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Master Selection Guide

Where We Stand. ..

Total Customer Satisfaction

Service, speed and facility of response, product quality and
reliability are the goals to which we are dedicated. Our
commitment to progress such as Six Sigma performance and
Cycle Time Reduction are symbolic of a culture in which Total
Customer Satisfaction is, overwhelmingly, our primary objective.

In today’s highly competitive market, selecting the most
effective semiconductor components for a given application
poses a significant challenge. The range of available functions
and the sheer number of components within each unique
product line is staggering. Add to this the number of vendors
capable of satisfying a portion of the overall system demands
and the selection of a cost-effective component complement
can be as time consuming as the design of the system itself.

This is where Motorola occupies a unique position among
semiconductor manufacturers — one that can significantly
shorten the product selection cycle. Please consider these facts:

As a manufacturer of semiconductors since the very
beginning of the technology, Motorola has emerged as a
leading supplier of such components to the world market.

Motorola’s product line is the broadest in the industry,
capable of filling 75-80% of the many applications for
semiconductor devices.

In each of its various product categories, Motorola is a
recognized leader, with leading edge products as well as
commodity products for mass applications.

Motorola’s vast network of sales offices and distributors,
augmented by manufacturing centers throughoutthe world,
not only ensures easy communications, cost-effective
pricing and rapid service, but guarantees a continuing
stream of state-of-the-art products based on world-wide
experience and demand.

How To Use This Guide. ..

This Selection guide is arranged to provide three-way
assistance to engineers and technicians in making a
first-order selection of components best suited for a specific
circuit or system design.

If you have a device number that needs identification or
if you want to know if Motorola manufactures a particular
device type:

1. Turn to the Device Index for a complete listing of Motorola
products, and the page numbers where more detailed
information is given for these products.

If you have a device name or acronym and wish to know
if Motorola makes such a device:

2. Look for it in the Subject Index.

Ifyou want an overview of Motorola products for a specific
product category:

3. Refertothe quick-reference productline guide located
at the front of this publication or use the table of
contents located at the front of each section.

Telephone Assistance, North America Only
For literature requests or general product information, call
toll-free any weekday, 8:00 a.m. to 4:00 p.m., MST.
To order technical literature by specific document title, i.e.,
SGXX/D or DLXXX/D, or by part number only, call
1-800-441-2447
For general product help, call

1-800-521-6274
Non-North American Locations

Please contact your local Motorola Sales Office or
Authorized Distributor.
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Application Specific Integrated Circuits

In Brief. ..

Motorola supports strategic programs and
co-development partnerships to accelerate the availability
of advanced processes (CMOS, BiCMOS, Bipolar),
packaging and CAD technology. Extensive research,
manufacturing and financial resources are focused to
develop and maintain leading edge capabilities.
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ASIC Preview

Bipolar
ECL & ETL Series Arrays

Motorola’s MOSAIC 1li™ technology features modified
transistor structures to reduce series base resistance and
collector-base junction capacitance. The result is enhanced
switching speed. Mixed ECL/TTL interface compatibility and
high frequency (over 2.5 GHz) operation highlights the
versatile ETL Series.

CMOS

1.0 Micron HDC Series
Sub-Micron H4C & H4CPlus Series

High density CMOS arrays (HDC Series) are builtona 1.0
micron drawn, triple-layer-metal CMOS process. By utilizing
three layers of metal for signal routing, designers can achieve
greater utilization on a channelless architecture.

The sub-micron (0.7uLeff) H4C Series enables densities
over 300K gates with 365 picosecond typical gate delay
performance. Available in Custom Defined Architecture
(CDA).

Motorola’s highest performance (0.6 micron) CMOS
arrays, the H4CPlus Series, are targeted for mixed 3.3 V and
5 V applications in mid-1993. The H4CPlus arrays range in
density from 13,056 to 295,596 available gates with packages
ranging from 80 QFP to 447 PGA.

Application Specific
MultiChip Modules

MultiChip Modules (MCM) can be defined as a packaging
technology that places several semiconductor chips,
interconnected with a high density substrate, into a single
package. Modules often contain complex semiconductor
components including microprocessor, ASIC and memory
chips. These large, fast, high I/O count semiconductors place
a premium on substrate interconnect, normally requiring some
form of multi-layer thin film, cofired ceramic, or laminate
technology.

Design Automation Software

Motorola’s Open Architecture CAD System (OACS)
provides a complete ASIC development environment using
industry-standard workstations and leading third-party design
and verification tools. The OACS system integrates
sophisticated ASIC design software tools to handle high
performance designs and has the required flexibility to support
future technology advances.

Architecture for the 90’s CDA
(Customer Defined Arrays)

Performance, density and power dissipation are critical
issues for next generation ASIC designs. The integration of
large diffused blocks and embedded memory enhances
intra-chip communication and saves board area. The
Customer Defined Array (CDA) concept lets designers
combine array based, cell based, and full custom logic with
diffused memory blocks on a die. The concept equally
supports Bipolar and CMOS, each with the capability to
incorporate BICMOS modules.

Architecture Methodology Technology

USER
PROGRAMMABLE

GATE BIPOLAR I
ARRAYS I
DIGITAL Customer

STANDARD CELLS Defined Arrays

BUILDING
BLOCKS

| STANDARD
STANDARD CELLS CELL

FULL R
cusTom cusToM

Benefits

¢ Time-to-market through integration of functional
building blocks and ASIC design methodology.

o Customers can create application specific arrays.

o Diffused RAM optimized for performance and density.

» Fixed die sizes for ease of manufacturing.

Figure 1. CDA — Architecture of the 90s

Advanced Packaging

QFP-MCR: Quad Flat Package in lead counts from 64 to 304
in optional Molded Carrier Ring which provides coplanarity and
lead protection during manufacturing, testing and shipping.

MicroCool QFP: A new QFP compatible plastic package
with heat slug attached forimproved heat dissipation capacity.

TAB: (Tape Automated Bonding) technology is used to
bond die to an etched leadframe encased in polyimide tape.
Assembled die and TAB tape supplied in 35 or 70mm carriers.

OMPAC: (Overmolded Pad Array Carrier), a surface mount
plastic package with solder bumps instead of traditional pins
for interfacing to printed circuit boards.

Motorola Master Selection Guide Rev 6
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Bipolar
ECL & ETL Series Arrays
Third Generation

ETL Series Arrays
Extend Design Flexibility

The ETL Series is flexible enough to simplify translation

between high speed logic families.
Three base arrays:
MCA750ETL, MCA3200ETL, MCA6200ETL
e 848 to 6915 Equivalent Gates
Channelled Architecture for up to 100% Utilization

Input and Internal ECL Gate Delays - 0.15 ns (Typical)
TTL Input/Translation Cell Delay - 0.55 ns (Typical)

Up to 168 Universal I/O Signal Ports

Bidirectional ECL and TTL I/O Macros

ECL 100K, Pseudo ECL and TTL Logic Interfaces
Programmable Speed/Power Levels
Three-Level Series Gated Macros

MCA2 and MCAS ECL Series Library Compatible

Motorola’s MOSAIC III™ bipolar process offers unexcelled
mixed TTL/ECL interface capability in a high performance,
mature technology.

ETL Series Features
Mixed ECL-TTL Interface

The ETL Series offers mixed ECL, PECL (pseudo ECL) and
TTL compatible interfaces. The Series combines 150 ps typical
gate delays with 2500 MHz operating frequencies. Any signal
pin can be programmed for input, output, or bidirectional
signals in ECL, TTL or PECL logic. MOSAIC Ill process
technology, combined with innovative design, extensive
macrocell library and versatile I/O structure adds up to
superior performance and flexibility.

Table 1. ECL & ETL Series Features

Figure 2. MCA6200ETL in Multi-Layer Ceramic
224 Pin-Grid-Array Designed for High Frequency,
Mixed-Mode Applications

100K

ECL OR PECL
INPUT BUFFERS

TTLINPUT
TRANSLATORS

100K
ECLOR PECL
MACRO OUTPUT BUFFERS
CELLS
M-CELLS
TTLOUTPUT
TRANSLATORS

Figure 3. ETL Series Block Diagram

Array MCA MCA MCA MCA MCA
Features 2200ECL 10000ECL 750ETL 3200ETL 6200ETL
Technology MOSAIC lil
Equivalent Gates 2412 12402 848 3570 6915
Internal (Major) Cells 68 414 24 110 225
I/O Signals 108 256 Universal I/O Ports
Input/Interface Cells 96 224 42 120 168
Output (O) Cells 96 200
Max Gate Delay (ns) 0.175 0.175 0.2 0.2 0.2
Max I/O Frequency (MHz) 1500 1200 2500 2500 2500
Typical Power Dissipation (W) 3-6 10-30 1-2 4-7 7-12

Application Specific Integrated Circuits (ASICs)
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CMOS

1.0 Micron CMOS
HDC Series
Triple-Layer Metal

Built on a 1.0 micron, triple-layer metal CMOS process, the
HDC Series represents a significant advancement in
microchip technology. By utilizing three layers of metal for
signal routing and power distribution, designers can achieve
maximum utilization on a channelless architecture having
minimum chip dimensions. The result is high performance
combined with I/O flexibility and density. .

The HDC Series is available in a wide variety of plastic and
ceramic, through-board and surface mount packages. The
diversity of package style and pin count lets the designer best
match system size, cost and performance requirements.

Features

3,000 to 105,000 available gates

Up to 70% utilization

Channelless Sea-Of-Gates architecture

1.0 micron drawn gate length (0.8 pLgff)

Triple layer metal routing and power distribution

Eight transistor, fully utilizable, oxide isolated primary cell
475 picosecond typical gate delay (2-input NAND)
Fixed RAM blocks (single, dual and quad)

5V CMOS and TTL compatible I/O options

Low power consumption of 6 pW/gate /MHz

I/O cells can be paralleled on-chip for 48 mA drive

Pin functions are 100% programmable as I/O or power
on plastic packages

1000 V ESD protection, latchup immunity to 100 mA

o Comprehensive workstation based CAD support

Table 2. HDC Series Features

Figure 4. Triple-Layer Metal Signal Routing
Enhances Utilization

{ QFP-MCR

Figure 5. Typical HDC Series Packages

Array A\gilable # of-Die Pads Available pie Size
ates (Wirebond) /O Cells (mils square)
HDC003 3,036 76 88 136
HDCO006 5,670 96 120 168
HDCO008 8,208 108 144 182
HDCO11 11,208 120 168 202
HDCO016 16,416 136 204 232
HDC027 27,270 168 264 282
HDC031 31,290 180 280 295
HDCO049 49,368 216 352 354
HDCo064 63,900 240 400 402
HDC105 104,832 300 512 492

Motorola Master Selection Guide Rev 6
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Sub-Micron CMOS
H4C Series CDA Architecture

The H4C Series of CMOS Customer Defined Arrays (CDA)
provides a new generation of ASICs to capture the functionality
of the sub-micron process. The new fabrication process of the
H4C Series supports speed requirements of 60 MHz processors
with a power dissipation of only 3 pW/MHz/gate.

The CDA architecture offers the versatility and efficiency of
system design on a single chip by providing large, fully-diffused
architectural blocks such as user configurable SRAMSs.
Additionally, to ensure high quality ASIC system designs, several
design-for-test implementations and clock skew management
schemes are available.

Features

* 18,080 to 317,968 available gates

o Compatible channelless, Sea-Of-Gates and

CDA architectures

0.7 micron effective gate length

Triple-layer-metal signal routing and power distribution

Up to 70% gate utilization (smaller arrays)

365 picosecond typical gate delay (2-input NAND)

User configurable, fully diffused SRAM blocks

up to 256K bits

Low power consumption - 3 uw/MHz/gate

3.3 Vand 5.0 V CMOS and TTL compatible I/O cells

Up to 556 power/ground and signal pads

BIST, JTAG (IEEE 1149.1) and LSSD/ESSD scan supported

Digital PLL to manage clock skew

High performance packaging

Extended workstation-based CAD support for

embedded functions

¢ Special macros available to manage clock distribution
and provide skew control

Table 3. H4C Series Features

FIXED /O RING
T

/O CELLS —>

RAM

>_ MEGAFUNCTIONS/
EMBEDDED BLOCKS
GATE ARRAY
STRUCTURE

Figure 6. The CDA Concept: Megafunctions and
Embedded Blocks Within a Gate Array

Figure 7. Typical H4C Series Packages

# of Die Pads Available
Array Available Gates Wirebond TAB I/0 Cells
H4Co018 18,080 136 156 160
H4Co027 27,048 160 188 196
H4C035 35,392 176 208 224
H4CO057 57,368 216 256 284
H4C086 85,956 256 304 344
H4C123 123,136 304 360 416
H4C161 161,364 344 408 476
H4C195 195,452 376 444 524
H4C267 266,832 432 512 612
H4C318 317,968 468 556 668
S
Application Specific Integrated Circuits (ASICs) 1.1-4 Motorola Master Selection Guide Rev 6
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Product Preview

Sub-Micron CMOS
H4CPlus Series
Mixed 3.3 V/5.0 V Levels

The new sub-micron CMOS H4CPlus Series is targeted for
mixed 3.3V and 5V applications, as well as low-power 3.3 V
systems. The H4CPlus arrays range in density from 13,056 to
295,596 available gates with packages ranging from 80 QFP
to 447 PGA.

A key feature of this family is a powerful I/O buffer aimed at
meeting the requirement for GTL /O levels and capable of
driving backplanes of 50Q transmission lines in today’s
high-performance RISC/CISC microprocessor-based systems.

For the highest possible chip-to-chip operating frequencies,
the H4CPlus family introduces Current Mode Transceiver Logic
(CMTL™) buffers. This new self-terminating /O method permits
CMOS chip-to-chip interface speeds (using typical differential or
single-ended inputs) to 250 MHz, at low power dissipation. It also
provides a differential interface directly to industry standard
ECLInPS™ logic when used with a +5V rail.

Features
¢ 0.6 micron effective gate length
Typical gate delay of 280 ps fora NAN2, FO=2 at5V
Power dissipation of 1 uW/gate/MHz at 3.3 V
Standard 5 V high performance or 2.7 V t0 3.6 V low
power configurations, with mixed 3.3V and 5V
combinations
¢ Single I/O site, 2 mA to 24 mA drive, TTL and CMOS
output macros
o PECL input buffer macros supporting inputs
to 250 MHz (Typical)
o Current Mode Transceiver Logic I/O buffer for
self-terminated, high-speed differential or single-ended
interfacing to 250 MHz
Separate 5 V and 3.3 V power bussing
Fully-digital PLL macro functions for up to 75 MHz clocks
Embedded Analog PLL macros for up to 125 MHz clocks
Industry standard JTAG boundary scan built into 1/0
macros
e ESSD/LSSD scan internal macro library

SELF-TERMINATING
DIFFERENTIAL

ASIC #1

ASIC #2
ENABLE

ENABLE
p3

|

/i

DATA OUT

DATAIN

HIGH-SPEED

%

|<Iﬁ

DATAIN

DATA OUT
—>

OUTPUT

HIGH-SPEED ‘_SL:J
INPUT

J:> HIGH-SPEED
INPUT

HIGH-SPEED

/

SELF-TERMINATED

SINGLE-ENDED

OUTPUT

Figure 8. Interfacing H4CPlus Series with Current
Mode Transceiver Logic

MICROCOOL
QFP

Figure 9. Typical H4C Series Packages

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without notice.
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Sub-Micron CMOS H4CPlus Series CDA Mixed 3.3 V/5.0 V Levels (continued)

Table 4. H4CPlus Series Features

Die Size Die Pads
Array Name Available Gates (mils/side) Wirebond 1/0 Sites Package Pins
H4CPO13 13,056 189 136 108 80-120
H4CP021 20,812 217 160 136 80-128
H4CP028 28,400 239 176 160 80-160
H4CP048* 48,100 287 216 208 80-208
H4CPO075* 74,520 337 256 256 120-232
H4CP109* 109,368 391 304 312 160-304
H4CP146 145,544 , 438 344 360 160-304
H4CP178 178,000 476 376 400 160-375
H4CP246 246,372 545 432 468 447
H4CP296 295,596 589 464 512 447
*Initial Offering Mid '93
L O

Application Specific Integrated Circuits (ASICs) 1.1-6 Motorola Master Selection Guide Rev 6



Semicustom Application Specific Integrated Circuits

Application Specific
MultiChip Modules (MCM)
MCML Series

Aimed at cost sensitive, low-to-medium power applications,
the MCML Series represents the next level of semiconductor
integration by placing several semiconductor integrated circuit
chips in a single package. Significant advantages are gained
when compared with conventional single chip packages, through
system miniaturization and improved system performance with
shorter interconnect wiring lengths.

The MCML Series multichip module places multiple
integrated circuits on a small printed circuit board (MCM-L)
substrate. The combination of integrated circuits and
substrate is then molded with a plastic compound. The final
product is available in standard Quad Flat Pack (QFP) body
sizes and lead counts. Customers using single chip QFP
packages on circuit boards will be able to take advantage of
multichip module packaging density while staying with
existing manufacturing equipment. The MCML Series
multichip modules reduce system piece parts and provide a
path to lower circuit board assembly costs.

Figure 10. Typical MCML Series Module Containing
One Gate Array and Two SRAMs On a 28 mm
Substrate In a 160 Lead QFP Package

Features

* Application specific multichip modules with customer
defined IC chip set

e Complete MCM product solution including design support,
manufacturing, and test

o Uses Motorola’s broad silicon portfolio and ASIC : -
capability MCOMIL. SERIES

¢ Cost-effective MCM-L laminate PCB-type substrate

* Standard EIAJ plastic quad flat pack (QFP) sizes
128, 160, or 208 leads in a 28 mm body size
232 or 304 leads in a 40 mm body size

o Compatible with surface-mount PC board manufacturing
and test equipment

o Comprehensive workstation based CAD support

QFp

AR

Figure 11. QFP in Optional Molded Carrier Ring
or Excised QFP

SIGNAL LAYERS PWR/GND LAYERS

GLASS BT LAMINATE  MOLD RESIN DIE AUWIRE
L Vi Vi Z

(NOT TO SCALE)

LEAD FRAME

Figure 12. Basic Structure of Seven-layer MCML Series MuitiChip Module
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Design Automation Software

The Open Architecture CAD System (OACS) provides
Motorola customers with a state-of-the-art and complete ASIC
design solution. The OACS consists of sophisticated ASIC
design software tools to handle today’s advanced gate array
designs. The system also incorporates the required flexibility
to support ASIC technologies of tomorrow.

The OACS system’s primary goal is to provide a user-friendly,
efficient suite of ASIC design tools to facilitate error-free silicon
design. The system allows the user to verify correctness of the
ASIC at each stage of the design process with tools that closely
mimic the workings of actual silicon. Traditional design tools
addressing design capture, logic interconnection verification, and
functional/delay simulation are fully supported by the base OACS
system. Optional productivity enhancement packages such as
static timing analysis, Automatic Test Pattern Generation (ATPG),
and physical layout are fully supported.

Timing analysis is simplified with either Cadence Design
System’s Veritime timing package or Quad Design’s MOTIVE
timing package. These tools provide the capability to analyze the
logic for all internal timing paths and input timing relationships.

OACS
2.0 and 2.1 System Highlights:

EDIF 2.0.0 backplane approach to providing an open
architecture
Tools accessed through interactive menu system
Extensive Electrical Rules Checking (ERC)

- Supports multiple technologies
Design-For-Test support: ESSD/LSSD Scan, JTAG, and
Muxed 1/O Macros
Clock-tree synthesis, clock skew management, timing
driven layout

¢ Sophisticated delay calculations
e Continuous temperature, voltage, and process variation
e Delays computed based upon estimated and

post-layout wiring
* Based upon intrinsic delays, input edge-rates, output
loading, and distributed RC delays

o User specified output loading

e Supports the following design automation tools:

e Synopsys’ Design Compiler™ and HDL Compiler™ logic

synthesis tools
o Synopsys’ Test Compiler for scan insertion*

*New Features in OACS 2.1.
**Features exclusive to OACS 2.0.

A

Open Architecture
CAD System

OACS 2.1 features a new Motorola tool, PrediX which
allows users to predict routability of a floorplan and eliminate
a large portion of the difference between pre-layout and
post-layout parasitics.

By using an open system approach, OACS offers a system
that is universally applicable across multiple technologies.
The result is a complete design system, fully supported by
Motorola and guaranteed to produce silicon that performs as
simulated.

* Motorola’s PrediX advanced physical Design System for
routability and timing predictability*
¢ Mentor Graphics’ NetEd™ schematic capture
(HP Apollo)**
o Cadence’s GED™ schematic capture (Sun)
¢ Functional, pre- and post-layout simulation through:
— Mentor Graphics’ QuickSim™**
— Cadence’s Verilog-XL™
Quad Design’s MOTIVE Static Timing Analysis*
Cadence Design’s Veritime™ Static Timing Analysis*
Motorola’s Mustang™ automatic test pattern generation
Motorola’s Memorist™ SRAM Compiler
(Single and Dual Port)
* Motorola’s TestPAS™ test vector validation and
extraction
Complete documentation covering the entire ASIC design
process
¢ Support available on HP/Apollo™ DN4xxx, HP9000
Series 400, Sun™ 4 and SPARC workstations

Application Specific Integrated Circuits (ASICs) 1.1-8
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Advanced Packaging

Low cost, high performance systems require excellence in
ASIC packaging technology. High density TAB (Tape Automated
Bonding), MicroCool, QFP-MCR (Quad Flat Pack in an optional
Molded Carrier Ring), OverMolded Pad Array Carrier (OMPAC)
and MultiChip Module (MCM) packages illustrate cost effective
manufacturing solutions for high lead count, high frequency
applications.

