(P3.3,P3.2) ,
TXD (P3.1) " Transmit Data: Output
RXD (P3.0) Receive Data: Input
RST Reset: Input; active high
ALE (PROG*) Address Latch Enable: Output; active high

' (or Program Byte Enable: Input; active low)
PSEN* Program Store Enable: Output; active low
EA* (VPP) External Access Enable: Input; active low
(or VPP programming voltage input)
XTAL1, XTAL2 Crystal inputs
INSTRUCTION SET Since the basic addressing capability of the

The DS5000 executes an instructidn set which k

is object code compatible with the industry

standard 8051 microcontroller. As a result,

software development packages which have

been written for the 8051 are compatible with

the DS5000 including cross-assemblers, high-
level language compilers, and debugging tools.

A complete description for the DS5000 in-
struction set is available in the DS5000 User’s
Guide (part # DS5000G).

MEMORY ORGANIZATION
Figure 1 illustrates the address spaces
which are  accessed by the DS5000. As

illustrated in the figure, separate address

spaces exist for Program and Data Memory.

machine is 16-bits, a maximum of 64 Kbytes of
Program Memory and 64 Kbytes of Data
Memory can be accessed by the DS5000 CPU.
The 8K or 32K byte embedded RAM area can
be used to contain both Program and Data
Memory.

The Internal Register space is divided into two
parts: Data Registers and Special Function
Registers. There are atotal of 128 Data
Registers including four 8-byte banks of
working registers (R0-R7). The Special
Function ‘Registers include the CPU Regis-

~ters as well as registers which provide

control and status information for the Pro-
gram and Data Memory mapping, non-volatile
operation, and on-chip 1/O functions.
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DS5000 LOGICAL ADDRESS SPACES Figure 1
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There are a total of 23 Special Function
Registers which have been implemented in
the DS5000. Table 5-1 lists each of these along
with their respective addresses, reset values,

and functional descriptions.

I

ADDR.

PARTITION
ADDR.
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DS5000 SPECIAL FUNCTION REGISTER MAP Table 1

New or Direct Bit
Modified Register Reset address- Functional
Register Label Address Value able Description
B OFOH 00H X B Register
|
A OEOH 00H X Accumulator
' |
PSW ODOH O0OH X Program Status Word
| ,
X TA O0C7H 055H Timed Access
|
X MCON O0C6H RT Memory Control
' I
X IP 0BSH OOH X Interrupt Priority Ctl.
|
P3 0BOH OFFH X Port 3 Parallel 1/0
[
1E OA8H 00H X Interrupt Enable Ctl.
I
P2 OAOH OFFH X Port 2 Parallel 110
I
SBUF 099H ?2? Serial Data Buffer
SCON 098H 00H X Serial Control
|
P1 090H OFFH X Port 1 Parallel I/0
|
TH1  08DH 00OH Timer 1 High Byte
THO 08CH 00H Timer 0 High Byte
TL1 08BH 00H Timer 1 Low Byte
TLO 08AH O00H Timer 0 Low Byte
TMOD 089H 00H Timer Mode Select
TCON 088H 00H X Timer Control
X PCON 087H RT Power Control
|
DPH 083H 00H Data Pointer High Byte
DPL 082H OOH Data Pointer Low Byte
SP 081H 07H Stack Pointer
PO 080H OFFH X Port 0 Parallel 10
NOTES:

?7? indicates that the register value is indeterminate on reset.
RT indicates that the initialization performed on the register is dependent
on the type of the reset.
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The Power Control (PCON), Interrupt Priority (IP), Memory Control (MCON), and Timed Access
(TA) registers represent modifications from the 8051 implementation, as denoted in the above
table. The following is a detailed summary of these registers.

POWER CONTROL REGISTER

Label: PCON Register Address: 087H
D7 D6 D5 D4 D3 2 D1 DO

SMOD POR PFW WTR EPFW EWT STOP IDL

Bit Description:

PCON.7 SMOD

“Double Baud

Rate” : When set to a 1, the baud rate is doubled when the serial port is
being used in modes 1, 2, or 3.

Initialization: Cleared to a 0 on any reset.

Read Access: Can be read normally at any time.

Write Access: Can be written normally at any time.

PCON.6 POR*
“Power On
Reset”: Indicates that the previous reset was initiated during a Power On

sequence.

Initialization:  Cleared to a 0 when a Power On Reset occurs. Remains at 0 until
it is set to a 1 by software.

Read Access: Can be read normally at any time.

Write Access: Can be written only by using the Timed Access Register.

PCON.5: PFW
“Power Fail
Warning””: Indicates that a potential power failure is in progress. Set to 1

whenever V.. voltage is below the V., threshold. Clearedto a 0
immediately following a read operation of the PCON register. Once
set, it will remain set until the read operation occurs regardless of
activity on V. .

Initialization:  Cleared to a 0 during a Power On Reset.

Read Access: Can be read normally anytime.

Write Access: Not writeable.
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PCON.4: WTR

“Watchdog
Timer Reset”

Initialization:

Read Access:
Write Access:

~ Setto a1 when a reset was issued as a result of a Watchdog Timer

timeout. Cleared to 0 immediately following a read of the PCON register

‘Set to a 1 after a Watchdog Timeout Reset. Cleared to a 0 on a No-V,,

Power on Reset. Remains unchanged during other types of resets.
May be read normally anytime.
Cannot be written

PCON.3: EPFW

“Enable Power
Fail Interrup

Initialization:
Read Access:
Write Access:

”: Used to enable or disable the Power Fail interrupt. When EPFW is set

to a 1 it will be enabled; it will be disabled when EPFW is cleared
toaoO.

Cleared to a 0 on any type of reset.

Can be read normally anytime.

Can be written normally anytime.

PCON.2: EWT

“Enable Watch-
dog Timer”
Initialization:

Read Access:
Write Access:

Used to enable or disable the Watchdog Timeout Reset. The Watch
dog Timer is enabled if EWT is set to a 1 and will be disabled if EWT
is cleared to a 0. s v
Cleared to a 0 on a No-V,, Power on Reset. Remains unchanged during
other types of resets.

May be read normally anytime.

Can be written only by using the Timed Access register.

PCON.1: STOP

"stop“:

Initialization:
Read Access:
Write Access:

PCON.O: IDL
“Idle”:

Initialization:
Read Access:
Write Access:

‘Used to invoke the Stop Mode. When set to a 1 program execution

will terminate immediately and Stop Mode operation will commence.
Cleared to a 0 when program execution resumes followmg a hardware
reset.

Cleared to a 0 on any type of reset

Can be read anytime.

Can be written only by using the Timed Access register.

Used to invoke the Idle Mode. When set to a 1 program execution
will be halted and will resume when the Idle bit is cleared to 0 follow
ing an interrupt or a hardware reset.

Cleared to 0 on any type of reset or interrupt.

Can be read normally anytime.

Can be written normally anytime.
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INTERRUPT PRIORITY REGISTER

Label: IP Register Address: 0B8H
D7 D86 D5 D4 D3 D2 D1 DO
RWT - - PS PT1 PX1 PTO PX0

Bit Description:

IP.7: RWT

‘“Reset Watch-

Timer”:

Initialization:
Read Access:
Write Access:

When set to a 1 the Watchdog Timer count will be reset, and counting

will begin again. The RWT bit will then automatically be cleared again to 0.
Writing a 0 into this bit has no effect.

Cleared to a 0 on any reset.

Cannot be read.

Can be written only by using the Timed Access register.

All of the following bits are read/write at any time and are cleared to 0 following any

hardware reset.

IP.4: PS
‘““Serial Port
Priority”:

IP.3: PT1
“Timer 1
Priority”:

IP.2: PX1
“Ext. Int. 1
Priority’":

IP.1: PTO
“Timer O
Priority”:

IP.0: PXO
“Ext. Int. 0
Priority™:

Programs Serial Port interrupts for high priority when set to 1.
Low priority is selected when cleared to 0.

Programs Timer 1 interrupt for high priority when set to 1.
Low priority is selected when cleared to 0.

Programs External Interrupt 1 for high priority when set to 1.
Low priority is selected when cleared to 0.

Programs Timer 0O interrupt for high priority when set to 1.
Low priority is selected when cleared to 0.

Programs External Interrupt O for high priority when set to 1.
Low priority is selected when cleared to 0.
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MEMORY CONTROL REGISTER

Label: MCON - - , Register Address: 0C6H
D7 D6 - DS D4 D3 D2 D1 DO
PA3 PA2 PA1 PAO |RA32/8 | ECE2 PAA —

Bit Description:
MCON.7-4:  PA3-0

“Partition :
Address’: Used to select the starting address of Data Memory in Embedded RAM.
Program space lies below the Partition Address.