Quad Flat Pack Molded
Carrier Ring (QFP-MCR)

Motorola currently offers the popular EIAJ standard plastic
Quad Flat Package (QFP) in lead counts from 64 to 208 pins.
The Molded Carrier Ring (MCR) is a coplanarity and lead
protection device for QFP packages. The ring provides lead
protection during manufacturing/testing and shipping.

Standard ring sizes simplify manufacturing across the
range of packages and improve component testability.

MicroCool Quad Flat Pack

The MicroCool QFP is a new QFP compatible plastic
package with improved heat dissipation capacity. It has a heat
slug attached to a printed circuit board which supports a
copper lead frame. The package incorporates a molded
carrier ring to maintain pin coplanarity. MicroCool packaging
is cost-effective and capable of meeting high power dissipation
(up to 3 W, depending on temperature and ambient conditions).

Figure 13. MicroCool Quad Flat-Pack in
Molded Carrier Ring Lowers Board Cost and
Improves Thermal Performance

Tape Automated Bonding

Tape Automated Bonding (TAB) represents the state-of-the-
art in packaging technology. It provides high performance with
ultra high pin density. In TAB technology the die pads are
fabricated with gold bumps which are used to bond the die to an
etched leadframe encased in polyimide tape. The assembled die
and TAB tape are supplied in carriers (35 or 70 mm).

Figure 14. 169-lead OverMolded Pad Array Carrier
(OMPAC) Saves Board Space and
Improves Manufacturing Yields

OverMolded Pad
Array Carrier (OMPAC)

... is a plastic surface mount package technology, with an
array of solder balls on the bottom to interface with printed
circuit boards.

Primary Advantages Over QFP

o Eliminates concerns with lead coplanarity and skew
¢ Improved electrical performance

o Comparable or better thermal performance

o Reduced board assembly defect level

Primary Advantages Over PGA

o Surface mount technology
* More cost effective

Motorola Master Selection Guide Rev 6 1.1-9
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Advanced Packaging (continued)

Product Preview

High-Density
MultiChip Module

High-density ceramic surface-mount or PGA formats which

support applications requiring high performance, high density,
high power, high pin count or large chipsets.

Substrates are Cu/Polyimide thin-film interconnect on a
ceramic base (MCM-C/D) or cofired ceramic (MCM-C).
Supports high performance CMQOS/BiICMOS arrays.
Typical chipset: 6 to 25 chips.

Power dissipation: Up to 40 Watts.

QFP, PGA and Land Grid Array footprints are proposed.

THERMAL
GEL

SOLDER OR EPOXY
SEALED METAL LID

FLIP-CHIP
SOLDER
BUMPS

COFIRED

COPPER/POLYIMIDE CERAMIC
THIN-FILM INTERCONNECT  STANDARD QFP, PGA o jperpare
ORLAND GRIDARRAY oo
MODULE /0

Figure 15. High Density Ceramic MultiChip Module
Demo Combines Flip-Chip Die Attach Technology
with Thin-Film Copper Polyimide
Over Cofired Ceramic

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without notice.

Application Specific Integrated Circuits (ASICs)
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Semicustom Application Specific Integrated Circuits

Literature

To order any literature item, call or write:

Motorola Semiconductor Products
Literature Distribution Center

P.O. Box 20912, Phoenix, Arizona 85036
(602) 994-6561

Order Number Description
Design Manuals
H4CDM/D H4C Series CMOS Arrays
HDCDM/D HDC Series CMOS Arrays
MCASBETLDM/D MCAB3 ETL Series Arrays
MCABECL/D MCABS ECL Series Arrays
Data Sheets
ETLD MCA750ETL, MCA3200ETL
& MCAG6200ETL Macrocell Arrays
H4C/D Sub-micron H4C Series
CMOS Arrays
H4CP/D H4CPlus Series CMOS Arrays
HDC/D HDC Series CMOS Arrays
MCA2200ECL/D MCA2200ECL Macrocell Array
MCA10000ECL/D MCA10000ECL Macrocell Array
MCML/D MCML Series MultiChip Modules
Brochures/Selector Guides
BR916/D Packaging Manual for ASIC Arrays
BR931/D Symbols to Silicon (C_LAN)
BR1400/D Open Architecture CAD System
BR1417/D New Generation Open Architecture
CAD System 3.0 M
SG367/D ASIC Overview

ASIC Regional Design Centers
United States

California

SanJose ..., (408) 749-0510
lllinois

Chicago ........coovvvveennnnn. (708) 490-9500
Massachusetts

Marlborough ................... (508) 481-8100

Order Number Description
Application Notes/Article Reprints

AN1093/D Delay & Timing Methods
for CMOS ASICs
AN1095/D Clock Distribution
AN1096/D Guidelines for Using
the Mustang™ ATPG System
AN1099/D Test Methodology for
HDC Series Arrays
AN1502/D Embedded RAM BIST
AN1508/D High Frequency Design Techs
& Guidelines for
Bipolar Gate Arrays
AN1509/D ASIC Clock Distribution
Using A PLL
AR330/D High Density ECL Arrays
Ease System Implementation
AR336/D ASIC TAB Packaging Papers
AR337/D Surface Mounting Tackles
Fine Pitches
AR512/D Gate Arrays Challenge
Standard-Cell ASICs
AR520/D Application Specific

MultiChip Modules

International

England

Aylesbury, Bucks (0296) 395252

European Headquarters

Germany, Munich.............. (089) 92103-0
Italy

Milan ... (02) 82201
France

Vanves ..........coviiiiinnn.. (01) 40355877
Holland

Eindhoven..................... (04998) 61211
Japan

Tokyo ... (03) 440-3311

Hong Kong, Silicon Harbour

TaiPO ... (852) 666-8333
Sweden
Stockholm ..............covnn.. (08) 734-8800

Motorola Master Selection Guide Rev 6

1.1-11

Application Specific Integrated Circuits (ASICs)



Semicustom Application Specific Integrated Circuits

Application Specific Integrated Circuits (ASICs) 1.1-12 Motorola Master Selection Guide Rev 6



Microcomputer Components

In Brief . ..

Motorola continues to be a leading supplier of
components for microcomputer systems. The product
portfolio includes digital signal processors; CISC and
RISC advanced microprocessors and complementary
full-function peripherals; a comprehensive selection of
high-performance microcontrollers; VLSI functions for
Local Operating Network applications; and a broad range
of fast static RAM and dynamic RAM chips and modules.

Our commitment is to provide state-of-the-art devices
as well as continuing support of established products,
with six-sigma quality and total customer satisfaction.

Motorola Master Selection Guide Rev 6
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Digital Signal Processors

In Brief ...

Drawing on both design excellence and expertise in
manufacturing, Motorola has created a range of
architecturally compatible Digital Signal Processing
chips. The philosophy behind the DSP families has
been to create compatibility between products as well
as conformance to international standards.

Currently, Motorola addresses three main areas of
DSP hardware: general purpose, algorithm specific
processors and peripherals. Our general purpose
processors include 16- and 24-bit fixed point and 32-bit
floating point families.

In addition, we offer a comprehensive array of
development tools to give the designer access to the full
power and versatility of the DSPs with minimum fuss. All
the tools were designed for ease of use and functionality.
They provide a low-cost means of evaluation and
greatly simplify the design and development phase of a
DSP project.

Page

DSP56100 — 16-Bit Digital Signal Processors . ... ... 2.1-2

DSP56000 — 24-Bit Digital Signal Processors . ... ... 2.1-3

DSP96000 — 32-Bit Digital Signal Processors . ... ... 2.1-4

DSP Peripherals ... 2.1-5
DSP56200 — The Cascadable Adaptive

Finite Impulse Response Digital Filter .......... 2.1-5

DSP56ADC16 — The Analog to Digital Converter . 2.1-6

DSP56401 — The Digital Audio Transceiver ...... 2.1-6
DSP DevelopmentTools . ...........cocvnnnnn. 2.1-7
Application Development Systems .............. 2.1-7
DSP Development Software ...................... 2.1-8
Design-In Software Packages .................. 2.1-8
New C-Compiler Packages . .................... 2.1-9

C-Compiler Upgrades

Motorola Master Selection Guide Rev 6

2.1-1

Digital Signal Processors



Digital Signal Processors

16-/24-/32-Bit Families —
Your Complete DSP Solution

DSP56100 — 16-Bit
Digital Signal Processors

The DSP56100 family of HCMOS, low-power, 16-bit
fixed-point general-purpose digital signal processors (DSP) is
ideal for high end speech coding, telecommunications and
control applications. The first DSP56100 family member, the
DSP56156, combines the high-speed core with 8K bytes
RAM, two serial ports, one parallel port, codec, phase-locked
loop (PLL) and On-Chip Emulation (OnCE™). The DSP56166
is the second member of the DSP56100 family using the
DSP5616 core and has identical package and pinout to the
DSP56156 with different memory configuration and
peripherals.

HO-H7 Host
or Control
Port B /0 or
Port B /0
- =T
S Qv I
8| ‘s=g%
g
I
A0-A15< Address Bus| 2 Serial
Interfaces
D0-D15< Data Bus SS‘?;?I&
On-Chi or
CodecP <—/§— DSP56156 Port G /0
Timer or
Bus /L
4 T
Control 9 p (;I‘IN l Port C /O
[ Ground
T F I
(o) Q@B O
|§|§|g’<@ Clock 38“2"‘3
2aQ'* and tgg
229 vpru B
= —
Interrupt and OnCE™
Mode Control
PART NUMBERS

DSP56156 BENCHMARKS

Real FIR Filter with Data Shift

1 per Tap
LMS Adaptive Real FIR Filter 2 per Tap
Double Integration Sinewave Generation | 2 per Sample
Complex FIR Filter with Data Shift 4 per Tap
General Lattice Filter 4 per Tap

Real Cascaded |IR Biquad
Filter Sections (4 coeff.)

5 per Section

PID Loop

Double Precision Multiply

[1x3][3%x3] Matrix Multiplication 21

XC56156FE40 40 MHz in CQFP
XC56156FES0 50 MHz in CQFP
XC56156FE60 60 MHz in CQFP
XC56166FE60 60 MHz in CQFP

Digital Signal Processors

2.1-2

DSP56156 Features
e DSP56100 family architecture
— 30 MIPS, 33 ns instruction cycle at 60 MHz
— Single cycle 16 x 16 — 40-bit multiply/accumulate
— Two 40-bit accumulators
— Double precision arithmetic support
— Zero-overhead nested DO loops
— Two instruction cycle fast interrupts
— 15-level stack
— Low power Wait and Stop Modes
— On-Chip Emulation for unobtrusive, full speed
debugging
— Phase-locked loop frequency synthesizer
e DSP56156 on-chip memories
— 2K x 16 data RAM
— 2K x 16 program RAM (PRAM version)
— 12K x 16 program ROM (PROM version)
* DSP56156 on-chip peripherals
— 14-bit sigma delta, voice band codec (on-chip A/D
and D/A)
— Full speed memory expansion port with 16-bit
address and data buses
— Byte-wide Host Interface with DMA support
— Two Synchronous Serial Interface ports with
u-law/A-law compression
— 16-bit timer with external input/output
— 24 general-purpose /O pins
¢ 112-pin ceramic quad flatpack (CQFP)

Motorola Master Selection Guide Rev 6
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DSP56000 — 24-Bit
Digital Signal Processors

The DSP56000 family of 24-bit fixed-point general purpose
DSP is Motorola‘s original DSP family. This family with its triple
Harvard architecture of seven internal buses and three
parallel execution units — Data ALU, Address Generation
Unit (AGU) and Program Controller — has set the standard for
high end DSP devices. Motorola has retained architecture
compatibility with the 24-bit DSP family into the newer 16-bit
DSP56100 and 32-bit DSP96002 products helping to
preserve our customer software investment.

The DSP56000 family of HCMOS, low-power, 24-bit DSP
currently consists of six products: DSP56000, DSP56001,
DSP56C001, DSP56002, DSP56L002 and DSP56004.
These products are utilized extensively in telecom-
munications, control and audio. The DSP56000 family’s
unique 24-bit architecture has made these products the
industry standard for CD-quality digital audio processing.

All DSP56000 Family members are source code
compatible products. The DSP56000 and DSP56001 are the
original two members and are identical except that the
DSP56001 is program RAM based (512 x 24) while the
DSP56000 contains a customer specific program ROM
(3.75K x 24). The DSP56L002 is a low-voltage imple-
mentation of the DSP56002. Its 3.3 volt operation effectively
extends the battery life of portable applications up to three
times longer than 5 volt systems. The DSP56002 is a next
generation DSP56001 with similar on-chip peripherals and
memories. The DSP56002 provides faster clock speed (40 MHz)
and adds phase-locked loop (PLL) and On-Chip Emulation.

The DSP56L002 is a low-voltage implementation of the
DSP56002. Its 3.3 volt operation effectively extends the
battery life of portable applications up to three times longer
than 5 volt systems.

DSP56001 BENCHMARKS

1 per Tap

Real FIR Filter with Data Shift

Two Dimensional Convolution 1 per Output
(3x3 coeff. mask)
LMS Adaptive Real FIR Filter 3 per Tap
Real Cascaded IR Biquad 4 per Section
Filter Sections (4 coeff.)
Complex FIR Filter with Data Shift 4 per Tap
[1x3][3x3] Matrix Multiplication 17
Division 28
Leroux-Gueguen LPC Analysis:
8th Order 473
10th Order 622
16th Order 1203
DSP56001/2 Features

DSP56000 family architecture

— 17.5 MIPS, 60 ns instruction cycle at 33 MHz
(DSP56001)

— 20 MIPS, 50 ns instruction cycle at 40 MHz
(DSP56002)

— Single cycle 24 x 24 — 56-bit multiply/accumulate

— Two 56-bit accumulators

— Zero-overhead nested DO loops

— Two instruction cycle fast interrupts

— 15-level stack

HO-H7 or Host Control or — Low-power Wait and Stop Modes
Port B1/O Port B1/O — On-Chip Emulation for unobtrusive, full speed
2 (__/;_\ debugging (DSP56002)
I zF FS — Phase-locked loop frequency synthesizer
5| g3yefEER (DSP56002)
£ 1 l l l l t l * DSP56001 on-chip memories
scl — 512 x 24 program RAM
[<— RX
A0-A15 <Address Bus Serial — 2 x 256 x 24 data RAM
— TXD or — 2 x 256 x 24 data ROM (sine and cosine tables)
0 e gok | PorC o DSP56001/2 on-chip peripherals
QData Bus Y — Full-speed memory expansion port with 16-bit
DO0-D23 -~
800 ) address and 24-bit data buses
PS <—oy DSP56000/1 <> SC1 ss| — Byte-wide Host Interface with DMA support
DS «— le—> 502 >Serial — Synchronous Serial Interface port
RD <— — Serial Communication Interface (asynchronous) port
B «—> or
Co:tsml )‘?’/VR ' SCK Port C — 24 general-purpose I/O pins
BR — <— SRD o e 132-pin plastic quad flatpack (PQFP) or 88-pin PGA
BG «—17 1 1 T 1 t — s (DSP56001)/132-pin PGA (DSP56001)
<ol 2 2 o«
ER[2 E &85
< @lec W
Qa0
@ o
= =
Interrupt and Mode Control
Motorola Master Selection Guide Rev 6 2.1-3 Digital Signal Processors



Digital Signal Processors

DSP56000 — 24-Bit Digital Signal Processors (continued)

The DSP56004 contains audio peripherals specially
designed for consumer and automotive audio applications.
The DSP56004 uses the same processing and memory
modules as the DSP56002. The Serial Audio Interface (SAl)
provides two stereo inputs and three stereo outputs with I12S,
Sony or Matsushita formats. The External Memory Interface
(EMI) supports a byte-wide data port to DRAM or SRAM. The
Serial Host Interface (SHI) provides a low-cost microcontroller
interface using SPI or 12C.

DSP56004 Features
o DSP56000 family architecture
o DSP56004 on-chip memories
o DSP56004 on-chip peripherals
— Serial Audio Interface (SAl)
— External Memory Interface (EMI)
— Serial Host Interface (SHI)
— Four general-purpose I/O pins
¢ 80-pin plastic quad flatpack (PQFP)

PART NUMBERS

DSP56000RC20 20 MHz ROM-based in PGA
DSP56000FE20 20 MHz ROM-based in CQFP
DSP56001RC20 20 MHz RAM-based in PGA
DSP56001FE20 20 MHz RAM-based in CQFP
DSP56001FC20 20 MHz RAM-based in PQFP
DSP56001RC27 27 MHz RAM-based in PGA
DSP56001FE27 27 MHz RAM-based in CQFP
DSP56001FC27 27 MHz RAM-based in PQFP
DSP56001RC33 33 MHz RAM-based in PGA
DSP56001FE33 33 MHz RAM-based in CQFP
DSP56001FC33 33 MHz RAM-based in PQFP
XC56002RC40 40 MHz RAM-based in PGA
XC56002FC40 40 MHz RAM-based in PQFP
XC56L002FC40 40 MHz RAM-based in PQFP
XC56004FJ40 40 MHz 80-pin PQFP

DSP96000 — 32-Bit Digital Signal Processors

The DSP96000 has full architecture compatibility with the
16-bit DSP56100 and 24-bit DSP56000 Families. The
DSP96002 is the first in a family of 32-bit IEEE floating-point
DSP devices. The DSP96002 has two identical memory
expansion ports simplifying network configurations for
multiprocessor and DSP96002 communications. These ports
interface to SRAM, DRAM (operating in their fast access
modes), video RAM or directly to other processors with host
interface logic.

The superior performance of the DSP96002 has allowed
Motorola to designate it as the Media Engine™ processor.
Although designed primarily for image processing, other
proven applications include communications, spectrum
analysis, instrumentation, speech processing and pattern
recognition.

Interrupt and
Mode Control

OnCE™
oz [B818
3¢ |m<zg
oO=0 7] 8 8 8
BB EE ===

32/ 32/
< PortA f Address > < Port B f Address >

32 32
@/
DSP96002

14 /
Port A 7 Control PortB /' Control
portA /  Host PortB /' Host

Interface Interface
and Control and Control

it

.
VSSQunet -
i D
VSSN0|sy
CLK —>

VCCQunet —
Vo Noisy —
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DSP96000 — 32-bit IEEE Floating Point Dual-Port Processors (continued)

PART NUMBERS DSP96002 Features
. Pant o DSP96000 family architecture
— Full IEEE Standard 754 compatible for 32-bit (SP)

XC96002RC33 33 MHz in PGA

and 44-bit (SEP) arithmetic
XC96002RC40 40 MHz in PGA — 20 MIPS, 50 ns instruction cycle at 40 MHz
— 60 million floating-point operations per second
(MFLOPS) at 40 MHz

DSP?sqqz BENCHMARKS — Single cycle 32 x 32 — 96-bit multiply/accumulate

— Ten 96-bit general-purpose data registers

Real — Zero-overhead nested DO loops
FIR Filter with Data Shift 1 per Tap — Two instruction-cycle fast interrupts
V=VS+V 2 — Low-power Wait and Stop Modes
Lattice Filter with Data Shift 3 per Tap — On-Chip Emulation for unobtrusive, full-speed
Cascaded IIR Biquad Filter 4 per Section debugging
Sections (4 coeff.) o DSP96002 peripherals
1024-point FFT and bit reversal 12880 — Two 32-bit address and data host ports
Complex — Dual channel DMA controller
V=VV4+V 4 e DSP96002 memories
FIR Filter with Data Shift 4 per Tap — 1024 x 32 program RAM
1024-point FFT and bit reversal 20931 — 2 x 512 x 32 data RAM
Graphics/image Processing — 2 x 512 x 32 data ROM (sine and cosine tables)
Divide (32-bit accuracy) 7
Square Root (32-bit accuracy) 12
Bezier Cubic Evaluation for 13
Font Compilation
[4x4][4x4] = [4x4] 67

DSP Peripherals

DSP56200 — The Cascadable
Adaptive Finite Impulse Response
Digital Filter

The DSP56200 is an algorithm-specific DSP peripheral Key Features

designed to perform computationally-intensive tasks. Two ¢ Low Power HCMOS
principal algorithms are implemented on the DSP56200 ¢ 100 ns per tap throughput
making the primary functions finite impulse response (FIR) o 256%16-bit data RAM
and adaptive FIR filtering. Its performance, features and o 256x24-bit coefficient RAM
simple interface with host microprocessors make the o 16x24-bit multiplier, 40-bit accumulation
DSP56200 a natural solution for echo cancelling, noise ¢ Three modes of operation
cancelling, convolution, correlation and orthogonal transform — Single FIR filter
applications. — Dual FIR filter
— Single adaptive FIR filter with dc tap and leakage
control
PART NUMBERS ¢ Programmable tap lengths

— 256 taps in single channel mode
— 128 taps per channel in dual mode
Cascadable in single channel mode
Programmable leakage and gain

8-bit I/O port with 7 control lines
Scratch pad memory

Power down mode

XC56200LC10 10.5 MHz in Ceramic DIP
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DSP Peripherals (continued)

DSP56ADC16 — The Analog-To-Digital Converter

The DSP56ADC16 is a single-chip, linear analog-to-digital
(A/D) converter. It is an ideal choice for high-performance digital
audio systems, voice-bandwidth communication and control
applications. It does not require antialiasing filters and
sample-and-hold circuitry because they are an inherent part of
the sigma-delta technology. The DSP56ADC16 can be easily
interfaced to the DSP56001 and other host processors using its
flexible serial interface.