Selection:

PA3 PA2 PA1 PAO Partition Address
0 0 - 0000H
1 0800H
0 1000H
1 1800H
0 2000H
1 2800H
0 3000H
1 3800H
0 4000H
1 4800H
0 5000H
1 5800H
0 6000H
1 6800H
0 7000H *
1 8000H *

-t ek ek ek ek ek Dk OOO0ODOO0OOO
- ek ek A QDO OO = A DA 0000
- ek OO == b OO AL OO =-O0O00O

* A 4 Kbyte increment (not 2 Kbytes) in the
Partition Address takes place between bit field
values 1110B and 1111B.

Initialization:  Set to all 1’s on a No V|, Power On Reset or when the Security Lock bit is
cleared to a 0 from a previous 1 state. These bits are also set to all 1’s
when any attempt is made to have them cleared to all 0's with the SL bit
set to a 1 (illegal condition).
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Read Access: May be read anytime.
Write Access: PAA bit must = 1 in order to write PA3-0. Timed Access is not required to
write to PA3-0 once PAA = 1.

MCON.3: RA32/8
“Range
Address’’: Sets the maximum usable address in Embedded Memory.
RA32/8 = 0 sets Range Address = 1FFFH (8K)
RA32/8 = 1 sets Range Address = 7FFFH (32K)

Initialization: ~ Set to a 1 during a No V|, Power On Reset and when the Security Lock
: bit (SL) is cleared to a 0 from a previous 1 state. Remains unchanged on
all other types of resets.
Read Access: May be read normally anytime.
Write Access: Cannot be modified by the application software; can only be written during
Program Load Mode.

MCON.2: ECE2
“Enable Chip
Enable 2": Used to enable or disable the CE2* signal to additional Embedded

RAM Data Memory space. This bit should always be cleared to
0 in the DS5000 8 and DS5000 32 versions.

Initialization:  Cleared to 0 only during a No V,, Power On Reset.

Read Access: Read normally anytime.

Write Access: Can be written normally at any time.

MCON.1: PAA
“Partition
Address
Access’’: Used to protect the programming of the Partition Address
select bits. PA3-0 cannot be written when PAA = 0. PAA can be written
only via the Timed Access register.
Initialization:  PAA is cleared only on a No-V,, Power On Reset
Read Access: PAA may be read anytime.
Write Access: The Timed Access register must be used to perform any type of write
operation on the PAA bit
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TIMED ACCESS REGISTER

Label: TA Register Address: 0C7H
D7 D6 D5 D4 D3 D2 DI DO

Bit Description:

TAn.n: (Al Timed Access bits)
“Timed
Access’: Used to invoke a Timed Access procedure required to write to any of the

Timed Access protected bits including EWT, RWT, STOP, PAA. Timed
Access is activated by three sequential write operations as in the

example shown below:

MOV  0C7H, OAAH
MOV  0C7H, 055H
ORL IP#80H

Initialization:
Read Access:

PROGRAM LOAD MODES

The Program Load Modes allow initialization of
the embedded Program/Data Memory and
nonvolatile Internal Registers. This initializa-

tion may be performed in one of two ways:

1) Parallel Program Load cycles
which perform the initial loading from
parallel address/data information
presented on the /O port pins. This
mode is timing-set compatible with the
8751H microcontroller programming
mode.

2) Serial Program Loading which is
capable of performing bootstrap
loading of the DS5000. This feature

; Write 0AAH to TA register
; Write 055H to TA register
; Reset Watchdog Timer

Written with the value of 055H following any type of reset..
Cannot be read from the application software

allows the loading of the application
program to be delayed until the DS5000
is installed in the end system.

The DS5000 is placed in its Program Load
configuration by simultaneously applying a
logic 1 to the RST pin and forcing the PSEN*
line to a logic 0 level. Immediately following
this action, the DS5000 will look for a Parallel
Program Load pulse, or a serial ASCII carriage
return (ODH) character received at 9600, 2400,
1200, or 300 bps over the serial port.

The hardware configurations used to select
these modes of operation are illustrated in
Figure 2.
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PROGRAM LOADING CONFIGURATIONS Figure 2

1B

[ [

VCC GND Vcc GND
DS5000 DS5000
Program A7—-AO P1.7- PO.7- Program Data In P1.7- PO.7—
Address _t> P10 P00 @ / Verify Data Out P1.0 P00
- P2.3- P3.7- P P2.7- P3.7-
11—AB — rogram
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—¥ ANV, :
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Program ALE/PROGH RCV RS232C
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= g 11.059 MHz = &
=2 PSENe = PSEN=
T ‘li’“ XTALZ 1 T iﬁ’“ XTAL2 E
PARALLEL SERIAL
LOADING

LOADING

The table below summarizes the selection of the available Parallel Program Load cycles. Figure
5-illustrates the timing associated with these cycles.

PARALLEL PROGRAM LOAD CYCLES Table 2

Mode BST PSEN*
Program
Security Set
Verify

Prog Expanded
Verify Expanded
Prog MCON or
key registers

Verify MCON reg 1 0

[ N G R W G
cooxoo

The Program Cycle is used to load a byte of
data into a register or memory location within
the DS5000. The Verify Cycle is used to read
this byte back for comparison with the origi-
nally loaded value to verify proper loading.
The Security Set Cycle may be used to enable
anddisable the Software Security feature of the
DS5000. One may also enter bytes for the
MCON register or for the 5 encryption regis-

PROG*

EA* P2.6

VPP
VPP

P27

VPP

co—-oxoo
—

0
1
0
1
1
1

OCOO0OO =~

VPP

. -+ OO XXX E

o

1 1 1

ters using the Program MCON cycle. When
using this cycle, the absolute register address
must be presented at Ports 1 and 2 as in the
normal Program cycle (Port 2 should be 00H).
The MCON contents can likewise be verified
using the Verify MCON cycle.

When the DS5000 first detects a Parallel Pro-
gram Strobe puise or a Security Set Strobe
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pulse while in the Program Load Mode follow-
ing a Power On Reset, the internal hardware of
the DS5000 is initialized so that an existing 4
Kbyte program can be programmed into a
DS5000 with little or no modification. This
initialization automatically sets the Range
Address for 8 Kbytes and maps the lowest 4
Kbyte bank of Embedded RAM as Program
Memory. The next 4 Kbytes of Embedded
RAM are mapped as Data Memory.

In order to program more than 4 Kbytes of
program code, the Program/Verify Expanded
cycles can be used. Up to 32 Kbytes of
program code can be entered and verified.
Note that the expanded 32Kbyte Program/
Verify cycles take much longer than the
normal 4 Kbyte Program/Verify cycles.

A typical parallel loading session would follow
this procedure. First, set the contents of the
MCON register with the correct range and
partition only if using expanded programming
cycles. Next, the encryption registers can be
loaded to enable encryption of the progranv
data memory (not required). Then, program
the DS5000 using either normal or expanded
Program cycles and check the memory con-
tents using Verify cycles. The last operation
would be to turn on the security lock feature by
either a Security Set cycle or by explicitly
writing to the MCON register and setting
MCON.Oto a 1. '

N2<cqmrxm00§

SERIAL LOAD MODE ;

The Serial Program Load Mode is the easiest,
fastest, most reliable, and most complete
method of initially loading application software
into the DS5000’s nonvolatile RAM. Commu-
nication can be performed over a standard
asynchronous serial communications port. A
typical application would use a simple RS232C
serial interface to program the DS5000 as a
final production procedure. The hardware con-
figuration which is required for the Serial Pro-
gram Load Mode is illustrated in Figure 2. Port
pins 2.7 and 2.6 must be either open or pulled
high to avoid placing the DS5000 in a parallel
loadcycle. Although an 11.0592 MHz crystalis
shown in Figure 2, a variety of crystal frequen-
cies and loader baud rates are supported which
are shown in Table 3. The serial loader is
designed to operate across a three wire inter-
face from a standard UART. The receive,
transmit and ground wires are all that are

. necessary to establish communication with the

DS5000.

The Serial Loader implements an easy-to-use
command line interface which allows an appli-
cation program in an Intel Hex representation
to be loaded into and read back from the
device. Intel Hex is the typical format which
existing 8051 cross-assemblers output. The
serial loader responds to 11 single character
commands which are summarized below:

EUNCTION
Return CRC-16 checksum of embedded RAM
Dump Intel Hex File
Fill Embedded RAM block with constant
Load 40-bit Encryption Key ‘
Load Intel Hex File
'Read MCON register
Trace (Echo) incoming Intel Hex data
Clear Security Lock
Verify Embedded RAM with incoming Intel Hex
Write MCON register
Set Security Lock
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SERIAL LOADER BAUD RATES FOR DIFFERENT CRYSTAL FREQUENCIES*