Key Features

16-bit output resolution at 100 kHz from FIR filter
12-bit output resolution at 400 kHz from Comb filter
96-dB dynamic range

90-dB signal-to-THD ratio

90-dB signal-to-noise ratio

In-band ripple: <0.001 dB

e Maximum output sample rates:

— FIR filter — 100 kHz

— Comb filter — 400 kHz

Maximum input sample rate is 6.4 MHz
Maximum internal clock rate is 12.8 MHz

DC stability is 10-bits

Supply voltage is single +5V (£10%)

Supply current is <100 mA

Linear-phase analog front end and internal digital filters
Simple serial interface to host microprocessors
Fully differential inputs

PART NUMBERS

DSP56ADC16S 16-bit in Ceramic DIP

DSP56401 — The Digital Audio Transceiver

The DSP56401 is a low-cost, digital audio transceiver
system which is compatible with the AES/EBU and EIAJ
CP340 digital audio transmission standards. These standards
are supported by CD players, RDAT recorders, professional
recording and broadcasting equipment, audio workstations,
and other applications including using RDAT recorders as
mass storage for general data. The serial interfaces provide
a no-glue interface to Motorola DSP SSI and SCI ports, 6805
and 68HC11 SPI ports, and Motorola Sigma-Delta A/D and
D/A converters. Eight serial modes provide flexible interfacing
for the audio sample data and the non-audio information in
various systems.

Key Features

¢ Single-chip digital audio system — transmitter, receiver
and clock generation

e Compatible with the AES/EBU and EIAJ CP340 digital
audio transmission standards

o Allows simple audio-only data interfaces or full-featured
AES/EBU systems

¢ Independently clocked on-chip transmitter, receiver and
serial interfaces

o Four on-chip oscillators with on-chip programmable
dividers

¢ On-chip phase locked loop frequency and phase

detectors

Three software selected digital audio inputs

Two programmable clock outputs

Four programmable 1/O pins

No-glue interface to Motorola DSP SSlI, I12S and

Japanese digital audio interfaces

¢ No-glue interface to Motorola DSP SC! and MCU SPI
ports for non-audio data

o Serial daisy-chain supports digital audio buses having
multiple DSP56401 and data converter time slots

e Simultaneous stereo sampling with two Motorola
DSP56ADC16 A/D converters

* Low jitter clock recovery compatible with Sigma-Delta
converter requirements

o Multi-Port Serial Interface™ provides eight serial data
formats

¢ Programmable number of 16, 24 or 32 bit serial time slots

o All non-audio information is available at fast or slow
transfer rates

¢ Non-audio data interface supports SSI, SCI, SPI and
EPROM ports

o User features and DSP software loading controlled by
software drivers

e 24-bit program word and 16-bit status word control and

monitor on-chip operation

Hardware parity generation and error detection

Hardware CRC generation and error detection

Multiple chip transmit modulator synchronization

TTL compatible inputs, CMOS compatible outputs

PART NUMBERS

DSP56401FN .

68-pin PLCC (Plastic Leaded Chip
Carrier) Surface Mount Package

Digital Signal Processors
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Digital Signal Processors

DSP Development Tools

Application Development Systems

Every member of the Motorola Family of 16-, 24- and
32-bit DSPs is supported by a multi-component Application
Development System (ADS) which acts as a tool for
designing, debugging and evaluating real-time DSP target
system equipment. The ADS simplifies evaluation of the
user’s prototype hardware/software product by making all of
the essential timing and I/O circuitry easily accessible. Using
an IBM PC™, Macintosh™ |l or a Sun-4™ as a medium
between the user and the DSP hardware significantly reduces
the overall complexity and cost of development while
increasing the capabilities of the system. With the ADS, DSP
programs can be executed in real-time, single instruction
traced or multiple instruction stepped with registers and/or
memory block contents displayed. The ADS is fully
compatible with the CLAS design-in software package for
each product and may act as an accelerator for testing DSP
algorithms.

Emulation capability is available for the DSP56000ADS
with the addition of an emulator cable which plugs into the
euro-card connector on the ADS board. The DSP56156ADS
and DSP96002ADS offer an On-Chip Emulation (OnCE™)
circuit for unobtrusive, processor speed independent
debugging. The ADS takes full advantage of this circuit to
allow the user non-intrusive control of the target.

The DSP56KT2, a direct replacement of the
DSP56000ADS and emulator cable, is a four-component
system which acts as a real-time signal processing emulator
pod for DSP56000/1 target applications. The DSP56KT2
takes advantage of the OnCE port of the DSP56002 to provide
non-intrusive, real-time support by allowing users to debug
target systems at zero wait state, 33 MHz operation.

General ADS Features

Software —

¢ Single/multiple stepping through DSP object programs

e Conditional/unconditional software and hardware
breakpoints

e Program patching using a single-line

assembler/disassembler

Session and/or command logging for later reference

Loading and saving of files to/from ADM memory

Macro command definition and execution

Display enable/disable of registers and memory

Debug commands which support multiple DSP

development

Hexadecimal/decimal/binary calculator

¢ Multiple input/output file access from DSP object
programs

e On-line help screens for each command and register

Hardware —

o Full speed operation

¢ Multiple ADM support with programmable ADM
addressing

» Stand-alone operation of ADM after initial development

PART NUMBERS

Host Machine

DSP56100ADSA IBM PC

DSP56100ADSB Macintosh Il

DSP56100ADSF Sun-4

DSP56000ADSA IBM PC

DSP56000ADSB Macintosh Ii

DSP56000ADSF Sun-4

DSP96000ADSA IBM PC

DSP960000ADSB Macintosh II

DSP96000ADSF Sun-4

DSP56002ADSA IBM PC

DSP56002ADSB Macintosh Il

DSP56002ADSF Sun-4

DSP56002ADSA IBM PC

DSP56004ADSB Macintosh I

DSP56004ADSF Sun-4

DSP56KT2A IBM PC

DSP56KT2B Macintosh Il

DSP56KT2F Sun-4

DSP56000ADM ADM Board for 56000/1

DSP56002ADM ADM Board for 56002

DSP56004ADM ADM Board for 56004

DSP56156ADM ADM Board for 56156

DSP96000ADM ADM Board for 96000

DSPPCHOST PC compatible host board and
interface software

DSPMACHOST Macintosh Il host board and interface
software

DSPSUN4HOST Sun-4 host board and interface
software

DSPCOMMAND 16-, 24-, 32-bit Command Converter
board

DSP56004AIB Audio Interface Board for
DSP56004ADS/ADM

Motorola Master Selection Guide Rev 6

Digital Signal Processors



Digital Signal Processors

DSP Development Tools (continued)

DSP56156ADS Features

e System commands from within ADS user
interface program

¢ 16K words of configurable static RAM expandable
to 64K words

DSP56000ADS Features

¢ Host operating system commands from within ADS user
interface program

o 8K/32K words of configurable RAM for DSP56000/1 code
development

¢ 96-pin euro-card connector for accessing all DSP56000/1
pins

¢ 1K words of monitor ROM expandable to 4K words

e Separate connectors for accessing serial or
host/DMA ports

DSP96000ADS Features
e System commands from within ADS user interface
program

DSP Development Software
Design-In Software Packages

PART NUMBERS

DSP56100CLASA IBM PC
DSP56100CLASB Macintosh II
DSP56100CLASF Sun-4
DSP56000CLASA IBM PC
DSP56000CLASB Macintosh Il
DSP56000CLASF Sun-4
DSP96000CLASA IBM PC
DSP96000CLASB Macintosh Ii
DSP96000CLASF Sun-4

The Simulator/Macro-Assembler/Linker/Librarian -soft-
ware package is a development system support tool. The
Simulator program imitates the operation of the DSP on a
clock-cycle by clock-cycle basis and gives an accurate

measurement of code execution time. All on-chip peripheral .

operations, memory and register updates and exception
processing activities may be functionally simulated.

¢ 128K words of configurable static RAM expandable to
512K words

» 2K words of EPROM with sockets expandable to 64K
words

o Full support of multiple data memory maps

¢ Two sets of 96-pin connectors provide access to all
DSP96002 pins

e 2K words of EPROM with sockets expandable
to 16K words

o Full support of multiple data memory maps

® 96-pin connector provides access to all DSP56156 pins

DSP56KT2 Features

¢ Full-speed 33 MHz DSP56000/1 emulator in target
application with zero wait state external bus accesses

¢ Direct replacement of the DSP56000ADS and
DSP56000EMULTRCABL

¢ OnCE port on DSP56002 provides dedicated debug port

e Local oscillator for easy evaluation of different target
speeds

The full-featured Macro Cross Assembler translates one
or more source files containing instruction mnemonics,
operands and assembler directives into a Common Object
File Format (COFF) file which is directly loadable by the
Simulator. It supports the full instruction set, memory spaces
and paraliel transfer fields of the DSP.

The Linker relocates and links relocatable COFF object
modules from the Assembler to create an absolute load file
which can be loaded directly into the Simulator. The Librarian
utility will merge separate, relocatable object modules into a
single file allowing frequently used modules to be grouped for
convenient linking and storing.

The assembler and linker now provide support for
assembly language source-level debugging via the simulator.
Global symbols, symbols local to sections and even
underscore labels may be referenced with all scoping
constructs intact. In addition, the assembler generates
information about included files and macros. The assembler
and linker also support numbered counters ranging from 0 to
65535.

Digital Signal Processors
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DSP Development Software (continued)

New C-Compiler Packages

A full ANSI C compliant compiler, based on GNU
technology, provides higher efficiency and implements more
than 20 major optimization techniques. It has improved in-line
assembly capability and an ANSI C preprocessor. The
package includes the C Compiler, a new COFF Assembler,
Linker, complete ANSI C Libraries and a new C source level
debugger as well as expanded user’s reference manual. The
software package is available for various host computers
listed below.

PART NUMBERS

DSP56000/1

DSP56KCCA IBM PC 386
DSP56KCCF Sun-4
DSP96002

DSP96KCCA IBM PC 386
DSP96KCCF Sun-4

C-Compiler Upgrades

Registered users of the earlier versions of the Motorola
DSP C compiler can upgrade to the new GNU C compiler for
$120. To order, contact a Motorola sales representative or
distributor. Have your registration number ready.

PART NUMBERS

DSP56000/1

DSP56KCCAJ IBM PC
DSP56KCCFJ Sun-4

Motorola Master Selection Guide Rev 6
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The M68000 Family

.. .the Upward Compatible 8-/16-/32- Bit Microprocessor Family

In Brief . ..

An MPU For All Functions

To designers of the most advanced microcomputer
systems, the Motorola M68000 Family of microprocessors
needs no introduction. Products based on its members
have become the standard for systems utilizing the UNIX
operating system and for CAD/CAM engineering
workstations. They are invading the next generation
designs of personal computers and color graphics
systems, and they find widespread implementation in
multi-user/multi-tasking applications and in small business
systems. M68000 MPUs are found in the leading products
in fault-tolerant systems requiring high performance and
parallel processing, and they are the preferred components
for artificial intelligence engines requiring large linear
addressing capabilities. Control applications include
graphics, numerical controllers, robotics,
telecommunications switching and PBX voice/data
transmission.

Upward Compatibility

The M68000 MPU Family consists of a line of processors
based on a 32-bit flexible register set, a large linear address
space, a simple yet powerful instruction set and flexible
addressing modes. The intemal architecture of the 8-, 16-,
and 32-bit MPU versions, and the common instruction set,
provide software compatibility and offer an easy upward
migration path for products requiring increasing levels of
processing power.

A Host of Peripherals

A large selection of full-function peripheral chips
complements the processor family. Compatible LSI and VLSI
chips for memory management, data communications, DMA
control, network control, system interfacing, general I/O and
graphics, all simplify system design and reduce design and
manufacturing cost while improving system performance.
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The M68000 Family

Microprocessors

The 68K Family of Microprocessors has revolutionized virtually every segment of the electronic industry. They have set the
standard for performance while still maintaining binary software compatibility from generation to generation. The combination of
low cost and high performance (measured in $/system MIPS) makes every member of the Family a price performance leader. The
M68000 Family provides the widest range of price and performance with choices from 1.6 MIPS to over 100 MIPS.

Table 1.

MIPS 1.6 35
MFLOPS - 0.25 0.5 3.5 15
Address Range 16M Byte 4G Byte 4G Byte 4G Byte 4G Byte
Data Bus 16 bit 32 bit 32 bit 32 bit 32 bit
Clock Speed (MHz) 8-16 16-33 16-50 25-40 50-66
Instruction Cache - 256 Byte 256 Byte 4K Byte 8K
Data Cache - - 256 Byte 4K Byte 8K
Burst Mode - - 16 Byte R 16 Byte R/'W 16 Byte R/'W
General Purpose Registers 16 16 16 16 16
Address Modes 14 18 18 18 18
On-Chip MMU No No Yes Yes* Yes*
Floating-Point Solution 68881 68882 68882 On-Chip On-Chip
*Separate Instruction/Data
INTEGER UNIT
INSTRUCTION FETCH CONTROLLER
C o
BRANCH GENERATE INSTRUCTION _—_-> INSTRUCTION
INSTRUCTION Ti CACHE
CACHE :> likod ATC | INSTRUCTION
EARLY it it <: ADDRESS
DECODE INSTRUCTION <:>
4 L CACHE CONTROLLER B
INSTRUCTION U
BUFFER S
C
A4 A4 0 DATA
N ADDRESS
FLOATING- DECODE DECODE T
POINT EA EA R <:>
UNIT GENERATE GENERATE <j 0
EA EA EA DATA L
FETCH FETCH FETCH CACHE CONTROLLER L
FP INT INT E> .j L J L <:——_> E
EXECUTE EXECUTE EXECUTE AR R
b DATA
INSTRUCTION EXECUTION CONTROLLER 3
ATC CACHE CONTROL
> ’ . >
DATA AVAILABLE
WRITE-BACK

OPERAND END BUS

Figure 1. MC68060 Block Diagram
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The M68000 Family

MC68060

Superscalar 32-Bit Microprocessor

The MC68060 is fully compatible with all previous
members of the M68000 family. The MC68060 features dual
on-chip caches, fully independent demand-paged memory
management units (MMUs) for both instructions and data,
dual integer execution pipelines, on-chip floating-point unit
(FPU) and a branch target cache. A high degree of instruction
execution parallelism is achieved through the use of a full
internal Harvard architecture, multiple intérnal buses,
independent execution units, and dual instruction issue within
the instruction controller. Power management is also a key
part of the MC68060 architecture. The MC68060 offers a
low-power mode of operation that is accessed through the
LPSTOP instruction, allowing for full power-down capability.
The MC68060 design is fully static so that when circuits are
not in use, they do not draw power. Each unit can be disabled
so that power is used only when the unit is enabled and
executing an instruction.

Complete code compatibility with the M68000 family allows
the designer to draw on existing code and past experience to
bring products to market quickly. There is also a broad base
of established development tools, including real-time kernels,
operating systems, languages and applications, to assist in
product design. The functionality provided by the MC68060
makes it the ideal choice for a range of high-performance
computing applications as well as many portable applications
that require low power and high performance.

MC68040
Third-Generation 32-Bit

Microprocessor

The MC68040 is Motorola’s third generation of
M68000-compatible, high-performance, 32-bit microprocessors.
The MC68040 is a virtual memory microprocessor employing
multiple, concurrent execution units and a highly integrated
architecture to provide very high performance in a monolithic
HCMOS device. On a single chip, the MC68040 integrates an
MC68030-compatible integer unit, an IEEE 754-compatible
floating-point unit (FPU), and fully independent instruction and
data demand-paged memory management units (MMUs),
including independent 4K-byte instruction and data caches. A
high degree of instruction execution parallelism is achieved
through the use of multiple independent execution pipelines,
multiple internal buses, and a full internal Harvard
architecture, including separate physical caches for both
instruction and data accesses. The MC68040 also directly
supports cache coherency in multimaster applications with
dedicated on-chip bus snooping logic. )

The MC68040 is an enhanced, 32-bit, HCMOS
microprocessor that combines the integer unit processing
capabilities of the MC68030 microprocessor with independent
4K-byte data and instruction caches and an on-chip FPU. The
MC68040 maintains the 32-bit registers available with the
entire M68000 Family as well as the 32-bit address and data
paths, rich instruction set, and versatile addressing modes.
Instruction execution proceeds in parallel with accesses to the

internal caches, MMU operations, and bus controller activity.
Additionally, the integer unit is optimized for high-level
language environments. The MC68040 is user-object-code
compatible with previous members of the M68000 Family and
is specifically optimized to reduce the execution time of
compiler-generated code. The MC68040 is implemented in
Motorola’s latest HCMOS technology, providing an ideal
balance between speed, power, and physical device size.

Instruction execution is pipelined in both the integer unit
and FPU. Independent data and instruction MMUs control the
main caches and the address translation caches (ATCs). The
ATCs speed up logical-to-physical address translations by
storing recently used translations. The bus snooper circuit
ensures cache coherency in multimaster and multiprocessing
applications. The MC68040 FPU is user-object-code
compatible with the MC68882 floating-point coprocessor. The
FPU has been optimized to execute the most commonly used
subset of the MC68882 instruction set, and includes additional
instruction formats for single- and double-precision rounding
of results.

The MMUs support multiprocessing, virtual memory
systems by translating logical addresses to physical-
addresses using translation tables stored in memory. Each
MMU has two transparent translation registers available that
define a one-to-one mapping for address space segments
ranging in size from 16 Mbytes to 4 Gbytes each. The
instruction and data caches operate independently from the
rest of the machine, storing information for fast access by the
execution units. Each cache resides on its own internal
address bus and internal data bus, allowing simultaneous
access to both. The data cache provides writethrough or
copyback write modes that can be configured on a
page-by-page basis.

The MC68040 bus controller supports a high-speed,
nonmultiplexed, synchronous external bus interface, which
allows the following transfer sizes: byte, word (2 bytes), long
word (4 bytes), and line (16 bytes). Line accesses are
performed using burst transfers for both reads and writes to
provide high data transfer rates.

MC68030
The Second Generation 32-Bit MPU

The 030 started with a high performance 020 core and
added many performance improvement features including
increased internal parallelism, dual on-chip caches with a
burst fillable mode, dual internal data and address buses,
improved bus interface, and on-chip paged memory
management unit.

Two independent 32-bit address buses and two 32-bit data
buses allow the CPU, caches, MMU, and the bus controller to
operate in parallel, so the 030 can, for example,
simultaneously access an instruction from the instruction
cache, data from the data cache and instruction/data from
external memory.

Performance is further enhanced by on-chip instruction
and data caches. Separate 256-byte data and instruction
caches reduce the access time and increase CPU throughput
by providing data and instructions on-chip.

Motorola Master Selection Guide Rev 6
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The M68000 Family

MC68030 (continued)

Overall bus requirements are reduced and multiple
processors can run more efficiently thanks to increased
bandwidth of the 030 bus, achieved by the enhanced bus
controller allowing high speed fills of both data and instruction
caches.

The on-chip paged memory management unit translates

“logical address to the corresponding physical address in 1/2
the time required by the 020 and MC68851 Paged Memory
Management Unit. Pipelining permits this translation to be
performed in parallel with other functions so that no translation
time is added to any bus cycle.

MC68020
The Original 32-Bit Performance
Standard

The MC68020, oh twenty, is the industry’s leading 32-bit
microprocessor because of high performance, architecture,
ease of design-in, and long-range compatible growth path.

The 020 has a full 32-bit internal and 32-bit external,
regular, symmetrical architecture designed with the customer
in mind. It offers all the functionality of the other M68000
Family MPUs, and maintains software user-code compatibility
which controls the expense of your product migration.

Programmers appreciate the large general purpose
register set, simple yet powerful instruction set and the many
flexible M68000 addressing modes. The unique on-chip
instruction cache helps provide burst-mode operation to 12.5
MIPS.

The 020 is the proven leader in high performance systems
in office automation, engineering workstations, fault tolerant
computers, parallel processors, telephone switching systems,
and intelligent controllers.

MC68010

A Virtual Memory Enhancement

The MC68010 offers the advantage of Virtual Memory. A
high-speed loop mode operation executes tight software
loops faster to enhance performance. Its instruction
continuation feature has made it the choice for fault-tolerant
and paraliel processing systems. The MC68010 can support
a governing operating system which handles the supervisory
chores of any number of subordinate operating systems.

MC68HC000

A Micropower Alternative

HCMOS design gives the MC68HCO000 all the functions
and performance of its MC68000 predecessors . . . at
one-tenth of the operating power requirements. With a
maximum power dissipation of only 0.175 watts, the
MC68HC000 is ideal for high-performance computer
peripherals, industrial controllers, instrumentation and
communications equipment.

MC68HCO001
Low Power HCMOS 8-/16-/32-Bit
Microprocessor

The MC68HCO001 provides a functional extension of the
MC68HC000 HCMOS 16-/32-bit microprocessor with the
addition of statically selectable 8- or 16-bit data bus operation.
The MC68HCO001 is object-code compatible with the
MC68HCO000, and code written for the MC68HCO001 can be
migrated without modification to any member of the M68000
Family. This is possible because the user programming model
is identical for all members of the M68000 Family and the
instruction sets are proper subsets for the complete
architecture.

MC68000
The 16-Bit Foundations

As the first member of the M68000 family, the state-
of-the-art technology and advance circuit design concepts
of the MC68000 16-bit MPU started a new trend in
microprocessor architecture. Its seventeen 32-bit data and
address registers permit rapid internal execution of its
powerful yet simple instruction set. It is designed for large
multiprocessing systems and realtime applications with
vectoredinterrupts, seven priority levels anda 16 megabyte
linear addressing space. It offers mainframe-like performance,
supporting high-level languages and sophisticated operating
systems.

The MC68000 MPU has been joined by more advanced
products with even greater capabilities, yet it satisfies a large
segment of the existing applications. It is extremely cost
competitive and it remains one of the major growth products
in the entire MPU line.