Table 3

Crystal freq (MHz)

Baud Rate

300

1200

2400

4800

9600

16.000000

15.000000

14.318180

12.000000

11.059200

<|<| |<|=<

11.000000

10.000000

9.216000

<

<

8.000000

7.372800

<| |=<| |<|=<|=<|=<|<|=<

6.144000

6.000000

<|=<|=<

<|=<|<| |<| |=<|=<|<|=<|<|<|<

5.990400

5.120000

5.068800

5.000000

<|=<|=<|=<

<|=<|<|<| |=<|=<|<|<|<| |<[<|<|<]|<|<|<

4.915200

4.608000

4.433620

<|=<|=<

<|<|=<| |<|<|<|=<

4.194300

4.096000

4.032000

<|=< |<|=<|=<| <

3.579545

2.457600

2.000000

1.843200

<|=<|<|=<

* Y indicates that the baud rate for that particular crystal is supported by the DS5000 serial

loader auto-baud detection scheme.
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POWER MANAGEMENT

The DS5000 is implemented using CMOS cir-
cuitry for low power consumption during full
operation. Two software initiated modes are
available for further power reduction for times
when processing is not required and V is at
normal operating voltage. These are the Idle
and Stop Modes. In addition, internal control
circuitry automatically places the the DS5000in
its Data Retention Mode in the absence of V..

The on-chip nonvolatile control circuitry moni-
tors the V,, for three below nominal operating
voltage (Figure 3). When the voltage drops
below the Power Fail Warning threshold (V)
an interrupt will be generated to signal the
processor of an impending power fail condi-
tion. This is to allow time for a service routine
to save the operational state of the microcon-
troller prior to the V. dropping below the V..
threshold. When this occurs, processor op-
eration is automatically terminated by inter-
nally halting the clock after the entire circuit
has been made ready for the Data Retention
Mode. Finally, once V. voltage drops below
the Lithium cell voltage threshold (V) power
from the embedded lithium cell is applied to
place the device in its Data Retention Mode.

When V voltage is again applied to the sys-
tem, an internal Power On Reset cycle is exe-
cuted without the need for any external com-
ponents on the RST pin. In addition, internal
status is available to distinguish the Power On
Reset from other types of resets.

SOFTWARE SECURITY

The Software Security feature is implemented
using Address and Data Encryptor circuitry
which is present on the DS5000 die. Operation
of the Software Security feature is performed
by mainpulation of the 40-bit Encryption Key
word and the Security Lock bit while in one of
the Program Load modes. Encryption opera-

tion'is first intiated by loading the 40-bit Encryp-
tion Key word.

When Software Encryption Operation is in ef-
fect and the Security Lock is disabled, the
application software may be initially stored in
an encrypted form during the initial loading of
the device using one of the Program Load
modes. As the loading is performed, the Data
Encryptor logic transforms the opcode, oper-
and, and data byte defined at each memory
location defined by the software. Similarly,
the Address Encryptor transiates the “logical”
address of each location into an encrypted
address at which the byte is actually stored.
Although each encryptor uses its own algo-
rithm for encrypting data, both depend on the
40-bit key word which is contained in the
Encryption Key registers (EKO0-4).

As long as the Security Lock remains dis-
abled, the actual unencrypted contents of the
embedded Program/Data RAM may be read
back for verification while in the Program Load
mode. Once the contents have been verified,
the final action performed during the Program
Load Mode should be the enabling of the
Security Lock bit. From this point on it will be
impossible to read back the unencrypted
contents of the Program/Data RAM or the
contents of the Encryption Key registers.

When the application software is executed,
the Address and Data Encryptors provide the
opcodes, operands, and data to the CPU that
execution of the application software can take
place as normal. This action also takes place
in real time so that no additional delays are
imposed on the execution time of the soft-
ware. Thus, the Software Encryption Opera-
tion is transparent to the application software.

The Software Encryption Operation is disabled
and the contents of the Encryption Key regis-
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ters are automatically erased wheneverthe Se-
curity Lock bit is cleared to a 0 from a previous
1 condition. This action renders the contents of
the embedded Program/Data RAM useless, so
that the application software can no longer be
correctly interpreted by the DS5000 CPU.
Although the contents of the Program/Data
RAM can at this point be read back in a Pro-
gram Load Mode, they cannot be de-encrypted
since the original 40-bit key word has been lost.

ADDITIONAL INFORMATION

A complete description for all operational
aspects of the DS5000, including an instruc-
tion set description, timing details, and electri-
cal specifications is available in the DS5000
User's Guide (part # DS5000G).

DEVELOPMENT SUPPORT

Dallas Semiconductor offers two kit packages
for developing and testing user code. The
DS5000K Evaluation Kit allows the user to
download Intel hex formatted code directly to
the DS5000 from a PC-XT/AT or compatible
computer. The Kit consists of a DS5000-32-
08, an interface pod, demo software, and an
RS-232 connector that attaches to the COM1
or COM2 serial port of a PC.

The DS5000DK Development Kit consists of an
assembler and a real-time in-circuit emulator
that interfaces to a PC-XT/AT or compatible.
See the DS5000K and DS5000DK data sheets
for further details.
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SELECTED ELECTRICAL CHARACTERISTICS
The following are selected electrical operating characteristics of the DSSOOO A full set of
electrical characterics is available in the DS5000 User's Guide.

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin relative to ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.1t0 7.0V

-0 deg. to 70 deg. C

-40 deg. Cto +70 deg. C
260 deg. C for 10 sec.

* This is a stress rating only and ‘functional operation of the device at these or any other
conditions outside of those indicated in the operation sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods of time may affect

reliability.

D.C. CHARACTERISTICS (T,=0deg.Cto70deg.C; V . =5V +10%)
PARAMETER SYM. | MIN. | TYP. MAX. UNITS | NOTES
Stop Mode Current lsm 80 uA 4
Power Fail Warning Voltage Verw 415 | 4.6 4.75 v
Minimum Operating Voltage Veemn | 405 | 4.5 4.65 V)

Lithium Supply Voltage vV, 3.3 v

Programming Supply Voltage Ve 12.5 13.0 \"

(Parallel Program Mode)

Program Supply Current I 9.2 15 mA

Operating Current DS5000 8 lee 20 43.2 mA
DS5000 32 25 48.2

Idle Mode Current lec 6.2 mA
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A.C. CHARACTERISTICS (T,=0°C 10 70°C; V.. =5V +10%)
POWER CYCLING TIMING

# PARAMETER SYMBOL | MIN. . MAX. | UNITS

32 | Slew rate fromV . . to t 40 us
Vleax

33 | Crystal start up time tesu (note 5)

34 | Power On Reset Delay toor 2150%4t us

POWER CYCLING TIMING DIAGRAM Figure 3

Vee T
Ve e ——— — - - — — — — _ Z
VeeMIN XX_— _— 7/_ —
/N 4= — v —_ 1 - —

INTERRUPT

SERVICE
ROUTINE

CLOCK

11 P — LI

5

INTERNAL R4
RESET / \

LITHIUM «

CURRENT / 7 \
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A.C.CHARACTERISTICS (T,= 0°C to 70°C; V.= 5V +10%)
PARALLEL PROGRAM LOAD TIMING S

#  PARAMETER: SYMBOL MIN. MAX. UNITS

40 Oscillator Frequency 14, 1.0 12.0 MHz

41 Address Setup to PROG* - 0 ton
low

42 Address Hold After PROG* tonay 0 tox
high

43 Data Setup to PROG* low toven 0 tok

44 Data Hold After PROG* tommiov 0 tok
low

45 P2.7,2.6,25 Setupto V,, | S 0 to

46 V, Setupto PROG*low | t, .. 0 tox

47 V., Hold After PROG* low | S 0 te

48 PROG* Width low tow 2400 , to

49 Data Output from Address tAvw 48 to
Valid ; 1800* o

50 P2.7, 2.6 active to data toveaxa 48 tox
valid 1800* o

51 Data Hold after P2.7, 2.6 | S 0 48 to
inactive 240" -

52 Delay to Reset/PSEN* toomey 26304 tox
active after Power On

53 Reset/PSEN" active 1200 to
(or Verify inactive) to
V.. high
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54 V,inactive (between 1200 o
Program cycles)

55 Verify active time toer 48 tox

2400 to

* Second set of numbers refer to expanded memory programming up to 32Kbytes.
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DS5000 Icc VS FREQUENCY Figure 4

lcc CURRENT (mA)

30.0

25.0

20.0

15.0

10.0

5.0

0.0

ya
—
Normal /
ODerotion/
//
/ Idle Mode
Operation
T T [ 111 [
0.0 5.0 10.0 15.0

FREQUENCY OF OPERATION (MHz)
(Vec = +5V, Ty= 25 Deg C)

Normal operation is measured using

External crystals on XTAL1 and 2

All Tport pins disconnected

RST = O Volts and EA = VCC.
Part performing endless loop writing to
internal memory.