MC68008
An 8-Bit Compatible Competitor

With an 8-bit data bus and 32-bit internal architecture, the
MC68008 offers performance that competes with a number of
16-bit MPUs. It has the same register set, same instructions,
and the same functionality as the MC68000 with extensive
exception processing. Large modular programs can be
developed and executed efficiently because of the large,
1-megabit non-segmented, linear address space. It is the
choice for high performance, cost effective, 8-bit designs,
particularly those requiring a migration path to 16-bit or full
32-bit operation.

The M68000 Family ' 2.2-4
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Embedded Controllers

The principle elements of this popular microprocessor family have now been redesigned specifically for embedded applications.
The new 68ECO0x0 family including the 68EC000, EC020, EC030 and EC040 MPUs are all optimized for cost-sensitive embedded
control designs. The 68ECOx0 family offers the high performance of the 680x0 family, yet streamlines the feature sets for
embedded applications. The 6BEC0x0 family completes the triad forming the M68000 family of compatible products: the 680x0
family of computer-class central processing units; the 68300 family of integrated processors; and now, the 68EC0x0 family of

embedded microprocessors.

Table 2.

- Teacow | eecom | esecom

MIPS 25 6.5 10.7

Address Range 16M Byte 16M Byte 4G Byte 4G Byte
Data Bus 16 bit 32 bit 32 bit 32 bit
Clock Speeds 8,10, 12, 16 MHz 16, 25 MHz 25, 40 MHz 20, 25, 33* MHz
Instruction Cache - 256 Byte 256 Byte 4K Byte
Data Cache - - 256 Byte 4K Byte
Burst Fill Caches - - 16 Bytes 16 Bytes
General Purpose Registers 16 16 16 16
Address Modes 14 18 18 18
Floating Point Hardware 68881/68882 68881/68882 68881/68882 68040
Packages PLCC PPGA, PQFP PPGA, CQFP PGA, CQFP*

* Available in the future

MC68EC040

32-Bit High-Performance
Embedded Controller

The 68ECO040 is the newest addition to Motorola’s
embedded microprocessor family. ltis the performance leader
for top-of-the-line embedded applications. The EC040 is
capable of delivering 29 MIPS of sustained performance at 1.2
cycles per instruction with a system cost that is unattainable
by competing architectures.

This impressive performance is a result of a six-level
pipelined integer unit, independent four-way set-associative
instruction and data caches, and a very high level of on-chip
parallelism. The EC040 also supports multimaster and
multiprocessor systems with bus snooping.

By integrating all these features into the EC040, the
microprocessor is able to perform the vast majority of work
on-chip, limiting external memory accesses to allow for higher
system performance with less expensive DRAMs. The result
is virtual immunity to the effects of memory wait states.
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Embedded Controllers (continued)

MC68EC030
32-Bit Enhanced Embedded
Controller

The MC68BECO030 is a 32-bit embedded controller that
streamlines the functionality of an MC68030 for the
requirements of embedded control applications. The
MC68ECO030 is optimized to maintain performance while
using cost-effective memory subsystems. The rich instruction
set and addressing mode capabilities of the MC68020,
MC68030, and MC68040 have been maintained, allowing a
clear migration path for M68000 systems. The MC68EC030
is object-code compatible with the MC68020, MC68030, and
earlier M68000 microprocessors. Burst-mode bus interface is
provided for efficient DRAM access.

The MCB8ECO030 has an on-chip data cache and on-chip
instruction cache with 256 bytes each. Dynamic bus sizing is
available for direct interfacing to 8-, 16-, and 32-Bit Devices.
The MC68ECO030 includes 32-bit nonmultiplexed address and
data buses, sixteen 32-bit general-purpose data and address
registers, and two 32-bit supervisor stack pointers and eight
special-purpose control registers. The ECO030 provides
complete support for coprocessors with the M68000
coprocessor interface. There are two access control registers
that allow blocks to be defined for cacheability protection. The
pipelined architecture, along with increased parallelism,
allows internal caches accesses in parallel with bus transfers
and overlapped instruction execution. The enhanced bus
controller supports asynchronous bus cycles (three clocks
minimum), synchronous bus cycles (two clocks minimum),
and burst data transfers (one clock).

MC68EC020
32-Bit Embedded Controller

The 68EC020, with a complete 32-bit internal
implementation, has a 32-bit data bus and an on-chip instruction
cache to provide dramatically increased performance over 8-
and 16-bit microprocessors. In addition, upward migration to
the EC020 is made simple with dynamic bus sizing, allowing
8, 16 and 32-bit peripherals to communicate with the
microprocessor. _

Other performance features include advanced bit
manipulation capabilities that provide muiltiple bit shift operations
in a single instruction cycle. This capability greatly simplifies
and accelerates the bit operations required in graphics
processing and optical recognition applications.

MC68EC000
Low-Powered HCMOS

Embedded Controller

The 68ECO000 is a low-power HCMOS derivative of the
68000 optimized for cost-effective embedded processing. The
ECO00 has a flexible data bus that can operate in either 8- or
16-bit modes and a 24-bit address bus that provides 16
Mbytes of memory addressing capability. Electrical
characteristics of the 68EC000 have been optimized to
ensure easy access to low-cost memories.

The 68ECO000 represents the lowest cost entry point to any
32-bit architecture. Coupled with efficient support for
high-level languages and real-time operating systems, the
68ECO000 provides unparalleled compatible migration paths to
higher performance.

The M68000 Family
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Integrated Processors

Powerful solutions to cost-, space-, and power-sensitive
embedded applications are provided by the 68300 family of
integrated microprocessors and microcontrollers. The 68300
family combines two of Motorola’s greatest strengths — the
32-bit microprocessor architecture of the 68000 family and a
proliferation of peripheral circuits offering a growing family of
integrated solutions.

The 68000 family is based on a proven, expandable
architecture that spans the performance range from 1 to over
29 MIPS. This architecture offers the industry’s highest level
of compatibility for both hardware and software. Motorola’s
single-chip microcomputers and microcontrollers provide the
industry’s broadest selection of peripheral combinations,
insurance that one will fit the need of practically any
application. The 683000 family embraces both of these
concepts.

Table 3.

Core Processor 68000 680ECO00

Each member of the 68300 family contains a core
processor based on the 68000 family, a System Integration
Module (SIM), an on-chip bus and various peripheral
modules. The SIMs include support circuitry such a clock
generation, external chip selects, system protection, timers
and JTAG. The on-chip intermodule bus (IMB) on the
CPU-based 68300s creates a standard interface over which
the CPU and each of the modules communicate. The
peripheral modules include specialized processors, system
controllers, traditional peripherals and memory. Because the
peripheral modules are independent from each other, they can
appear in. multiple 68300 devices. With so many major
features incorporated into a single 68300 device, a system
designer can realize improved reliability along with significant
savings in design time, power consumption, cost, board
space, pin count and program development. In a 68300
device, the major functions and glue logic are all properly
connected, internally timed with the same fast clock, fully
tested and consistently documented.

CPU32

CPU32 CPU32 CPU32 CPU32 CPU32

Speeds (MHz) 16, 20 16 16, 25 16 16 16 16 16,25
DMA Yes - - - - - - Yes
Serial Processor Yes - - - - - - -
Time Processor Unit - - - - Yes Yes Yes -
Flash EEPROM - - - - - 64K - -
Serial I/O Yes Yes - Yes Yes Yes - Yes
Timers 1 - - 1 - - - 2
A/D Converter - - - - - Yes Yes -
SRAM 1K - - - 2K 4K 1K -
DRAM Controller - Yes - - - - - -
Glue Logic (SIM) Yes Yes Yes Yes Yes Yes Yes Yes
3.3 Volts Available - - - - - - - Yes

MC68302

Integrated Multiprotocol Processor

The MC68302 integrated multiprotocol processor (IMP) is
a very large-scale integration (VLSI) device incorporating the
main building blocks needed for the design of a wide variety
of controllers used in the communications industry. The IMP
is the first device to offer the benefits of a closely coupled,
industry-standard M68000/MC68008 microprocessor core
and a flexible communications architecture. The
three-channel communications device may be configured to
support a number of popular industry interfaces, including
those for the Integrated Services Digital Network (ISDN) basic
rate and terminal adaptor applications. Through a

combination of architectural and programmable features
concurrent operation of different protocols (HDLC/SDLC™,
UART, BISYNC, DDCMP™, or transparent modes) can easily
be achieved. Data concentrators, modems, line cards,
bridges, and gateways are examples of suitable applications
for this device

The IMP is a Complementary Metal-Oxide Semiconductor
(CMOS) device consisting of an M68000/MC68008
microprocessor core, a system integration block (SIB), and a
Communications Processor (CP). By integrating the
microprocessor core with the serial ports (in the CP) and the
system peripherals (in the SIB), the IMP is capable of handling
complex tasks such as all ISDN basic rate (2B+D) access
tasks.
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Integrated Processors (continued)

MC68306
Integrated 68EC00 Processor

The 68306 integrated EC000 processor includes many of
the features commonly found in 68000-based designs. The
68306 includes a 68EC000 core processor, a 68681 Dual
Universal Asynchronous Receiver Transmitter (DUART),
system integration functions, and a DRAM controller. The
on-chip DRAM controller gives the 68306 the family’s simplest
interface to DRAM-based designs. The DRAM controller
easily accommodates 64 Mbytes of memory. The 68306
saves time in the design cycle by providing valuable 68000
system components pre-packaged in one chip.

MC68330
Integrated CPU32 Processor

The 68330 is ideal for applications requiring 32-bit
microprocessor performance without the additional expense
inherent in 32-bit memory systems. The 68330 is the simplest
and lowest priced member of the CPU32-based 68300 family.
The 68330 allows the designer access to the high
performance of the CPU32 along with minimized external glue
logic, while allowing the greatest freedom in selecting needed
peripherals, ASICs or gate arrays.

MC68331
32-Bit Microcontroller

The 68331 is well suited to applications requiring simple
serial communications and general timing needs. The 68331
contains the CPU32, a SIM, a General Purpose Timer (GPT)
and a Queued Serial Module (QSM). The general purpose
timer is a simple yet flexible timer that provides four modes of
operation with muiltiple channels for some operations. The
QSM provides two modes of communication: an
asynchronous channel that provides up to 524-Kbits per
second transfer rate and a serial peripheral interface with
separate 16-word receive/transmit queues.

MC68332

32-Bit Microcontroller

The 68332 is especially suited for high-performance timing
applications such as automotive engine control, precision
motor control and industrial robotics. The powerful Time
Processor Unit (TPU) distinguishes the 68332 providing
optimum performance in controlling time-related activity. It
drastically reduces the need for CPU intervention with its
dedicated execution unit, tri-level prioritized scheduler, data

storage RAM and dual time bases. In addition to the TPU and
CPU32, the 68332 features the QSM, a SIM and 2-Kbytes of
standby static RAM.

MC68F333

32-Bit Microcontroller

The 68F333 provides the highest level of integration
available to high-performance timing applications such as
avionics and automotive engine control. The 68F333 contains
the CPU32, the TPU and the QSM. It also adds two banks of
flash EEPROM totaling 64-Kbytes, a total of 4-Kbytes of
SRAM (512 bytes separately powered) and an 8-channel,
10-bit analog-to-digital converter. The Single-Chip Integration
Module (SCIM) allows 18 of the external address and data
pins to be converted to I/O pins, resulting in a single-chip
solution suitable for many applications.

MC68334

32-Bit Microcontroller

The 68334 is a streamlined version of the 68332, taking
advantage of the powerful TPU. The 68334 includes the
CPU32 core processor, the TPU, a SIM, 1-Kbyte of SRAM, a
10-bit analog-to-digital converter and up to 47 discrete I/O lines.

MC68340

Integrated Multiprotocol Processor
with DMA

The 68340 is excellent for applications requiring
high-speed or block data transfers, such as disk drives and
navigation systems. The combination of general peripherals
and the extremely low power consumption possibilities of the
68340 make it ideal for many battery powered, portable
applications such as hand held computers and data
acquisition systems.

The most distinguishing 68340 feature is the high speed
two channel, 32-bit Direct Memory Access (DMA) controller.
Incorporating the CPU32 and DMA on the same chip
eliminates the usual bus arbitration and synchronization
delays, maximizing data throughout (25-Mbytes per second
on a 16-bit bus).

In addition to the CPU32, a SIM and the DMA, the 68340
contains a 68681/2681-compatible DUART. The 68340 also
has two identical, versatile counter/timers, each with a 16-bit
counter and an 8-bit prescaler with 80 ns resolution.

The M68000 Family 2.2-8
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Coprocessors

MC68851
Paged Memory Management Unit,
PMMU

The PMMU is a 32-bit memory manager which provides full
support for a demand paged virtual environment with the
68010 or MC68020. It supports a 4-gigabyte addressing
space when used as a coprocessor with the MC68020. An
on-chip address translation cache minimizes translation
delays and maximizes system performance.

MC68881
A Floating Point Coprocessor

Designed specifically for arithmetic expansion of the
MC68020 MPUI, this powerful coprocessor can also be used
as a peripheral to all other M68000 family members, and with
non-M68000 processors as well. It performs floating point
math calculations in strict conformance to a fullimplementation
of the IEEE Standard for Binary Floating Point Arithmetic (754)
and, in addition to the basic add, subtract, multiply, and divide
functions, it handles full selection of transcendental and
non-transcendental operations. These operations include
root values, trigonometric functions, exponentials,
hyperbolics, and logs. All functions are calculated to 80 bits of
extended precision in hardware.

MC68882

Enhanced Floating Point

Coprocessor

The MC68882 is pin-to-pin hardware and software
compatible with the MC68881 Floating Point Coprocessor and
implements a variety of performance enhancements including
dual-ported registers and an advanced pipeline. Additional
circuitry allows execution of multiple instructions in parallel for
more than twice the Floating Point performance of the
trail-blazing MC68881. Where higher performance
requirements indicate, the MC68882 is a drop-in replacement
for the MC68881.

DMA Controllers
MC68450
DMA Controller DMAC

The DMAC maintains high-performance data movement
for complex M68000 MPU-based systems. While pin
compatible with the MC68440 DDMA, the DMAC offers four
completely independent DMA channels. In addition to all the
features of the DDMA, the DMAC also provides very
sophisticated manipulation of data through sequential and
linked array-chained addressing capabilities.

MC68440

Dual Direct Memory Access
Controller, DDMA

The DDMA complements the performance capabilities of
M68000 microprocessors by moving blocks of data in a quick,
efficient manner with a minimum of intervention from the MPU.
The DDMA performs memory-to-memory, peripheral-to-
memory, and memory-to-peripheral transfers through each of
two completely independent DMA channels. The DDMA also
offers two interrupt vectors per channel and supports both
8-bit and 16-bit data transfers.

Network Devices

MC68824

Token Bus Controller, TBC

The TBC is the industry’s first single-chip VLSI device to
implement the IEEE 802.4 Media Access Control Sublayer of
the ISO Data Link Layer, as specified by General Motors
Manufacturing Automation Protocol, MAP. The TBC supports
serial data rates of 1, 5, and 10 Mbps and relieves the host
processor of the frame formatting and token management
functions. For efficient transfer of data frames, to and from
memory, the TBC features an on-chip four-channel DMA with
bus master capability, a 32-bit address range, an 8- or 16-bit
data bus, and a 40-byte FIFO. The MC68824 also offers
support options for network bridges, real-time support and
network monitoring services.

MC68184

Broadband Interface Controller

The MC68184 Broadband Interface Controller (BIC) is a
high-performance interface device for use with the MC68824
Token Bus Controller (TBC) to implement the digital portion of
the physical layer of a broadband IEEE 802.4 token bus node.
The BIC manipulates both data and control for RF transmitter
circuitry and RF receiver circuitry. The CMOS BIC supports
data rates up to 10 Mbps using a duo-binary modulation
technique and provides 20 lines for receiver/transmitter
control with 13 user-defined outputs.

The BIC performs the digital functions of the physical layer
whenimplementing a broadband token bus node. The modem
side of the BIC provides data and control for the RF
transmitter/receiver circuitry. A standard serial interface is
used to connect the BIC to the MC68824 TBC. The TBC
performs the media access control (MAC) function. The
MC68184 has the ability to scramble and descrambie data.

MC68185

Twisted-Pair Modem

The MC68185 Twisted-Pair Modem (TPM) is used in
conjunction with a MC68824 Token Bus Controller (TBC), an
RS485 transceiver, and a twisted-pair media to implement a

Motorola Master Selection Guide Rev 6
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Integrated Processors: MC68185 — Twisted-Pair Modem (continued)

low-cost area network (LAN). The MC68824 TBC implements
the layer 2 media access control (MAC) portion of the IEEE
802.4 LAN station and receiver portion for the IEEE 802.2
logical link control (LLC) type 3 as well as providing support for
LLC type 1 and type 2. The TPMinterfaces directly to the TBC,
providing physical layer management, including MAC symbol
encoding/decoding at data rates up to 2 Mbps.

The TPM contains an 32 kHz to 20 MHz on-chip crystal
oscillator that generates a transmit clock without external
circuitry. The physical layer management includes local
loopback mode, transmitter enable, and reset. An on-chip
digital filter provides for noise reduction of received data.

MC68194

Carrierband Modem

The bipolar LSI MC68194 Carrierband Modem (CBM),
when combined with the MC68824 Token Bus Controller
(TBC), provides an IEEE 802.4 single-channel,
phase-coherent carrierband, Local Area Network (LAN)
connection. The CBM performs the physical layer function,
including symbol encoding/decoding, signal transmission and
reception, and physical management.

The CBM provides the three basic functions of the physical
layer: data transmission to the coaxial cable, data reception
from the cable, and management of the physical layer. For
standard data mode (also called MAC mode), the CBM
receives a serial transmit data stream from the TBC (calied
symbols or atomic symbols), encodes, modulates the carrier,
and transmits the signal to the coaxial cable. Also in the data
mode, the CBM receives a signal from the cable, demodulates
the signal, recovers the data, and sends the received data
symbols to the TBC. End-of-transmission receiver blanking as
required by IEEE 802.4 is supported. Communication
between the TBC and CBM is through a standardized serial
interface consistent with the IEEE 802.4 DTE-DCE interface.

MC68195
LocalTalk Adaptor

The MC68195 LocalTalk adaptor (LA) is used in
conjunction with the MC68302 Integrated Multiprotocol
Processor (IMP) to build a network interface to LocalTalk™,
also known as AppleTalk™. LocalTalk refers to the 230.4-kbps
Local Area Network (LAN) that connects multiple Maclntosh™
computers and printers.

The LA provides LocalTalk support for any two of the three
IMP serial channels. Combinations of multiple LA and/or IMP
devices may be used to support additional LocalTalk
channels. Non-LocalTalk applications can use the LA device
with the IMP to build proprietary HDLC-based LANs at up to
2.5 Mbps using bi-phase space (FMO) encoding.

MC68605

X.25 Protocol Controller, XPC

The XPC implements the 1984 CCITT X.25
Recommendation Data Link Procedure (level 2) LAPB. In
addition to handling the lower level communications functions
(HDLC framing, CRC generation/checking, and zero
insertion/deletion), the XPC also independently handles
higher level communications functions (frame sequencing,
retransmission, flow control, retries limit and timeout
conditions). This allows the host to operate almost totally
isolated from the task of ensuring error-free transmission and
reception of data.

MC68606
Multi-Link LAPD Controller CCITT

Q.920/Q.921, LAPD

The MC68606 Multi-ink LAPD (MLAPD) Protocol
Controller fully implements CCITT Recommendation
Q.920/Q.921 Link Layer Access Procedure (LAPD) protocol
for ISDN networks. The MLAPD is designed to handle both
signalling and data links in high-performance ISDN primary
rate applications.

This VLSI device provides a cost-effective solution to ISDN
link-level processing with simultaneous support for up to 8K
logical links. The MC68606 is an intelligent communications
protocol controller compatible with AT&T specifications for
ISDN devices and features low power consumption and high
performance, with an aggregate data rate in excess of
2.048 Mbps.

Data Communication Devices
MC68681
MC2681

Dual Universal Asynchronous
Receiver/Transmitter, DUART

The MC68681 features two completely independent
full-duplex asynchronous receiver/transmitter channels that
interface directly to the M68000 microprocessor bus.
Receiver data registers are quadruple buffered and
transmitter data registers are double buffered for minimum
MPU intervention. Each has its own independently selectable
baud rate. Multifunction 6-bit input port and 8-bit output port,
a 16-bit programmable counter/timer, interrupt handling
capabilities, and a maximum one-megabyte per second
transfer rate make the DUART an extremely powerful device
for complex data communication applications. Full device
functionality with an M6800 bus interface is provided by the
MC2681.

The M68000 Family 2.2-10
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General Purpose I/O0

MC68230

Parallel Interface/Timer, PI/T

The PI/T provides versatile double-buffered parallel
interfaces and a system-oriented timer for M68000 systems.
The parallel interfaces operate either in a unidirectional or
bidirectional mode, either 8- or 16-bit wide. The timer is 24 bits
with full programmability and a 5-bit prescaler. The PI/T has
a complete M68000 bus interface and is fully compatible with
the MC68450 DMAC.

MC68901
Multifunction Peripheral, MFP

The MFP provides basic microcomputer function
requirements as a single companion chip to the M68000
Family of Microprocessors. Features provided via a direct
M68000 system bus interface include a full-function,
single-channel Universal Serial Asynchronous
Receiver/Transmitter (USART) for data communication, an
8-source interrupt controller, eight parallel I/O lines, and four
8-bit timers.

Fiber Distributed
Data Interface

Fiber Distributed Data Interface (FDDI) is defined as a dual
fiber-optic token ring LAN (Local Area Network) that can
support rates up to 100 Mbps. It can accommodate rings with
1,000 stations. Two kilometers between stations, and up to
200 kilometers in total length. This technology is driven by the
need to support high performance distributed computer
systems which are becoming faster and more powerful, thus
imposing a greater need for network speed and bandwidth.
Other uses for FDDI include backbone networks connecting
Ethernet, Token Bus, and Token Ring segments and back end
networks connecting high-speed peripherals. FDDI is an
American National Standards Institute (ANSI) standard.
Motorola’s FDDI chip set includes the MC68836, MC68837,
MC68838, and MC68839.