1
2
3
4

Idle mode operation is measured using

1) External clock source at XTAL1; XTAL 2 floating
2) Al Tport pins disconnected

3) RST = 0 Volts and EA = VCC

4) Part set in IDLE mode by software.
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NOTES:

1.

2.

All voltages are referenced to ground.

Maximum operating |, is measured with all output pins
disconnected; XTAL1 driven witht, .. t. =10 ns, V, =
0.5V, V,, = 4.5V; XTAL2 disconnected; EA*=RST=PORTO0=V

Idle Mode I, is measured with all output pins disconnected;
XTAL1 driven with t, o, t. (- = 10 ns, V, = 0.5V, V, = 4.5V;

XTAL2 disconnected; EA*=RST=PORTO0=V__

Stop Mode | is measured with all output pins disconnected;
EA*=PORT0=V .. XTAL2 not connected; RST = V¢

Crystal start up time is the time required to get the mass of the
crystal into vibrational motion from the time that power is first
applied to the circuit until the first clock pulse is produced by the
on-chip oscillator. The user should check with the crystal

vendor for a worst case spec on this time.
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PARALLEL PROGRAM LOAD TIMING Figure 5
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DS5000
Soft Microcontroller

INCHES
DIM. MIN. MAX.
A | 2,080 | 2,100
8 .680 | .700
c .290 | .310
= A D .080 | .110
E .040 | .060
! F .165 .185
O G .016 | .020
H .590 .610
| .009 .012

TTTTTWWTTTTWTTWT
L o

-~ 1 900

T HE—
o

o
]
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ﬂi Dallas Semiconductor
»

PRELIMINARY

Time Microcontroller - DS5000T
FEATURES PIN CONNECTIONS
. DSSOOO Soft Microcontroller with P10 [ 1 40 [ vee
embedded clock/calendar = 2 » g PO.0 A00
o Intemnal lithium cell preserves clock P13 O] 4 37 [ ro.2 a2
function in the absence of V Pa] 5 - 36 [1P0.3 AD3
* Permits logging of events with time P15 ] 8 35 []PO.4 AD4
and date stamp = M =t
¢ 8 or 32 Kbytes of embedded nonvola- RsT s 32 P07 AD7
tile program/data RAM R0 P3.0 []10 31 [ EAs/V pp
* Program loading via on-chip full- ™D .P3.1 E " 30 gg-si/NPROO'
duplex serial port INTos P3.2 12 29 .
NT1# P3.3 [ 1 P2.7 A15
* User-selectable program/data mem- ' ;o P34 :i 23 1 P2.6 AT4
ory partition T1 P35 [ 15 26 [1P2.5 A13
* All 4 ports available for system control WRe P30 E 16 25 g :Z; ::f
* Resident encryptor protects program s :; i; = on a1
from piracy x1aLt T 19 22 [1P2.1 A8
e Power sequencer and watchdog timer Vss Cl2o 21 [1P2.0 8

help ensure crash-proof operation
o Compatible with industry standard
8051 instruction set and pinout
e Clock accuracy is better than 2 min/
month @25 deg C ’

DESCRIPTION

The DS5000T Time Microcontroller offers
all the features of the DS5000 with the
added benefit of an embedded real-time
clock/calendar function. The clock func-
tion itself is accessed as though it were a
part of the embedded Data RAM so that
the 32 I/O pins are free for the application
use. With this feature, new and existing

ORDERING INFORMATION
DS5000T—XX=XX

08 8 Kbytes
32 32 Kbytes

microcontrolled systems can now log
events, schedule activities and time op-
erations. The combination of DS5000T’s
"soft" features together with a real-time
clock/calendar provides a powerful con-
troller that adapts to the needs of time-
driven applications.
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DS5000T TIME MICROCONTROLLER BLOCK DIAGRAM  Figure 1
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ECC COMPARISON REGISTER DESCRIPTION Figure 2

Ea

T

BYTED [——[ I

BYTE [—-[ 00 o0 1 H—J 3“
BYTE2 [—I B ]4—' »
BYTES I—I T t ot 00 |<—, )
BYTES ,—' T |<—’ G
BYTES l_l T to0 t 0 )4—-' )
BYTES [—[1 ot 0 0 0 1 I<—' 4
BYE7 Lo 1 I k—l 5

Figure 1 is the block diagram of the
DS5000T, illustrating how the embedded
program/data memory and the embed-
ded clock/calendar (ECC) are connected
to the CPU. The time parameters avail-
able are hundreths of seconds, seconds,
minutes, hours, days, dates, months and
years. Entry to the time function is iden-
tical to the serial communication method
used by the DS1215 TimeChip. Basically,
the time function appears as a slice of
embedded data memory that is enabled
by the ECE2 bit in the MCON special
function register. This bit must be setto a
logic 1 in order to select this new data

memory map so that the time function
appears to the CPU as simply a read/write
memory location.

Aside from the clock/calendar function,
the DS5000T operates just like the
DS5000 Soft Microcontroller so that exist-
ing DS5000 code is upward compatible
with the DS5000T. Features such as
nonvolatile data/program memory,
watchdog timer, power sequencer and
software encryption are all preserved in
the DS5000T. Please refer to the DS5000
data sheet and the User's Guide for full
details on its operation.

136



EMBEDDED CLOCK/CALENDAR
OPERATION

The embedded clock/calendar (ECC) op-
erates much like the DS1215 TimeChip in
that a 64 bit serial pattern must be written
before time information can be read or
written. The ECC has a pattern recognition
circuit that checks incoming data to see
that if it matches the necessary sequence
which is illustrated in Figure 2. After all 64
bits match, the ECC is ready allow the time
registers to either be written or read. To
reset the pattern recognition circuit so as to
look for bit 1 of the sequence, a read cycle
must be performed. Then the 64 bits of the
recognition sequence must be written to
the ECC. If any bit should mismatch, the
patternrecognition circuit will halt its opera-
tion and only a read cycle will be able to
reset this circuit.

Communication to the ECC involves the
use of the memory map enabled by bit
ECE2 in the MCON register. Once this bit
is set to a 1, all embedded memory read/
write operations are directed to the ECC
address space instead of the normal 8/32
Kbytes of embedded program/data
memory. Actual read/write operations
use embedded address lines AO and A2
of the ECE2 memory map. To write adata
bit to ECC, a MOV X instruction that forces
A2 low and A0 to the state of the bit must
be performed. All other address lines
should be set to a logic 0. Address line
A2 can be thought of as the write enable to
the ECC and A0 as the write bit. There-
fore, to write the 64 bits of the pattern rec-
ognition sequence, 64 MOVX instructions
must be executed.

To read a data bit from the ECC once the
64-bit pattern has been entered, a read
MOVX instruction (MOVX A@Ri or
MOVX A,@DPTR) must be executed that
sets A2to a 1. The data bit desired will be
then be returned in bit 7 of the accumula-
tor. Therefore, to retrieve the 8 bytes of
time information in the ECC, 64 read
MOVX instructions must be executed.

A flowchart is shown in Figure 3 which
summarizes how to access the ECC for
time retrieval and modification.  Also,
Appendix 1 lists a program called
DEMODSST which contains sample sub-
routines for communicating with the ECC
that can be downloaded into the DS5000T
(via the DS5000K for example). When
DEMODSS5T is run, a dumb terminal can
retrieve the time from the DS5000T
through the serial port (RXD,TXD).
Please contact the Marketing Department
for any assistance.
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ECC REGISTER ENTRY FLOWCHART Figure 3

Set ECE2 bit in the MCON
register to a logic 1

'

Perform a dummy read
operation to reset ECC

| pattern recognition circuitx

I

To open ECC, write the 64
bit serial pattern by using
A2 and A0 embedded ad—
dress lines

Are ECC time

Written

« To guarantee that the pattern reéognition
circuit is reset to the first bit of the sequence
it is highly recommended that 65 read operations
be performed. This is in case the DS5000T has
been interrupted or reset while the ECC was open.

registers to be
read/written?

Read time registers one bit
at a time using read MOVX
instructions that set A2 to

logic 1. Bit to be read will
be returned in bit 7 of data

byte .

Write to time registers one bit
at a time using write MOVX in—
structions that clear A2 to g
logic 0. AQ should be the bit
to be written. ‘

Clear ECE2 to a zero to

access normal embedded data

memaory map.
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ECC TIME REGISTERS DESCRIPTION Figure 4
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