MC68836
FDDI Clock Generator

The MC68836 FDDI Clock Generator (FCG) implements
part of the Physical Layer (PHY) functions of the FDDI
standard including clock recovery, data recovery, and NRZI

conversions. The FCG also does a five-bit parallel to serial
conversion during transmission, and a serial to five-bit parallel
conversion during reception. The FCG uses the five-bit
parallel interface to communicate with the MC68837 device.
The FCG directly connects to fiber optic modules through
differential driver/receiver pins. Features include full duplex
operations, 125 MHz clock recovery from incoming serial
NRZI data stream, and 125 MHz transmit clock generation.

MC68837
Elasticity Buffer and Link Manager

The Elasticity Buffer and Link Manager (ELM) implements
the remaining of the PHY functions of the FDDI standard
including data framing, elasticity buffer, encoding, decoding,
smoothing, line state detection, and repeatfilter. The ELM also
implements some Station Management (SMT) functions such
as the Connection Management (CMT), Physical Connection
Management (PCM), Physical Connection Insertion (PCI),
and Link Error Monitor (LEM).

MC68838

Media Access Controller

. The Media Access Controller (MAC) implements the MAC
portion of the FDDI standard. The MAC protocol is the lower
sub-layer of the ISO OSI data link layer and provides for fair
and deterministic sharing of the physical medium, address
recognition, frame check sequence generation and
verification, frame insertion, frame repetition, frame removal,
token generation, and certain error recovery procedures.
Features on the MC68838 include independent receive and
transmit data paths and state machines, bridging support
including a bit order reversal option, a count and void frame
bridge stripping algorithm, and CRC appendage on a per
frame basis. The MAC also contains an interface to Content
Addressable Memory (CAM) for individual and multicast
address recognition.

MC68839
FDDI System Interface

The FDDI System Interface (FSI) is a high performance
interface device which can easily connect to any bus including
high speed processors, little- and big-endian busses, and
multiplexed/non-multiplexed address data busses. Its primary
purpose is to interface the FDDI protocol devices to the user
system bus. FSI features include support for a ring buffer
structure, addressing flexibility, programmable partitioned 8K
bytes internal RAM for temporary data storage, two 32-bit
ports, the ability to sustain up to 250 us bus latencies, support
for synchronous and asynchronous frames, and the ability to
chain multiple buffers per frame.
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Development Tools

Application Development System

The M68302ADS is a stand-alone board developed by
Motorola that includes software modules (driver code, LAPB,
LAPD, and X.25), a real-time kernel, and a monitor/debugger.
The board consists of the MC68302, memory (512K bytes of
RAM expandable to 1M bytes, 256 bytes of EPROM and
EEPROM), and an MC68681 DUART (to allow all MC68302
serial ports to be available to the user). It is an inexpensive,
ideal platform for software development and testing.

M68ECO0x0IDP

Evaluation Boards for Embedded

Controllers

The M68000 family IDP is a board set designed to provide
a low-cost evaluation platform, yet flexible environment for
developing both software and hardware for the family
products. The platform provides the means for M68000
microprocessor and tool evaluation which enables users to
properly select the microprocessor and associated tools for
their next application. Because the turnkey development
system requires the user to do very little to power up the
system and begin development, significant time savings is
realized by reducing the overall time that the product takes to
get to market.

The IDP consists of an M68000 Family microprocessor-based
CPU module as well as a generic IDP motherboard designed

Support Software
M68KESW-PC1

This Intermetrics software package is for the 68K Family
(68000, 68008, 68HCO001, 68010, 68020, 68030, 68EC030,
68040, 683xx). The M6BKESW InterTools package includes
C compiler, assembler/linker, run-time libraries, and one year
of support from Intermetrics.

Table 4. Selector Guide

to support each CPU module. The IDP also includes two
software debug monitor programs: Integrated Systems’
ROM68K™ and Intermetrics’ SmartROM™. This configuration
allows the user to take advantage of an entire suite of features,
including tracing, assembling, disassembling and
downloading, that are offered by the monitors. Optional
software is available to expand the development environment
of the IDP by allowing the user to design, debug and evaluate
the M68000 microprocessor-based applications in real-time
and non-real-time operating system environments. The IDP
also functions as a tool for final test or fault analysis of user
target systems.

The IDP only requires a user-supplied power supply and an
RS-332 ASCII terminal or host computer with an RS-232 serial
port. Although the IDP will function using a terminal, the
preferred communication device is a host computer.
Operating the IDP with a host computer allows the user to
develop, compile and debug code using one of many optional
software tools. Once code is developed, the program can be
saved and downloaded to the IDP from the host computer.

M68340EVS
Evaluation System

The M68340EVS is an inexpensive three-board evaluation
and development system which allows the user to design,
debug and evaluate 68340-based applications. It interfaces
easily to traditional emulation tools and includes its own
software debugger.

M68040FPSP

This software provides 68040 floating point emulation of
unimplemented 68881/68882 functions. Contact factory for
license agreement.

Speeds

MC68000 64-Lead L*, 8,10, 12, 12F* Microprocessor
68-Lead R, RC*, FN 8,10, 12, 12F*
MC68EC000 68-Lead FN 8,10,12,16 Embedded Controlier
MC68HC000 64-Lead P 8,10, 12, 12F*, 16 Microprocessor
68-Lead R, RC*, FN 8,10,12, 16
68-Lead FC 8,10,12, 1§
MC68HC001 68-Lead R, RC*, FN 8,10,12,16
MC68008 48-Lead P 8,10 Microprocessor
52-Lead FN 8,10
MC68010 64-Lead P 8,10, 12 Microprocessor
68-Lead R, RC*, FN 8,10,12

* Not recommended for new design
All package/speed combinations may not be valid — consult factory to verify
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Table 4. Selector Guide (continued)

. _ Devic
MC68020 114-Lead RC 12, 16, 20, 25, 33 Microprocessor
132-Lead FE* 16, 20, 25
114-Lead RP 16, 20, 25
132-Lead FC 16, 20, 25
MC68EC020 100-Lead FG, RP 16, 25 Embedded Controller
MC68030 128-Lead RC 16, 20, 25, 33, 40, 50 Microprocessor
124-Lead RP 16, 20, 25, 33
132-Lead FE 16, 20, 25, 33
MC68EC030 124-Lead RP 25,40 Embedded Controller
132-Lead FE 25,40
MC68040 179-Lead RC 25, 33, 40 Microprocessor
MC68EC040 179-Lead RC 20, 25, 33 Embedded Controller
184-Lead FE 20,25
MC68LC040 179-Lead RC 20, 25, 33 Microprocessor
184-Lead FE 20,25
MC68040V 184-Lead FE 25,33 Microprocessor
MC68060 223-Lead RC 50, 66 Microprocessor
TBD-Lead FE 50, 66
MC68184 40-Lead P, L - Network
MC68185 44-Lead FN - Network
68-Lead RC -
MC68194 52-Lead FJ - Network
MC68195 44-Lead FN - Network
MC68230 48-Lead P 8,10 General Purpose /O
52-Lead FN 8,10
MC68302 132-Lead RC, FE, FC, FD 16, 20 Integrated Processor
MC68306 128-Lead FC 16 Integrated Processor
132-Lead FG 16
MC68330 132-Lead FC 16, 25 Integrated Processor
8,16 @ 3.3V
MC68331 132-Lead FC 16 Integrated Processor
MC68332 132-Lead FC 16 Integrated Processor
MC68340 144-Lead FE 16, 25 Integrated Processor
145-Lead RP 16,25
MC68340V 144-Lead FE 8,16 @ 3.3V Integrated Processor
145-Lead RP 8,16 @ 3.3V
MC68360 240-Lead FC 0-25 Integrated Communication
241-Lead RC 0-25 Controller
MC68440 68-Lead L, P 8,10 DMA Controlier
68-Lead R, FN 8,10
MC68450 68-Lead L, P 8,10 DMA Controller
68-Lead R, FN 8,10
MC68605 84-Lead R, RC 10,12, 16 Network
84-Lead FN 10,12, 16
MC68606 84-Lead RC 12, 16 Network
84-Lead FN 12, 16

* Not recommended for new design

All package/speed combinations may not be valid — consult factory to verify
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Table 4. Selector Guide (continued)

MC2681 40-Lead P, L* - Data Communication
44-Lead FN -

MC68681 40-Lead P, L* - Data Communication
44-Lead FN -

MC68824 84-Lead R, RC 10, 12, 16 Network
84-Lead FN 10, 12, 16

MC68836 52-Lead FN - Fiber Distributed Data

- Interface

MC68837 120-Lead KB - Fiber Distributed Data
120-Lead FC - Interface

MC68838 120-Lead KB - Fiber Distributed Data
120-Lead FC - Interface

MC68839 184-Lead RC - Fiber Distributed Data
184-Lead FE - Interface

MC68851* 132-Lead RC 12, 16, 20 CoProcessor

MC68881 68-Lead RC, FN 12, 16, 20 CoProcessor

MC68882 68-Lead RC 16, 20, 25, 33, 40, 50 CoProcessor
68-Lead RN 16, 20, 25, 33, 40

MC68901 48-Lead P - General Purpose I/0
52-Lead FN -

FC = Plastic Quad (Gull Wing) FN = Plastic Quad Pack (PLCC) P = Plastic DIP

FD = Plastic Quad w/Molded Carrier Ring KB = Ceramic PGA w/Ceramic Lid R = Pin Grid Array, Solder Lead Finish

FE = Ceramic Quad (Gull Wing) L = Ceramic DIP RC = Ceramic PGA, Gold Lead Finish

FG = Plastic Quad Flat Pack (PQFP) LC = Ceramic DIP, Gold Lead Finish RP = Plastic Pin Grid Array

* Not recommended for new design
All package/speed combinations may not be valid — consulit factory to verify

The M68000 Family 2.2-14 Motorola Master Selection Guide Rev 6



The M88000 RISC Family

In Brief . ..
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The M88000 RISC Family

Motorola’s 88000 RISC Microprocessors

. . . a performance architecture

Architecture, Performance, and
Software Compatibility

The 88000 RISC was designed from the start for
superscalerimplementations. In fact, the design of the second
generation 88110 microprocessor is a unique superscaler
implementation called Symmetric Superscalar™. The

. Symmetric Superscaler design allows you to execute multiple
instructions in a single clock cycle without any restrictions on
instruction ordering. So there are no wait states or
performance penalties because of out of order instructions.

Also, while other RISC microprocessors may be limited in
the instructions they can execute in a single clock cycle,
members of the 88000 are able to execute multiple
instructions per clock cycle, thus providing the performance
edge required for next generation system designs.

Performance Plus Software
Compatibility

Although high performance is recognized as a key feature
for systems design, software compatibility is also important.
Motorola’s 88000 Family comes from the only company
committed to long term upward software compatibility through
such features as hardware interlocked and protected
pipelines. Our goal is to make sure each generation of the
88000 RISC family delivers a high performance level while
maintaining software compatibility. This gives the opportunity
for designing one of the industry’s highest performance
systems, while leveraging your largest dollar investment in
new systems, your software.

Software compatibility is also promoted through standards
to provide an open systems environment benefitting system
companies, software developers, and end users because
88000 based systems from different vendors will run all of the
same software.

Microprocessors
MC88100RC

32-Bit RISC Microprocessor

The MC88100 is the first processor in the 88000 Family of
RISC (reduced instruction set computer) microprocessors.
Implemented with Motorola’s HCMOS technology, the
MC88100 incorporates 32-bit registers, data paths, and
addresses. In designing the MCB88100, Motorola has
incorporated a high degree of fine-grain parallelism; four
independent execution units maintain separate, fully
concurrent execution pipelines. Most instructions operate in
one machine cycle or effective concurrent execution can be

accomplished through internal pipelines in one machine cycle.
A common register file provides data sharing and
synchronization control among the execution units through
register scoreboarding.

The MCB88100 addresses a variety of applications
requiring high operational speeds and efficient, fast-execution
architectures. All data manipulation instructions are
nondestructive register to register or register with immediate
operations, allowing both fast operand access and operand
reuse. |[EEE 754 floating-point arithmetic is supported in the
processor. Instruction and data memory space are accessed
through separate memory ports, allowing simultaneous
access to dedicated memory areas. The 88000 Family
includes the MC88200 CMMU (cache/memory management
unit), which adds high-speed memory caching, two-level,
demand-paged memory management, and support for
shared-memory multiprocessing. The 88000 Family also
includes a full line of highly optimizing compilers, operating
systems, development boards, and development tools.

MC88110 RC
32-Bit RISC Microprocessor

The MC88110 is the second implementation of the 88000
family of reduced instruction set computer (RISC)
microprocessors. The MC88110 is a Symmetric Superscalar
machine capable of issuing and retiring two instructions per
clock without any special alignment, ordering, or type
restrictions on the instruction stream. Instructions are issued
to multiple execution units, execute in parallel, and can
complete out of order, with the machine automatically keeping
results in the correct program sequence. The Symmetric
Superscalar design allows sustained performance to
approach the peak performance capability.

The MCB88110 uses dual instruction issue and simple
instructions with extremely rapid execution times to yield
maximum efficiency and throughput for 88000 systems.
Instructions either execute in one clock cycle, or effective one
clock cycle execution is achieved through internal pipelining.
Ten independent execution units communicate with a general
register file and an extended register file through multiple
80-bit internal buses. Each of the register files has sufficient
bandwidth to supply four operands and receive two results per
clock cycle. Each of the pipelined execution units, including
those that execute floating-point and data movement
instructions, can accept a new instruction and retire a previous
instruction on every clock cycle.

In a single chip implementation, the MC88110 integrates
the central processing unit, floating point unit, graphics
processing unit, virtual memory address translation,
instruction cache, and data cache. The MC88110 maintains
compatibility with MC88100 user application software.

The M88000 RISC Family 2.3-2
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Cache/Memory
Management Units

MC88200RC
16-Kilobyte Cache/Memory

Management Unit (CMMU)

The MC88200 CMMU is a high-performance, HCMOS
VLSI device providing zero-wait-state memory management
and data caching. The MMU (memory management unit)
efficiently supports a demand-paged virtual memory
environment with two logical address ranges
(user/supervisor) of 4 gigabytes each. Translated addresses
are provided by one of two ATCs (address translation caches),
providing address translation in one clock cycle for most
memory accesses. The PATC (page address translation
cache) is a 56-entry, fully associative cache containing
recently used translations for 4-kilobyte memory pages and is
maintained by MC88200 hardware. The BATC (block address
translation cache) is a 10-entry cache, loaded by software,
containing translations for 512-kilobyte memory blocks. The
BATC translations are used for operating system software or
for other memory-resident instructions and data. In addition,
the MMU provides access control for the two logical address
spaces. The CMMU data cache is a 16-kilobyte, four-way,
set-associative cache for instruction or data storage. The
cache incorporates memory-update policies and
cache-coherency mechanisms that support multiprocessor
applications. The MC88200 CMMU also includes an
MC88100-compatible P bus (processor bus) interface and an
M bus (memory bus) interface. A processor may use two or
more CMMUs for increased data cache and ATC sizes.

MC88204RC
64K-Byte Cache/Memory

Management Unit (CMMU)

The MC88204 CMMU is a high-performance, HCMOS
VLSI device providing zero-wait-state memory management
and data caching. The memory management unit (MMU)
efficiently supports a demand-paged virtual memory
environment with two logical address ranges (user/
supervisor) of 4 Gbytes each. Translated addresses are
provided by one of two address translation caches (ATCs),
providing address translation in one clock cycle for most
memory accesses. The page address translation cache
(PATC) is a 56-entry, fully associative cache containing
recently used translations for 4K-byte memory pages and is

maintained by MC88204 hardware. The block address
translation cache (BATC) is a 10-entry cache, loaded by
software, containing translations for 512K-byte memory
blocks. The BATC translations are used for operating system
software or for other memory-resident instructions and data.
In addition, the MMU provides access control for the two
logical address spaces. The CMMU data cache is a 64K-byte,
four-way set-associative cache for instruction or data storage.
The cache incorporates memory-update policies and
cache-coherency mechanisms that support multiprocessor
applications. The MC88204 CMMU also includes an
MC88100-compatible processor bus (P bus) interface and
memory bus (M bus) interface.

The MC88204 CMMU is completely software and pin-level
compatible with the MC88200 16K-byte . CMMU. The
functionality of the MC88204 is identical to that of the
MC88200. With board layout constraints in mind, a central
processing unit (CPU) may use up to two MC88204 CMMUs
on the data P bus and up to two MC88204 CMMUs on the
instruction P bus to increase data cache and ATC sizes.

MC88410

Secondary Cache Controller

The MC88410 is a highly integrated secondary cache
controller for the MC88110 microprocessor that reduces
memory latency and extends multiprocessing capability for
those seeking the highest level of system performance. Used
with the MCM62110 Fast Static RAM, it provides a functionally
complete secondary cache solution for both uniprocessor and
multiprocessor environments. The MC88410 provides tag,
control and buffering for 1/4, 1/2, and 1 Mbyte secondary
cache configurations, all in a single chip cache controller. The
MC88410 eliminates external logic between the processor
and the secondary cache, provides bus arbitration for the
MC88110, and requires no external programming.

The MC88410 and MCM62110 are optimized to provide
low latency memory access to the MC88110 processor. Initial
accesses incur only one wait state. Subsequent transactions
in a burst incur zero wait states. Data streaming to the
processor reduces the penalty on secondary cache misses.

The MC88410 expands the MC88110’s system flexibility
by providing a choice of secondary cache line size, burst byte
ordering, and system clock frequency. The MC88410 extends
the MC88110 multiprocessing capability by significantly
reducing system bandwidth consumption. This increased
available bandwidth, along with the MC88410’s hardware
enforced cache coherency protocol, enable the
implementation of dual bus systems and scalable shared-bus
multiprocessing systems.
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The PowerPC™ RISC Family

Microprocessor

In Brief ...

The PowerPC architecture is derived from the IBM
Performance Optimized with Enhanced RISC (POWER)
architecture. The PowerPC architecture shares all of the
benefits of the POWER architecture but is optimized for
single-chip implementations. The architecture design
emphasizes parallel instruction execution and high
throughput and allows for exceptional floating-point
performance. The PowerPC architecture is powerful
today and is scalable from palmtops to mainframes.

The MPC601 is a 32-bit implementation of the 64-bit
PowerPC architecture.
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The PowerPC RISC Family Microprocessor

MPC601 RISC Microprocessor

The MPC601 is the first implementation of the PowerPC
family of Reduced Instruction Set Computer (RISC)
microprocessors. The MPC601 implements the 32-bit portion
of the PowerPC architecture, which provides 32-bit effective
addresses, integer data types of 8, 16, and 32 bits, and
floating-point data types of 32 and 64 bits. For 64-bit PowerPC
implementations, the PowerPC architecture provides 64-bit
integer data types, 64-bit addressing, and other features
required to complete the 64-bit architecture.

The MPC601 is a superscalar processor capable of issuing
and retiring three instructions per clock, one to each of three
execution units. Instructions can complete out of order for
increased performance; however, the MPC601 makes
execution appear sequential.

The MPC601 integrates three execution units — an integer
unit (IU), a branch processing unit (BPU), and a floating-point
unit (FPU). The ability to execute three instructions in parallel
and the use of simple instructions with rapid execution times
yield high efficiency and throughput for MPC601-based
systems. Most integer instructions execute in one clock cycle.
The FPU is pipelined so a single-precision multiply-add
instruction can be issued every clock cycle.

The MPC601 includes an on-chip, 32-Kbyte, eight-way
set-associative, physically addressed, unified instruction and
data cache and an on-chip memory management unit (MMU).
The MMU contains a 256-entry, two-way set-associative,
unified translation look-aside buffer (UTLB) and provides
support for demand paged virtual memory address translation
and variable-sized block translation. Both the UTLB and the
cache use least recently used (LRU) replacement algorithms.

The MPC601 has a 64-bit data bus and a 32-bit address
bus. The MPC601 interface protocol allows multiple masters
to compete for system resources through a central external
arbiter. Additionally, on-chip snooping logic maintains cache
coherency in multiprocessor applications. The MPC601
supports single-beat and burst data transfers for memory
accesses; it also supports both memory-mapped I/O and I/O
controller interface addressing.

The MPC601 uses an advanced, 3.6-V CMOS process
technology and maintains full interface compatibility with TTL
devices.

MPC601 Features

Major features of the MPC601 are as follows:
¢ High-performance, superscalar microprocessor
— As many as three instructions in execution per clock
(one to each of the three execution units)
— Single clock cycle execution for most instructions
— Pipelined FPU for all single-precision and most
double-precision operations
o Three independent execution units and two register files
— BPU featuring static branch prediction
— A 32-bit U

— Fully IEEE 754-compliant FPU for both single- and
double-precision operations
— Thirty-two GPRs for integer operands
— Thirty-two FPRs for single- or double-precision
operands
¢ High instruction and data throughput
— Zero-cycle branch capability
— Programmable static branch prediction on unresolved
conditional branches
— Instruction unit capable of prefetching eight
instructions per clock from the cache
— An eight instruction prefetch queue that provides
look-ahead capability
— Interlocked pipelines with feed-forwarding that control
data dependencies in hardware
— Unified 32-Kbyte cache — eight-way set-associative,
physically addressed; LRU replacement algorithm
— Cache write-back or write-through operation
programmable on a per page or per block basis
— Memory unit with a two-element read queue and a
three-element write queue
— Run-time reordering of loads and stores
— BPU that performs condition register (CR) look-ahead
operations
— Address translation facilities for 4-Kbyte page size,
variable block size, and 256-Mbyte segment size
— A 256-entry, two-way set-associative UTLB
— Four-entry BTLB providing 128-Kbyte to 8-Mbyte blocks
— Four-entry, first-level ITLB
— Hardware table search (caused by UTLB misses)
through hashed page tables
— 52-bit virtual address; 32-bit physical address
« Facilities for enhanced system performance
— Bus speed defined as selectable division of operating
frequency
— A 64-bit split-transaction external data bus with burst
transfers
— Support for address pipelining and limited out-of-order
bus transactions
— Snooped copyback queues for cache block (sector)
copyback operations
— Bus extensions for I/O controller interface operations
— Multiprocessing support features that include the
following:
— Hardware enforced, four-state cache coherency
protocol (MESI)
— Separate port into cache tags for bus snooping
¢ In-system testability and debugging features through
boundary-scan capability

Block Diagram
Figure 1 provides a block diagram of the MPC601 that

illustrates how the execution units — IU, FPU, and BPU —
operate independently and in parallel.

The PowerPC RISC Family Microprocessor
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Figure 1. MPC601 Block Diagram
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Single-Chip

Microcontrollers (MCU)

In Brief . ..

Motorola offers the most comprehensive selection of
high-performance single-chip control systems available
from a single source. Microcontroller device families
range from industry-standard 8-bit controllers to
state-of-the-art 16- and 32-bit modular controllers. Within
the price and performance categories of each family,
there are a variety of on-chip capabilities to match
specific applications.

Motorola device families are structured so that upward
migration need not involve complete code development.
The M68HC 11 Family is upward code compatible with
M6800 and M6801 software, while the M68HC 16 family
is source-code compatible with the M6BHC 11 family.
Motorola’s newest 8-bit MCU product line, the M68HC08
family, is fully upward object code compatible with the
M68HCO05 and M6805 families. In addition, M68300 and
M68HC 16 devices share standard internal modules and
bus configurations.
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Single-Chip Microcontrollers (MCU)

M68HCO05 CSIC Family

There are now more than 130 different standard products
in the M68HCO05 family. This family of products offers more
on-chip memory and peripheral options than any other
microcontroller line.

The M68HCO05 Family is the basis for the Motorola
Customer Specified Integrated Circuit (CSIC) design
program. The CSIC program is targeted for high-volume
projects that require the cost-efficiency of standard devices,
but have requirements that cannot be met by “off the shelf”
components.

To develop a CSIC, the user selects the 68HCO05
microcontroller that best meets design specifications, then
specifies additional features, such as on-chip memory
(including RAM, ROM, EPROM, and EEPROM),
communications interfaces (such as SCI, SPI, SIOP and 12C),
timers, A/D converters, pulse-width modulators, or display
drivers. Motorola design engineers evaluate customer
requests to create a device that best meets the needs of the
market. The resulting CSIC often becomes a standard product
in the M68HCO05 Family.

Motorola has an extensive line of one-time programmable
(OTP) microcontrollers that can be used to prototype new
products. Code changes can be made quickly in OTP devices,
and OTP microcontrollers cost much less than windowed
EPROM devices. OTP devices can also be used for
low-to-medium quantity production runs, or for products that
require different code for model variation.

M68HCO05 General Purpose
Microcontrollers

M68HCO5 C-Series devices offer a wide variety of memory
options capable of handling complex programs. An on-chip
SCl provides asynchronous communications  with
software-selectable baud rates from 75 Hz to 131 kHz. The
SPI, a high-speed, synchronous 4-wire serial system, is ideal
for driving off-chip displays and peripherals. C-Series devices
include a powerful 16-bit free running programmable counter
in conjunction with input capture and output compare
functions for simultaneous input waveform measurement and
output waveform generation. A watchdog timer is available to
guard against software runaway in noisy environments.

The M68HCO5 E Series includes the 68HCO5EDQ, the first
expandable M68HCO05 without on-chip ROM. Designed as an
expanded part, the 68HCO5EO can address up to 64K bytes
of external memory and is available off the shelf without mask
production.

The G Series was created to support the demands of
portable computer applications. With features like dual SCI,
keyboard control, PLL, and power management, the G-Series
provides an extremely versatile control solution for the next
generation of laptop computers.

The H Series is a LDMOS (Lateral Diffusion Metal-Oxide
Silicon) device. LDMOS is capable of driving high current and
high voltage without external components, making it ideal for
portable applications using brushless motors.

To address the special requirements of CD-lI (Compact
Disk-Interactive) applications, the | Series features an on-chip

68000 interface module and dual SCI for multiple peripheral
control.

The J Series has developed an affordable 20-lead tier of
the 8-bit M6BHCO05 Family. The powerful 68HC05 CPU is
combined with a flexible, 15-stage multifunction timer and
real-time interrupt capability.

The K Series is our lowest-cost, lowest-pin count
microcontroller series to date. The K Series includes the first
68HCO05 microcontrollers to be offered in compact 16-lead DIP
and SOIC packages, and it provides the optimum solution for
cost-sensitive applications requiring 8-bit performance at 4-bit
prices.

Born out of the CSIC design concept, the P Series offers
a 28-lead family of microcontrollers with a variety of ROM
sizes and special features such as a Serial Input/Output Port
(SIOP) to control display drivers and communicate with other
peripherals. Other options include A/D input and on-chip
EEPROM for non-volatile data storage.

M68HCO05 Telephone
Microcontrollers

The F Series is designed for a broad range of
telecommunications applications, particularly cordiess and
cellular phones. Options include an on-chip Dual-Tone
Multi-Frequency (DTMF) generator and receiver, LED drive,
tone generator, and keyboard interrupts.

M68HCO05 Analog I/0 +
EEPROM Microcontrollers

The 68HCO5 B-Series features on-chip EEPROM, an
8-channel 8-bit A/D converter, and pulse-width modulation
(PWM) outputs making it ideal for a wide range of automotive,
industrial, and consumer applications. Non-volatile EEPROM
can retain user-programmed settings or factory codes. The
A/D system can convert information provided from optical,
temperature, and pressure sensors into digital signals for
processing. Software stored in EEPROM can also be used to
monitor and calibrate sensors, greatly reducing overall
system cost. PWM outputs can then be used for precise motor
control, minimizing additional circuitry, or to generate analog
signals.

M6BHCO5 Display
Microcontrollers

The L-Series is a versatile selection of very powerful
microcontrollers capable of driving the large liquid crystal
display (LCD) modules utilized in today’s advanced handheld
equipment. The series is designed specifically for low-power
applications where minimum chip count is essential. On-chip
options include a tone generator for alert functions found in
pagers, telephones, and dashboard displays; full expanded
bus with a Memory Management Unit (MMU) for efficient
external data handling; real-time clock; and key-pressed
wake-up from sleep mode. The L-Series is ideal for
multi-language translator and pocket directory applications.

Single-Chip Microcontrollers (MCU) 2.5-2
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M68HCO5 Display Microcontrollers (continued)

The T Series offers a features suited for many video and
television applications. The On-Screen Display (OSD) system
provides a multi-color display capability for menu-driven
features. The A/D converter can be used to control fine tuning,
while PWM converter systems can control volume,
brightness, and other analog functions. Future versions will
include closed-caption capability.

The D Series offers additional D/A output capability
combined with a high-current LED drive for a variety of
applications with display requirements.

The M Series is designed specifically for appliance and
audio/visual applications utilizing vacuum fluorescent display
(VFD). The on-chip VFD driver provides 40-volts on 24
bidirectional /O lines. An additional 8-bit free-running
modulus timer makes the M series suited to applications with

complex timing requirements. Other features include a
6-channel 8-bit A/D system, SCI, and a large ROM option.

M68HCO05 Smart Card
Microcontrollers

Motorola is the leading designer and manufacturer of
secure microcontrollers for smart card and conditional access
systems. With over 10 years experience in smart card
applications, Motorola has extensive knowledge of the
technical requirements and can offer full hardware and
software support. The SC Series is designed specifically for
use in smart card applications, and has some of the smallest
available microcontroller die sizes.
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Table 1. 68HCO05 General-Purpose Microcontrollers

16-Bit—-2IC, 8Ch, | 2Ch, : g .
68HC05B4 4K 176 20C, WDOG 32 SCi 8-Bit | 8-Bit 56-B, 52-FN
16-Bit-21C 8Ch, | 2Ch .
H ) ) h - o . "
68HC05B6 6K 176 256 2 0C, WDOG 32 SCI 8-Bit | 8-Bit 56-B, 52-FN | On-Chip Charge Pump
16-Bit—21C 8ch, | 2¢ch .
H ’ 3 s . _ . -
68HC05B8 8K 176 256 20C, WDOG 32 SCI s-git | 8Bt 56-B, 52-FN | On-Chip Charge Pump
16-Bit—2 IC, 8Ch, | 2Ch, . 52-FN, AR
68HCO05B16 15K 352 256 20C, WDOG 32 SClI 8-Bit | 8-Bit 64-FU On-Chip Charge Pump
16-Bit—11C, SPI 40-P, 44-FN, | Low-Voltage and
68HC05C4 4K 7 - ’ - - - ’ :
176 10C 31 SCI 44-FB High-Speed Ver. Available
16-Bit— 1 IC, R B " i LVI Option, 10 mA, Sink
68HC05C5 5K 176 128 10C, WDOG 32 | SIoP 8 Ch LED | 40-P, 44-FN Port
16-Bit—11C SPI 40-P, 44-FN, | Low-Voltage and
Hi - ) , - - - y )
68HC05CB 8K 176 10C 3 SCI 44-FB High-Speed Ver. Available
16-Bit—11C, SPI, } N ) 40-P, 44-FN,
68HC05C9 16K 352 10C, WDOG 31 scl 44-FB Expanded Port D
: 16-Bit—11C, SPI, ) ; ) D44 Power Saving Stop
68HC05C12 12K 176 10C, WDOG 31 scl 40-P, 44-FB and Wait Modes
68HCO5D9 | 16k | 352 - ‘6'31" 501 I |3 | sc | - %-?3?{ 8ChLED | 40-P,44-FN |24 mA Sink Port
16-Bit— 1 IC, ) 5Ch, . X .
68HCO5D24 | 24K | 352 10C, WDOG 31 SCI 6-Bit 8 Ch LED | 40-P, 44-FN | 24 mA Sink Port
16-Bit—1IC, ) 5Ch, . } )
68HC05D32 | 32K | 352 10C, WDOG 31 SCI 6-Bit 8 Ch LED | 40-P, 44-FN | 24 mA Sink Port
: ) 2 Periodic SPlor ; ; } . 0 - 4.0 MHz Bus Speed,
68HCOSEO 480 Timers, WDOG 36 12c 68-FN 64K External Address Bus
15-Stage — RTI, PLL, Clock Synthesizer,
HCO5E1 - - - - - | "
68HCO5 4K 368 RTC, WDOG 20 28-P, 28-DW 0 — 4.0 MHz Bus Speed
68HCO5F2 2K 256 - 16-Bit—11C,10C | 30 SPI - - 4 Ch LED | 42-B, 44-FB | DTMF
68HCO5F6 4K 320 - 16-Bit—11C,10C | 30 SPI - - 8 ChLED | 42-B, 44-FB | DTMF, Tone Generator
68HCO5F8 8K 320 - 16-Bit—11C,10C | 50 SPI - - 8 ChLED 64-FU DTMF
; 16-Bit—11C, SP1+8 | 4 Ch, i} i} . } PLL, Two Power Saving
68HCOSGT | 8K | 176 10C,wpoG, RTC | *° | Fixed | 8-Bit 568, 64-FU | Standby Modes
R 16-Bit—11C, 1 OC, Dual | 8Ch, | 4Ch, R -~ Keyboard Wake Up,
68HC05G3 24K 768 8-Bit-11C, 1 0C 68 SCI 8-Bit | 8-Bit 80-FU Watchdog Timer
R 15-Stage - RTC, Dual | 8Ch, | 4Ch, R " Power Management, PLL,
68HCO5G8 8K 172 RTI, WDOG 68 SCI 8-Bit | 8-Bit 160-FT Keyboard Control
) . _ Dual | 8Ch, ) ; . Keyboard Control, Power
68HC05G9 12K | 304 15-Stage - RTC 68 scl 8-Bit 160-FT Management
68HC05G10 | 12K | 304 . 15-Stage-RTC |65 | - [8CM| . - 100-Fy | Keyboard Control, Power
8-Bit Management
; 15-Stage — RTI, } 2Ch, ; 40-P, 42-B, | LDMOS Power,
68HCOSH2 2K 128 WDOG 16 | siop 8-Bit 44-FB 4 Comparators
16-Bit—21IC, Dual ) R } )
68HCO0518 8K 224 - 10C, WDOG 42 scl 64-FU 68000 Interface Module
68HC05.1 1K | o4 . 15-Stage ~ 17| - - . - 20-P, 20-DW | Low Cost
RTI, WDOG ’
) 15-Stage — : ; ) ) oy 8 mA Sink Port, Lowest
68HCO5K0 0.5K 32 RTI, WDOG 10 16-P, 16-DW Pin Count
} 15-Stage — ) R ; : . . 8 mA Sink Port, 8 Bytes,
68HCO5K1 0.5K 32 1RTI, WDOG 10 16-P, 16-DW Personality EPROM
16-Bit—11C, 1 OC 6 Ch, R 16x4 g §
68HCO5L1 4K 128 8-Bit—11C, 10C 27 SCI 8-Bit SegLCD 56-B, 64-FU | Programmable Timer
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Table 1. 68HC05 General-Purpose Microcontrollers (continued)

2/16-Bit—11C,

68HCO5L4 | 8K | 224 ; 10C15-Stage— | 32 | sc | - . QE ggg 64-FU |2 Programmable Timers
RTI, WDOG
68HCOSL5 | 8K | 256 - 1:;:‘_‘ ) ||cc,' /! gg 28 | siop | - - | segLep | so-FU | External Address
68HCO5L6 | 6K | 176 - 16-Bit-11C,10C | 24 | sp | - - sf;)&:o 68-FN | Tone Generator
e8HCOsL? | 6K | 176 - 1?32;3#5' 27 | sa | - - §§§T&g 128-FT, DIE | LVI Option, Tone Generator
68HCO5L9 | 6K | 176 ; 1?'(‘)3&"#00' 27 | s | - - ;:;‘?_’ég 128-FT, DIE | LVI Option, Tone Generator
68HCO5L10 | 13K | 352 - 16-Bit-11C,10C | 28 gg: - - S:’:EgD 128-FT, DIE fﬂfﬂt‘cé‘i‘t’e?:ﬁ'gg::;s
68HCO5L11 | 3.5K | 448 - 16-Bit-11C,10C | 38 2’2; - - Seg‘?co 100-FU, DIE %":;’;;’:g:;’:;‘agﬁ
68HCOSM4 | 4K | 128 - 1 églgi-ts_itllfic, a2 | - [8CMh| | 24Lines | g5 py
1 0C. WDOG 8-Bit VFD
68HCOsM6 | 6K | 208 - 1 é)%ﬁns-—slalge' - |59 | - . . 38VLFiBeS %%‘_’;L,fj Keyboard Interrupt
RTI, WDOG
68HCO5P1 | 2K | 128 - 16Bit-11C,10C | 21 | - - - - 28-P, 28-DW
68HCOSPEO | - | 128 - :gg‘f\,‘vé Iocé 21 | - - - - 28-P, 28-W gsé‘giﬂpem"a"‘y
68HCOSP2 | 3K | 96 - ';%ngeoé 2 | - ‘gg’i‘t‘ . . 28"; ;_;DW' Slave-Only MBUS
68HCOSP3 | 3K | 128 128 1‘ ggi,tv_v:) Iocé 2| - . . . 28-P, 28-DW | Keyboard Interrupt
68HCO5P4 | 4k | 176 - :%g‘f;vg) (')Cé 21 | siop | - - - 28-P, 28-DW
68HCOSP6 | 4K | 128 - 1‘%2‘,‘\;”1) (')Cé 21 | siop ‘;_‘é’i‘{ - - 28-P, 28-DW
68HCOSP7 | 2K | 128 - 1‘%‘2"‘ o é)cé 21 | siop | - - ; 28-P, 28-DW
e8HCOsP8 | 2k | 112 32 F:%ngga 20 | - ‘;_%’i‘t' - - 28-P, 28-DW ;‘QPORPS‘:A" (t\r}m)
68HCO5P9 | 2k | 128 - 11%'(3:"‘\;/;) (')Cé 21 | siop ‘;_‘;‘t‘ - - 28-P, 28-DW | Low-Cost
BBHCOSSC11 6K 128 ) ) 5 ) ) ) ) DIE g:ri,P’aglhjl ’\Nsi?:lagecurity
68HCO5SC21 | 6K | 128 3K - 5 | - - - - DIE fv’l';:”sg:;gt;"cu
68HCO5SC24 | 3K | 128 1K . 5 | - ; ) . pig | Sman Card ttlncu,
68HC055C27 | 16K | 240 - - 5 - - - - DIE ?V’::’;ec:;:tycu
68HCO5T1 | 8K | 320 - :%g“ oae | 30 | siop [ L% 2Om OB:;':;” 40-P
68HCO5T2 | 15K | 320 - :%?;i,t;végé 30 | siop 16-03?{ %_%'i‘t' Og'if;":;” 40-P | On-Chip Oscillator
68HCOsT3 | 24k | 512 - 1‘%2"‘;\/; S| a0 | sioe [ LS| 95 og'if;l':;" 40P
e8HCO5T4 | 5K | 9 . 1?"32"#5’ 1 IR A A OB‘ESI':;" 428 | Pulse Accumulator, DAC
-
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Table 1. 68HC05 General-Purpose Microcontrollers (continued)

< - | AD |PWM | Drive _ Comments
68HCOST7 | 8K | 320 ; 1:5'082,_.;7'5' 28 | 12c L%’I‘t 9633?; ogis::;m 56-B
68HCO5T10 | 12K | 320 ; 1?‘3&‘%‘5 28 | 12¢ L_‘;‘t’ 5633'?{ og}fg{:;’“ 56-B
68HCOSX4 | 5K | 176 . . 012:?;; :ng’oe 16 [moan | - - - 28-DW

*1/0 Category includes Inputs, Outputs, and Bidirectional

Table 2. MC68HCO05 One-Time Programmable/Emulator Microcontroliers

1 AD | PWM Cvéﬁimems;ﬂ
woe | |m | w | mEe e e QD] | T [
68HC705B5 6K 176 . J%ﬁi‘@é& 32 | sal ?3-03?{ 28_‘;‘{ - Ssgfﬁ 2 Channel PWM
68HC705C5 5K 176 128 :%gi}\,‘vé (')Cé 32 | siop | - . - 40;"2_:%‘5' I‘_SI"(‘)’:) ﬁs;:k Port,
wower | w w0 | | o || B ]| | | e
68HC705C9 | 16K | as2 ; :%gi" v_v1oé>cé a1 2';"' ; . ; 40:}_‘;(;1‘3' Expanded Port D
68HC705D9 | 16K | 352 - 1‘ ggi‘\;"‘) g;é 3t | sa | - 3.32 ‘Eé’g 40;3_‘;‘;'3‘ 24 mA Sink Port
ssncroset | 4 | ses |- | TRRSRCEI oo |- ] h | R eszer
68HC705F6 4K 320 - ‘6“31“6 c; C tao | s | - . igg 42B | DT MF, Tone Generator
soorosat | r2k fze |- | GRG0 | s S | san | Srrl | Saving Standoy Modss
68HC705G10 | 12K | 304 - 15-Stage~-RTC | 65 | - %-(I;B?t, - - 100-FU gg{vt;‘:";\;‘;g:;;g'en .
68HC705G9 | 12K | 304 - 15-Stage—RTC | 68 '?S‘g' %-%?{ . - 160-FT gﬁﬁﬁigg’;ﬂen '
wowme | o | | e |v o] - [ | ah [t
68HC705J2 2K 12 . F:%nggé 1@ | - - - - 20?:5’_33\‘,3' Low Cost
o | o | = | | e (||| | e |
68HC705L1 6k | 128 - - - - - . - 56-B
68HC705L5 8k | 256 - 16'81“0‘ c1 G | a9 sslgf» - - S:‘;”C‘éD 80-FU | 8-Bit Event Counter
e8HC705P6 | 46K | 176 - :%gi‘;vé(')cé 21 | siop ‘;33?{ - - 28-P
68HC705P9 2K 128 . 1‘?)'3"&5(')%’ 21 | siop ‘;gi‘{ - - 282‘2_53\‘/3' Low-Cost
68HC705T10 | 12k | 320 . 1?‘82,‘R‘T'g’ 28 | I« 13-(1;3?{ %fa?{ Og}fgl’:?" 56-B
68HC705T3 | 24k | 512 . 1160-gi,t\-l—V|13(|)Cé 30 | siop 16%?1 %%?{ Og'ifslrz:" 40-P
68HC705T4 6K 9 - :%cB:i,tv_v;cI)Cé 6 | - 14?3?: 56%?{ Og;fslr:;’" 428
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Table 2. MC68HCO05 One-Time Programmable/Emulator Microcontrollers (continued)

16-Bit— 1 IC, ) ) A .
68HC705X4 5K 176 10C, WDOG, RTI 16 | MCAN 28-DW
16-Bit—2 IC, 8Ch, | 2Ch, R g
68HC805B6 176 6K + 256 20C, WDOG 32 SCI 88t | 8Bt 52-FN 432 Bytes ROM
16-Bit—1IC, SPI, 40-P, Low-Voltage and High
H - . - -
68HCB05C4 176 4K 10C 28 SCi 44-FN Speed Vers. Available

Dual-Tone Multi-Frequency
Input Capture
Inter-Integrated Circuit
Low-Voltage Interrupt

Low Voltage Program Inhibit
Memory Management Unit
Output Compare

On-Screen Display
Phase-Lock Loop

Pulse Width Modulation
Real-Time Clock

Real-Time Interrupt

Serial Communications Interface
Simple Serial I/O Port

Serial Peripheral Interface
Vacuum Fluorescent Display
Watch Dog Timer

Shrink Dual-in-Line Plastic

Smail Outline (Wide-Body SOIC)
7x7 mm Quad Flat Pack (QFP)
10x10 mm Quad Flat Pack (QFP)
Plastic Quad (PLCC)

Cerquad

28x28 mm Quad Flat Pack (QFP)
14x14 mm Quad Flat Pack (QFP)
Ceramic Sidebraze

Dual-in-Line Plastic

Cerdip (windowed or non-windowed)

Single-Chip Microcontrollers (MCU)
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Single-Chip Microcontrollers (MCU)

M68HCO08 Family )

The M68HCO08 Family offers a unique combination of SERIAL
high-speed, Ilo_w-pow.er, en.han.ced processing perf.ormance ROM/EPROM PERIPHERAL
for cost-sensitive 8-bit applications. Full upward object code INTERFACE
compatibility with the world’s leading 8-bit microcontroller
allows current M68HCO5 users to leverage their resource and
time investment. M6BHCO08 modular design utilizes a growing

library of on-chip peripherals. Future family members will <;1 ::>

integrate special technologies like fuzzy logic and DSP for
embedded control applications.

Feat SERIAL
eatures _ RAM COMMUNICATIONS
¢ Architecturally enhanced 8-bit CPU INTERFACE

¢ 8 MHz bus speed yields 125ns minimum instruction cycle

¢ 16-bit stack with stack pointer operations and
addressing modes

e 16-bit index register

e 78 new instructions including advanced looping control <: :>
¢ Eight new addressing modes
¢ Fully upward object code compatible with the M68BHCO05 TIMING
and M6805 families INTERFACE
¢ Direct Memory Access module CPUO8 MODULE

e Memory-to-memory transfer
o Peripheral-to-memory and memory-to-peripheral transfer
¢ Timing Interface Module

o Four independently programmable channels
o Input capture, output compare, buffered and unbuffered <:
PWM configurations ﬁ
« Interface modules DIRECT
« Serial Communications Interface (UART) v “ﬁggggg
o Serial Peripheral Interface MODULE
¢ System Control Modules CLOCK SYSTEM
¢ Low voltage inhibit, PLL, COP, and System GENERATOR CONTROL
. MODULE MODULE
Integration Module
OTP versions of M68HCO08 devices will be available Q4/93.
ROM versions available in the second half of 1994. Figure 5. Block Diagram of Typical M68HC08 MCU
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M68HC11 Family

The M68HC11 Family incorporates a flexible central
processing unitand a large number of control-oriented on-chip
peripherals. M68HC11 MCU are upward code compatible with
6800, 6801, and 68HCO05 software.

Central Processing Unit

The 68HC11 CPU is optimized for low power consumption
and high-performance operation at bus frequencies up to 4
MHz. Key features include:

e Two 8-bit or one 16-bit accumulator

e Two 16-bit index registers

Powerful bit-manipulation instructions

¢ Six powerful addressing modes

o |Immediate, Extended, Direct, Indexed, Inherent, and

Relative
Power saving STOP and WAIT modes
Memory mapped 1/O and special functions
16x16 Integer and Fractional Divides
8x8 Multiply

Timer

M68HC11 timer architecture is based on a 16-bit free
running counter driven through a software-programmable
prescaler. Features include multiple Input Captures, Output
Compares, Real-Time Interrupt, Pulse Accumulator, and
Watchdog functions.

On-Chip Memory

Since its introduction, the M68HC11 Family has provided
versatile combinations of popular memory technologies,
including the first EEPROM on a CMOS microcontroller. The
family has a memory option to fit virtually any application.

e ROM sizes range from 0 to 32K bytes. ROM is typically
factory programmed to contain custom software.
ROMless versions of most M68HC11 Family members
are also available.

e RAM sizes range from 192 bytes to 1.25K bytes.
M68HC11 RAM utilizes a fully static design, and all
devices feature a standby power supply pin for battery
back-up of RAM contents.

o EPROM sizes range from 4K to 32K bytes. EPROM is
especially suited to prototype development and small
production runs. EPROM versions are available in both
windowed and OTP packaging.

o EEPROM sizes range from 0 to 2K bytes. EEPROM is
ideal for storage of calibration, diagnostic, data logging,
and security information. Each M68HC11 device with
EEPROM includes an on-chip charge pump to facilitate
single-supply programming and erasing.

Digital-to Analog Conversion

The M68HC11 Family provides powerful, on-chip,
multi-channel A/D converter systems. Multi-conversion and
multi-channel options allow single or continuous conversion
on single or multiple channels. M68HC11 A/D systems have

eight input channels, and most offer 8-bit resolution, aithough
some provide 10-bit resolution. A 2 channel, 8-bit D/A is also
available.

Pulse-width Modulation

Some M68HC11 Family members have up to six channels
of 8-bit PWM. At a 4 MHz bus frequency, signals can be
produced from 40 KHz to less than 10 Hz. PWM signals with
a period greater than one minute are possible in the 16-bit
mode.

Serial Communication

All members of the M68HC11 Family include a Serial
Peripheral Interface (SPI) and a Serial Communications
Interface (SCI). These on-chip peripherals are designed to
minimize CPU intervention during data transfer.

e The SCl is a full duplex UART-type asynchronous system
that uses standard Non-Return-to-Zero (NRZ) data
format. An on-chip Baud rate generator derives standard
rates from the microcontroller oscillator. Both transmitter
and receiver are double buffered.

e The SPI is a four-wire synchronous communications
interface used for high-speed communication with
specialized peripheral devices and other microcontrollers.
Data is transmitted and received simultaneously; the
Baud rate is software programmable.

Digital I/O and Special Functions

M68HC11 Family I/O is extremely flexible, allowing pins to
be configured to match application requirements. Most /O
lines are controlled by bits in a Data Direction Register (DDR)
which can configure pins for either input or output. Most lines
have a dedicated port data latch.

Some M68HC11 Family members include a 4-channel
Direct Memory Access (DMA) and a Memory Management
Unit (MMU). The DMA provides fast data transfer between
memories and registers, and includes externally mapped
memory in the expanded mode. The MMU allows up to 1
megabyte of address space in a physical 64 kbyte allocation.
Integrated chip selects help to reduce glue logic.

Several members of the M6BHC11 Family also include
programmable chip select circuits. These circuits can be used
to enable external peripherals whenever an access to a
predefined block of memory addresses is made. These
circuits help to reduce external logic requirements.

Math Coprocessor

New M68HC11 Family members offer a 16-bit on-chip
math coprocessor that accelerates multiply and divide
operations by as much as 10 times. The coprocessor
functions independently of the CPU and requires no special
instructions. The coprocessor is well-suited to low-bandwidth
DSP functions such as closed loop control, servo positioning,
and signal conditioning.

Single-Chip Microcontrollers (MCU) 2.5-12
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PULSE ACCUMULATOR | |— P o e pA7
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IC1 PA2
PERIODIC INTERRUPT 12 PA1
RAM-256 BYTES COP WATCHDOG I3 | = PAO
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SPI SCK = % PD4
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MISO = W|E fe— PD2
a a.
— <
PE7 sl ™D < PD1
PE6 —> RxD PDO
PES —>{ ,,, >
PE4 =
PE3 g - AD
PE2 ™| GCONVERTER :
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—————————————
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SESET - | ADDRESS/DATA BUS |
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IRQ — | ¢ ¥ ) yYVvVy / |
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Figure 6. MC68HC11A8 Block Diagram
L L ]
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MODA  MODB
(OR) (VsTBY)  XTAL EXTAL E RQ  XIRQ  RESET
0sC
MODE CONTROL Al
i
=
= TIMER x EEPROM 512 BYTES
S| svsmem | & M6BHC11 CPU
Q
Q
=} RAM 512 BYTES
x =
5 = T
g BUS EXPANSION ADDRESS/DATA SERIAL SERIAL
3 ADDRESS I %w COMMUNICATION VoD
3 2| | PERIPHERAL INTERFACE I Vs
< _ ) ) INTERFACE
] 8 SPI SCl =
= S STROBE AND HANDSHAKE v
o ® o< « B ¢ RH
z8888c88 PARALLEL 10 FAREEEAIEE ~— VAL
A/D CONVERTER
Yy
CONTROL CONTROL
PORTA PORT B PORTC PORTD PORT E
N~ © < -Q N OWwsr N0 MNMNOUTMHMANTTO NOTON — O N O st m -
232357 DEECEESE OCLC00L08  'E28080 58 LEELDEe®
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Figure 7. MC68HC11E9 Block Diagram
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RWIPG7 <—> Q . DIA PULSE ACCUMULATOR PAI <> PA7
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Figure 8. MC68HC711N4 Block Diagram
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Table 3. M68HC11 Family Microcontrollers

16-Bit- 31C, 52-FN
SPI 8Ch 64K External Address Bus,
68HC11A0 - 256 - 50C, RTI, WDOG | 22 ! N - 64-FU > .
Pulse Accumulator SCI 8-Bit 48P 68HC24 PRU, 3.0 V Version Available
16-Bit- 31C 52-FN
y SPI 8Ch 64K External Address Bus,
68HC11A1 - 256 512 50C, RTI, WDOG | 22 ' . - 64-FU > .
Pulse Accumulator SCI 8-Bit 48-P 68HC24 PRU, 3.0 V Version Available
16-Bit- 3IC, SPI 8Ch 52-FN 3 MHz Version Available, 64K External
68HC11A7 8K 256 - 5 OC, RTI, WDOG, 38 S Cl’ 8 B'tv - 64-FU Address Bus, 68HC24 PRU,
Pulse Accumulator el 48-P 3.0 V Version Available
16-Bit- 31C, SPI 8Ch 52-FN 3 MHz Version Available, Low Voitage
68HC11A8 8K 256 512 5 OC, RTI, WDOG, 38 SCI’ 8 B't’ - 4é P Version (3.0-5.5V) at 2 MHz, 64K
Pulse Accumulator Bl : External Address Bus, 68HC24 PRU
16-Bit - 3/4 IC,
68HC11C0 - 256 512 | 450c, RTI, WDOG, | 36 SS';"' ’;%’.‘t' %CB’,‘{ 3£3 253"‘. Eg“jmfd Memory,
Pulse Accumulator ol il Ip Selects
16-Bit - 3/4 IC, 44-FB
68HC11D0 . 192 . 450, AT, WDOG, [ 14 [ 3P+ | - S| aarn [ SRK oAl Al e B, il
Pulse Accumulator 40-P P ersion Available
16-Bit- 3/4 IC, SPI 44-FB 3 MHz Version Available, Low Voltage
68HC11D3 4K 192 - 4/5 OC, RTI, WDOG, | 32 s C!’ - - 44-FN Version (3.0-5.5V) at 2 MHz, 64K
Pulse Accumulator 40-P External Address Bus, 68HC27 PRU
16-Bit - 3/4 IC, SPI 44-FB
68HC11EDO - 512 - 4/5 OC, RTI, WDOG, | 30 S Cl‘ - - 44-FN Pin Compatible with 68HC11D3
Pulse Accumulator 40-P
16-Bit- 3/4 IC
; 22 | SPI 64K External Address Bus
68HC11EOQ - 512 - 4/5 OC, RTI, WDOG, . 8 Ch, - 52-FN ) "
Pulse Accumulator SCI | 8-Bit 68HC24 PRU, 3.0 V Version Available
16-Bit - 3/4 IC, SPI 8Ch 52-FN 64K External Address Bus,
68HC11E1 - 512 512 4/5 OC, RTI, WDOG, | 22 SCI’ 8 B'{ - 64-FU EEPROM Block Protect, 68HC24 PRU,
Pulse Accumulator el el 3.0 V Version Available
16-Bit- 3/4 IC, a8 SPl 3 MHz Version Available,
68HC11E8 12K 512 - 4/5 OC, RTI, WDOG, scl s B'yt 8 Ch, - 52-FN 64K External Address Bus,
Pulse Accumulator d 3.0 V Version Available
16-Bit - 3/4 IC EEPROM Block Protect, 3 MHz
gl - SPI, 8 Ch, 52-FN Version Available, Low Voltage Version
68HC11E9 12K 512 512 4",5 IOCAHT h W??G' 38 | sol | st | - | earu |(3.0-55V)at2MHz 64K Extemal
ulse Accumulator Address Bus
16-Bit- 3/4 IC, .
68HC11E20 | 20k | 768 512 | 4/50C, RTI, WDOG, | 38 2’;‘; %%*.‘t' - gi:":s 3 MHz Mux Bus
Pulse Accumulator !
16-Bit- 3/4 IC, sPI 8Ch EEPROM Block Protect,
68HC811E2 - 256 2048 4/5 OC, RTI, WDOG, | 38 SCI‘ 8-Bi t, - 52-FN 64K External Address Bus,
Pulse Accumulator d 68HC24 PRU
16-Bit- 3/4 IC Programmable Chip Selects,
e : SPl, | 8ch, 68-FN | EEPROM Block Protect, 64K External
BBHCTIF . W[ st | 4BOCHTLWDOG, | 84 | oo | gt | © | so-Fu | AddressBus, 68HC27 PRU,
ulse Accumulator 4 MHz Non-Mux Address/Data Bus
16-Bit- 3/4 IC,
68HC11GO : - 512 | 450C, AT, WDOG, | 38 | P | 8Ch | 4Ch | S4EH
Pulse Accumulator it et
16-Bit- 3/4 IC,
68HC11G5 16K | 512 - 4/50C, RT|, WDOG, | 66 Ss’c):'f focgft ‘;g’.‘{ ggﬁﬂ
Pulse Accumulator -5l !
16-Bit - 3/4 IC,
esHC11G7 | 24k | 512 - |4socRmwos, | es | S0 | 2T |40 | Se Tl
Pulse Accumulator !
. I R
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k Table 3. M68HC11 Family Microcontrollers (continued)

16-Bit - 3/4 IC,
68HC11J6 16K ; 512 | 4/50C, RTI, WDOG, | 29 2’;‘; %%h{ 48%'.‘" gg'iﬂ
Pulse Accumulator -Bi -Bf -

16-Bit - 3/4 IC, 4 MHz Non-Mux Address/Data Bus,
68HC11KO ; 768 ; 4/50C, RTI, WDOG, | 37 2’;‘; 88%'(‘{ ‘;%’.‘t‘ gg'iﬁ Chip Selects, Extended Memory Map,
Pulse Accumulator e i - 68HC27 PRU, 3.0 V Version Available
16-Bit - 3/4 IC, 4 MHz Non-Mux Address/Data Bus,
68HC11KAO . 768 . 4/50C, RTI, WDOG, | 26 z%‘l' %Csh{ ‘;g‘t’ gi‘,’zs Chip Selects, Extended Memory Map,
Pulse Accumulator Bl d ) 68HC27 PRU

4 MHz Non-MuxBus,Chip Selects,

. 16-Bit - 3/4 IC
| SPI, 8Ch, | 4Ch, 84-FN EEPROM Block Protect, Extended
BBHC1TKA 768 640 ‘gig&?:ﬂﬁg& 871 sci | it | &8t | 80-FU |Memory Map, 68HC27 PRU,
3.0 V Version Available
16-Bit - 3/4 IC, 4 MHz Non-Mux Address/Data Bus,
68HC11KAT ; 768 640 | 4550C, RTIWDOG, | 26 ?;gl' 3%’.‘{ ‘;g‘t‘ gi‘m Chip Selects, EEPROM Block Protect,
Pulse Accumulator ! ! ) Extended Memory Map, 68HC27 PRU
16-Bit - 3/4 IC, 4 MHz Non-Mux Address/Data Bus,
68HC11K3 24k | 768 ; 4/50C, RTI, WDOG, | 62 2‘;’; ?3?3"1{ ‘;?3'_‘{ gg'ig Chip Selects, Extended Memory Map,
Pulse Accumulator S B - 68HC27 PRU, 3.0V Version Available
16-Bit- 3/4I1C, 4 MHz Non-Mux Address/Data Bus,
68HC11KA3 | 24Kk | 768 . 4/50C, RTI, WDOG, | 51 Ss'::lf %%’,‘{ ‘gCB'?t' gg'ig Chip Selects, Extended Memory Map,
Pulse Accumulator e i i 68HC27 PRU
16-Bit - 3/4 IC 4 MHz Non-Mux Bus, Low Voltage
g i spi, | ach, | 4ch | 8aFN | Version (3.0-5.5V) at 8 MHz, Chip
68HC11K4 24K 768 640 4|/35 IOC,ARTI, n\:vrlxt)e, 6 | oo | aar | e8| soru | Selects, EEPROM Block Protect
uise Accumuiator Extended Memory Map, 68HC27 PRU
16-Bit - 3/4 IC, 4 MHz Non-Mux Address/Data Bus,

SPI, 8Ch, | 4Ch, 68-FN ]
68HC11KA4 24K 768 640 4/5 OC, RTI, WDOG, | 51 scl a-Bit | 8-Bit 64-FU Chip Selects, EEPROM Block Protect,

Pulse Accumulator Extended Memory Map
16-Bit- 3/4 IC
. SPI 8 Ch 68-FN 64K External Address Bus,
68HC11L0 - 512 - 4/5 OC,RTI, WDOG, | 30 ! . - .' .
Pulse Accumulator SCi 8-Bit 64-FU 68HC24 PRU, 3.0 V Version Available
16-Bit - 3/4 IC, 64K External Address Bus,
68HC11L - 512 512 | 4/5 0C,RTI, WDOG, | 46 i‘;‘l’ %CB*,‘{ - gi‘iﬁ EEPROM Block Protect,
Pulse Accumulator -Bl B 68HC24 PRU, 3.0 V Version Available
16-Bit- 3/4 IC
; SPI 8Ch 68-FN | 64K External Address Bus
68HC11L5 16K 512 - 4/5 OC, RTI, WDOG, | 46 ’ " - > .
Pulse Accumulator SCI 8-Bit 64-FU 68HC24 PRU, 3.0 V Version Available
16-Bit - 3/4 IC, SPI ach 68-FN 3 MHz Version Available, Low Voltage
68HC11L6 16K 512 512 4/5 OC, RTI, WDOG, | 46 SCI‘ 8 B't’ - 64.FU Version (3.0-5.5V) at 2 MHz, 64K
Pulse Accumulator it ) External Address Bus, 68HC24 PRU
16-Bit - 3/4 IC, 16-Bit Math Coprocessor,
68HCTIM2 [ 32K |1.25K - 4/50C, RTI, WDOG, | 62 | SPh | 8Ch, | 4Ch | 84FN 1,10 Non-Mux Bus,

2-SCl | 8-Bit | 8-Bit 80-FU

Pulse Accumulator 4 Ch DMA Controller

16-Bit - 3/4 IC, 16-Bit Math Coprocessor,

SPI, | 12Ch, | 6Ch, 84-FN g
68HC11N4 24K 768 640 4/5 OC, RTI, WDOG, | 62 scl a-Bit | 8-Bit | so-QFp 4 MHz Non-Mux Bus,

Pulse Accumulator 2 Ch 8-Bit D/A
16-Bit- 3/41C,
68HC11P2 a2k | 1K 640 | 4550C, AT, WDOG, | 62 | SPl | 8Ch [ 4Ch, | BAFN 1o 00 Option

Pulse Accumulator 3-SCl | 8-Bit | 8-Bit 80-FU

Table 4. M68HC11 One-Time Programmable/Emulator Microcontrollers

16-Bit - 3/4 IC, SPI 44-FB
68HC711D3 4K 192 - 4/5 OC, RTI, WDOG, | 32 S CI’ - - 44-FN 64K External Address Bus

Pulse Accumulator 40-P
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Table 4. M68HC11 One-Time Programmable/Emulator Microcontrollers (continued)

16-Bit - 3/4 IC,
68HC711E9 | 12k | 512 512 4/50C, RTI, WDOG, | 38 S';'I’ 8 %*." . 52-FN | EEPROM B'fczgmtec"
Pulse Accumulator S 8-Bit 64-FU 64K External Address Bus
16-Bit - 3/4 IC, 52.FN
68HC711E20 | 20Kk | 768 512 | 450c, AT, WDOG, | 38 g’;‘; %%’.‘t’ - 52-FS Ef: :3"" B':’:';:’“ecé'
Pulse Accumulator e 64-FU ernal Address Bus
16-Bit - 3/4 IC,
68HC711G5 | 16K | 512 . 4/50C, RTI, WDOG, | 66 2’2{ focg,' ‘;CB'.’; RN
Pulse Accumulator -Et B )
16-Bit - 3/4 IC,
68HC71106 | 16K | 512 . 4/50C, RTI, WDOG, | 54 22'; ; . gg";g 1 Chip Select
Pulse Accumulator -
16-Bit - 3/4 IC, SPI 8ch 4Ch 84-FN 4 MHz Non-Mux Bus,
68HCT11K4 | 24k | 768 640 #500,RT,wWDOG, |62 | S8 [ S5 | 40N | 84S | EEPROM Blook Protect, Chip Selects,
Pulse Accumulator e Bl 80-FU Extended Memory Map
16-Bit- 3/4 IC, 68-FN
68HC711L6 | 16K | 512 512 | 4/50C, RTI, WDOG, | 46 g’;‘l’ g%’.‘t' - 68-FS Eflf 201"’: B'I";';gm‘e‘g'
Pulse Accumulator ad 64-FU Xiema ress Bus
16-Bit- 3/4 IC, SPI 8Ch 84-FN 16-Bit Math Coprocessor,
68HC71IM2 | 32k | 1.25K . 4500, AT, WDOG, |62 | 30h | 8Ch | - 84-FS | 4 MHz Non-Mux Bus,
Pulse Accumulator ad 80-FU 4 Ch DMA Controller
16-Bit- 3/4 IC, 16-Bit Math Coprocessor,
68HC71IN4 | 24k | 768 640 | 4/50C, RTI, WDOG, | 62 2‘;‘; ‘g g’t" ?;%h{ g:";g 4 MHz Non-Mux Bus,
Pulse Accumulator bl e ) 2 Ch 8-Bit D/A
16-Bit - 3/4 IC, 84-FN
68HCT11IP2 | 32k | 1K 640 | 4/50C, RTI, WDOG, | 62 Z'::'I' %?3?{ ‘;%’."' 84-FS | PLL Clock
Pulse Accumulator : B 88-FU

ADC
A/D
CPU16
CPU32
D/A
DMA
IC

IiIC
MCCI
PLL
ocC
POQ
PWM
QsMm
RPSCIM
RTC
RTI
SCi
SCIM
SIM
SPI
TPU
UART
WDOG

Analog to Digital Converter Module
Analog to Digital Converter

16 bit Central Processing Unit

32 bit Central Processing Unit

Digital to Analog Converter

Direct Memory Access

Input Capture

Inter-Integrated Circuit

Multi-Channel Communication Interface
Phase Lock Loop

Output Capture

Pteferred Order Quantity Multiple

Pulse Width Modulation

Queued Serial Module (SC! + Queued SP)
Reduced Pin Count SCIM

Real-Time Clock

Real-Time Interrupt

Serial Communication Interface

Single Chip Integration Module

System Integration Module

Serial Peripheral Interface

Time Processing Unit

Universal Asynchronous Receiver/Transmitter
Watch Dog Timer

10x10 mm Quad Flat Pack (QFP)

Fine Pitch Plastic Quad Flat Pack (PQFP)
Plastic Quad Flat Pack in Molded Carrier Ring
Ceramic Quad Flat Pack (CQFP)

Molded Carrier Flat Pack (CQFP)

Plastic Leaded Chip Carrier (PLCC)
Windowed Cerquad (Ceramic LCC)
28x28 mm Quad Flat Pack (QFP)

14x14 mm Quad Flat Pack (QFP)

20x20 mm Quad Flat Pack (QFP)
Ceramic

Dual-in-Line Plastic

Thin Quad Flat Pack (TQFP) 10x10 mm
Thin Quad Flat Pack (TQFP) 14x14 mm
Thin Quad Flat Pack (TQFP) 20x20mm
Cerdip (windowed or non-windowed)
16x16 mm Quad Flat Pack (QFP)
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M6800 Series Microprocessors and Peripherals

These devices are a testament to the staying power of
Motorola microtechnology. The original
Introduced in 1975, and is still in demand today. Quality
M6801, M6804 and M6805 systems have been performing

Table 5. M6801 and M6803 (HMOS)

EEPROM

MC6800 was

reliably in automotive, industrial, and office equipment
applications for years. Each of these devices can be
combined with various peripherals to meet the requirements
of a microcontroller design.

6801 2048 | 192 0 16 bit: 11C, 1 OC SCI 0.5-2.0 40P
68701 0 128 2048 16 bit: 11C, 1 OC SCI No 29 ] 0.5-2.0 40P
6803 0 192 0 16 bit: 1 1C, 1 0C SCI No 13 | 0.5-2.0 40P
6801U4 4096 | 256 0 16 bit: 21C, 30C SCI No 29 | 051.25 40P
68701U4 0 128 4096 16 bit: 21C, 3 0C SCI No 29 105-1.25 40P
6803U4 0 256 0 16 bit: 21C, 30C SClI No 13 | 05125 40P

Table 6. 8-Bit MPU/Peripherals

Device Pins | Package | . ription | Speed
68B00 40 P 8 Bit MPU, Addresses ‘64K Memory, 1 or 2 MHz Versions 2 MHz
6802 40 P MC6800 + Int. Clock Oscillator; 128 Bytes RAM 1 MHz
68B09 40 P High Performance MPU, 10 Powerful Addressing Modes 2 MHz
68B0O9E 40 P MC6809 With External Clock Input for External Sync. 2 MHz
68B21 40 P Peripheral Interface Adapter 2 MHz
68B40 40 P Programmable Timer Module Contains 3 16-Bit Timers 2 MHz
6845 40 P CRT Citrl, Refresh Memory Addressing; 2nd Source HD6845R 1 MHz
68B50 40 P Asynchronous Communication Interface Adaptor 2 MHz
68HC24 40, 44 P, FN MC68HC11 Port Replacement (Expanded Mode) for A8, E9 2 MHz
68HC27 46, 68 FU, FN Port Replacement for D3, K4, F1 2 MHz
68HCB34 40 P, FN 256 Byte Dual Port RAM, 6 Semaphore Registers 2 MHz
68B10 24 P 128 x 8 Random Access Memory 2 MHz
68B44 40 P Direct Memory Access Controller 2 MHz
68B488 40 P General Purpose Interface Adapter 2 MHz
68B52 24 P Synchronous Serial Data Adapter 2 MHz
68B54 28 P Advanced Data Link Controller 2 MHz

Motorola Master Selection Guide Rev 6
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Table 7. M6805 (HMOS) Microprocessors

6805P2 1K | ea 0 8-Bit - | No |20 |ot0 | 2E 705P3 LVI Option

6805P6 2K | 64 0 8-Bit - [N |20 [ot10 ]| 28P 705P3 LVI Option

6805R2 2K | 64 0 8-Bit — | ves |32 | 01-10 4‘:‘3;:'11 705R3 g‘gtgf""“' Prog. Prescaler
6805R3 & | 12 0 8-Bit - |Yes |32 | 0110 4‘13;:':‘ 705R3 7-Bit Prescaler, LVI Option
6805R6 4K 112 0 8-Bit, WDOG - Yes | 32 | 0.1-1.0 410:;\‘ 705R3 7-Bit Prescaler, LVI Option
680552 1K | 64 0 16-Bit,8-Bit | SPI | Yes | 16 | 0.1-1.0. | 28P 70553 15-Bit Prescaler, LV
680553 a | 104 0 288t 168t | SPI | Yes |21 | 0110 [ 28P 70553 1 Extra 8-Bit Timer

6805U2 2k | 64 0 8-Bit - | No |32 |o110 4‘;?;:1 705U3 LVI Option

6805U3 & | 12 0 8-Bit - | no |32 ]o01-10 4‘:3';‘ 705U3 | 7-Bit Prescaler, LVI Option

Table 8. 8-Bit MPU/Peripherals
| pPns | Pac

_ Part Description

14618 24 P Real Time Clock, 50 Bytes RAM, Programmable Square Wave
146818A 24,28 P, FN Enhanced Version of the MC146818

146823 40, 44 P, FN Three 8-Bit Ports, Handshake Control Logic

146805E2 40, 44 P, FN CMOS 8-Bit Microprocessor

68HC68L9 80 FU LCD Expansion to the MCO5L9
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Modular Microcontrollers

Modular microcontrollers are another of the innovations
that make Motorola a leader in single-chip control systems.
Modular controllers are built up from standard modules that
interface via a common intermodule bus (IMB). The modular
concept allows rapid design and manufacture of controllers
tailored for specific applications.

Intermodule Bus Peripherals

Each modular microcontroller incorporates a state-of-the
art pipelined CPU module, a sophisticated integration module,
and a number of special-purpose modules. The
rapidly-growing library of special-purpose modules includes
programmable timers, serial communication interfaces,
analog-to-digital converters, and a variety of memory
modules.

Central Processing Units
CPU16

¢ 16-Bit Architecture

Full Set of 16-Bit Instructions

Three 16-Bit Index Registers

Two 16-Bit Accumulators

One Megabyte of Program Memory and One Megabyte
of Data Memory

Source code compatible with the M68BHC11 CPU
Control-Oriented Digital Signal Processing Capability
High-Level Language Support

Fast Interrupt Response Time

Fully Static Implementation

Low Power Stop Operation

Background Debugging Mode

Hardware Breakpoint Signal

CPU32

32-Bit Internal Data Path and Arithmetic Hardware
32-Bit Internal Address Bus - 24-Bit External Address Bus
Eight 32-Bit General-Purpose Data Registers

Seven 32-Bit General-Purpose Address Registers
Separate User and Supervisor Stack Pointers and
Address Spaces

Separate Program and Data Address Spaces

Virtual Memory Implementation

Enhanced Addressing Modes

Object Code Compatible with M68000 Family
Improved Exception Handling for Controller Applications
Rich Instruction Set

Fully Static Implementation

Low Power Stop Operation

Background Debugging Mode

Hardware and Software Breakpoints

Trace on Change of Flow

Integration Modules
System Integration Module (SIM)

e Manages controller internal and external bus interfaces
¢ Provides device interrupt arbitration
e Spurious interrupt monitor

o Twelve programmable chip-select outputs
o Watchdog timer, clock monitor, and bus monitor
o PLL clock synthesizer

Single-Chip Integration Module (SCIM)

o Manages controller internal and external bus interfaces

Provides device interrupt arbitration

Spurious interrupt monitor

Single-chip operation with address and data bus pins

configured as |/O ports

Optional Fully or Partially-expanded bus operation

¢ Nine general-purpose chip select outputs

e Emulation mode chip-select outputs can be used to
address a port replacement unit and external emulation
RAM

e Watchdog timer, clock monitor, and bus monitor

e PLL clock synthesizer

« Interrupt request inputs can be configured for edge or
level detection

¢ Reduced pin SCIM (RPSCIM) available with 5 chip selects

L]

Timers

Time Processor Unit (TPU)

¢ On-chip microengine dedicated to high-speed timing tasks

¢ Two independent 16-bit counters used as basis for
timing tasks

* Real-time task scheduler

e Executes a programmed series of functions to perform
complex tasks

e Each of 16 orthogonal channels can perform available
time functions

¢ Functions contained in dedicated control store or in
MCU RAM

e TPU communicates to CPU via dual port RAM

General Purpose Timer (GPT)

¢ Two 16-bit free-running counters

Three input capture channels

Four output compare channels

One input capture/output compare channel
One pulse accumulator/event counter input
Two pulse-width modulation outputs

Pulse accumulator input

Configurable Timer Module (CTM)

¢ Modular timer system combining different configurations

of timer submodules:

CPSM-6 TAP counter prescaler

FCSM-16-bit free running up counter

MCSM-16-bit modulus up counter

SASM—(Single Action) two /O pins for 16-bit input

capture or output compare functions

o DASM-—(Dual Action) one 1/O pin for 16-bit I/C, O/C,
PWM, or output function
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Timer Module (TM)
¢ 16-bit free-running counter with 8-bit prescaler
e Two TM can be externally cascaded to increase
count width
¢ Software selected input capture, output compare,

pulse accumulation, event counting, or pulse-width
modulation functions

Communication Modules
Queued Serial Module (QSM)

¢ Queued full-duplex, synchronous three-line SPI with
dedicated RAM

e Standard, asynchronous NRZ-format SCI

¢ Polled and interrupt-driven operation

¢ Pins can be configured as a parallel I/O port

Multi-Channel Communications Interface
(MCClI)

e One full-duplex synchronous three-line SPI

¢ Two independent standard, asynchronous NRZ-format SCI
¢ Polled and interrupt-driven operation

¢ Pins can be configured as a parallel /O port

Dual Universal Asynchronous/
Synchronous Receiver Transmitter
(DUART)

o Dual NRZ Serial RS-232C channels

¢ Independently programmable TxD and Receiver
Transmitter (DUART)

o RxD Baud rates for each channel up to 76.8K Baud

o Optional external input pins provide baud clock

o Transmit operations are double buffered, and receive
operations are quadruple buffered

e RTS and CTS signals are directly supported

Analog To Digital Conversion
Modules
Analog-to-Digital Converter (ADC)

e 8 or 10 bits of resolution

Eight input channels

Eight result registers

Three result alignment formats

Eight automated conversion modes

Programmable sample and hold times are provided
Three result alignment modes

Queued Analog-to-Digital Converter
(QADC)

¢ 10 bits of resolution

¢ 16 analog input channels (up to 27 if multiplexed
externally)

o Two independent conversion queues

e 32 result registers (16 per queue)

¢ Three result alignment formats

¢ Queued conversions can be performed continuously or
can be retriggered by software or the QADC module
periodic interval timer and external trigger

¢ Programmable sample and hold times

¢ Alternate voltage references

Specialized Control Modules
Direct Memory Access (DMA)

* Provides low-latency transfer to external peripheral or
for memory-memory data transfer

¢ Two independent DMA channels with full
programmability

Memory Modules

Standby RAM (SRAM)
¢ Fast Static RAM maintained by voltage from standby
voltage pin
e Available in 1K, 1.5K, 2K, 3.5K, and 4K blocks
o Fast (2 clock) access speed
¢ Byte, word, and long-word operations supported

Standby RAM with TPU Emulation
(TPURAM)
o Fast Static RAM maintained by voltage from standby
voltage pin
Available in 1K, 1.5K, 2K, 3.5K, and 4K blocks
Fast termination (2 clock) access speed
Supports TPU microcode ROM emulation
Byte, word, and long-word operations supported

Masked ROM (MRM)

Custom-masked non-volatile 16-bit wide memory
Available in 4K increments from 8K to 48K bytes

Fast (2 clock ) access speed
Byte, word, and long-word operations supported
Boot ROM capability

Flash EEPROM (FLASH)

e Word programmable, bulk erasable non-volatile 16-bit
wide memory

Available in 8K increments from 8K to 64K bytes

Fast (2 clock) access speed

Byte, word, and long-word operations supported

Boot ROM capability

External 12 volt programming/erasure source required

Block Erasable Flash EEPROM (BEFlash)

Available in 8K increments from 8K to 64K bytes
Eight independently-erasable blocks

Fast termination (2 clock) access speed

Byte, word, and long-word operations supported
Byte/Word programming with 12 volt external input

Single-Chip Microcontrollers (MCU)
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The M68HC16 Family

The MC68HC16 family is designed for embedded control
applications. Each M68HC16 MCU incorporates a true 16-bit
CPU module (CPU16) that is upwardly code-compatible with
the M68HC11 CPU, a sophisticated integration module, and
anumber of special-purpose modules. M68HC16 devices can

be placed in low-power stop mode to minimize power
consumption during periods of inactivity. The M68HC 16 family
provides the flexibility and features of the M68300 family, and
also provides a convenient way for users of M6BHC 11 devices
to move up to 16-bit performance.

. PWMA CSBOOT
. PwMmB >
PCLK
PAI
oct ‘ 0C1 l W____Jm_,
0C2/0C1 0C2/0C1 CHP | BG/CS1
0C3/0C1 _le__ocsjoct SELECT | CS0-CS10 ¢ BOACKICS2
0C4/0Ct % =) 0C4/0CH BR FC0/CS3 |
IC4/0C5/0C1 | E [ Ic4/0Cs/0C1 GPT BG 2 FC1[C54
“cs > S 3 IC3 BGACK 2|, FC2/CS5
~Ic2 IC2 FCo Z|e ADDR19/CS6
o > IC1 FC1 O|&| _ADDR20/CST
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Figure 9. MC68HC16Z1 Block Diagram
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Figure 10. MC68HC1622 Block Diagram
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Figure 11. MC68HC16Y1 Block Diagram
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Figure 12. MC68HC916Y1 Block Diagram
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Table 9. M68HC16 Family Modular Microcontrollers

serial | ¢

20 Address Lines,
68HC16Z1 . 1K ; GPT 46 QsMm 8Ch, SIM 182-FD 1) Chip Selects,
10-Bit 144FM | o nthesized Clock
144-FV ynthesized Cloc!
: 20 Address Lines,
68HC1622 | 8K 2K . GPT 46 QsMm focg:' SIM ggig 12 Chip Selects,
it ) Synthesized Clock
8Ch 160-FT 20 Address Lines,
68HC16Y1 48K 2K - TPU + GPT 95 MCCI 10 B"t SCIM 160-FM 9 Chip Selects, Single
el - Chip or Expanded Mode
8Ch 160-FT 20 Address Lines,
68HC916Y1 - 4K 48K Flash TPU +GPT | 95 MCCI 10 B"t SCIM 160 -FM 9 Chip Selects, Single
ol - Chip or Expanded Mode
8Ch 20 Address Lines,
68HC16X1 32K 1K 2K BEFlash GPT 66 QsM 1 O-Bi)t RPSCIM 120-TH 5 Chip Selects, Single
Chip or Expanded Mode
Queued 160-FT 20 Address Lines,
68HC16W1 - 3.5K - TPU + CTM 71 QSM + ABC 8 Ch, SIM 160-FM 12 Chip Selects,
10-Bit ) Synthesized Clock
I __ .
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The M68300 Family

The high-performance M68300 family is designed for
embedded control applications. Each M68300 MCU
incorporates a 32-bit 68000-based CPU module (CPU32), a
sophisticated integration module, and a number of dedicated
special-purpose modules. In addition to utilizing a bus protocol
similar to that of the M68020, the system integration module

generates external bus-control signals for M6800 devices,
and provides a variety of programmable chip-select functions.
M68300 devices can be placed in low-power stop mode to
minimize power consumption during periods of inactivity. The
M68300 family provides great design flexibility, performance,
and compatibility with exiting hardware and software.
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Figure 13. MC68332 Block Diagram
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Figure 14. MC68F333 Block Diagram
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Table 10. M68300 Family Modular Microcontrollers

68330 132-FC, 132-FE

32 ddresé Llneé, 2 Chip Selectds ~
e I N 1 B Y R i
= N 0 G S e A
R R L R R e ey
68334 . 1K ; TPU |47 | - fo?;ft SIM 132-FC, 132-FD é?nglf%ﬁﬂiﬁi’xﬁiﬁ?ﬁmf'°°k’
68340 - - - 2TMs | 28 |DuART | - SIM | 144-FE, 145-Rp | 32 Address Lines, 2 Ghip Selects,

A Ada FUz Fuzzy Logic Environment

ASM Assembler ICD In-Circuit Debugger

BM Behavior Model K Kernel

BRD Bridge Software M Modula - 2

(o} C Language MON Monitor

CDL Cross Development Library NET Network Communications
CMP Compiler P Pascal

D Disassembler RTX Real Time Executive
DFD Digital Filter Design SDB Symbolic Debugger
DSP Digital Signal Processing SIM Simulator

F Forth SLD Source Level Debugger
FM File Manager T Tools

FP Floating Point \ Visual Programming
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Microcontroller
Development Tools

M68HCO05 Family

The M68HCO05 Family is supported by a variety of
development tools including Evaluation Modules (EVM) and
Evaluation Systems (EVS). Both provide an economical
means of designing, debugging, and evaluating 68HCO05
microcontrollers in a target system environment.

Many new 68HCO05 CSIC devices are supported by an
MCU-specific EVS. The EVSis a two-board system consisting
of a 68HCO5 Platform Board (PFB) and an Emulator Module
(EM) which contains the emulating microcontroller, and
control circuits.

The M68HCO05 Family is also supported by the Compact
Development System (CDS) for 8-bit microcontrollers
(68CDS8HCO05), a powerful, portable, full-featured emulator
for debugging hardware and software operations. The
CDS8HCO05 features high-speed, non-invasive, in-circuit
emulation with real-time trace, and a powerful bus state
analyzer. Commands are entered from an MS-DOS® host
computer.

The Motorola Modular Development System for the
M68HCO05 Family, MMDS05, allows the use of Emulation
Modules (EM) that are compatible with the existing EVS
product line. The MMDSO05 provides an upgrade for
CDS8HCO05 customers. The MMDSO05 has all of the features
of the CDS8HCO05, and includes a notable enhancement. A
dual-port RAM “memory window” allows a user to to modify
memory while a program is running at full speed. An internal
power supply and totally shielded enclosure assure
compliance with FCC and EC92 regulations. The
development software provided with the MMDSO05 is an
enhancement of the EVMO5/EVM11 front end — it provides an
integrated development environment with true Source Level
Debug (SLD).

M68HC11 Family

The M68HC11 Family is supported by a variety of
economical development tools. These include Evaluation
Boards (EVB), Evaluation Modules (EVM), and Evaluation
Systems (EVS).

An EVB allows a user to debug code under the BUFFALO
(Bit User Fast Friendly Aid to Logical Operations)
monitor/debugging program contained in the microcontroller
ROM. The EVB emulates only the single-chip mode of
operation and has no EPROM programmer. The EVBU, a
“universal” version of the EVB, includes a wire-wrap area for
custom interfacing.

EVM are low-cost tools for designing, debugging, and
evaluating M68HC11 devices in a target system. An EVM
provides essential microcontroller signals and timing, and
on-board monitor/debugging firmware contains extensive
commands for controlling I/O and debug operations.

An EVS is a two-board system consisting of a 68HC11
Platform Board (PFB) and an Emulator Module (EM). The EM
contains control circuits and a 68HC11 MCU for the part or
series of parts being emulated. An EVS provides expanded,
multiplexed, special test, and single-chip mode emulation, a
dual 64 kbyte memory map with 64 kbytes of emulation RAM,
and an RS-232 port.

In addition, the Intermetrics Whitesmiths 68HC11 C
Compiler/Assembler (M68S11CCAB) and 68HC11 Simulator
Debugger (M68S11SIMAB) are now available through
Motorola.

Modular Microcontroller
Families

In-circuit debuggers for modular microcontroller families
(M68ICD32 and M68ICD16) are economical development
and debugging environments. ICD make use of the
non-intrusive Background Debug Mode (BDM) interface, and
provide sophisticated software debugging functions. The ICD
consist of debugger and assembler development software, a
small interconnect board, and target system cable. The
IASM32 and |ASM16 assemblers provide a single
development environment that includes an editor and
cross-assembler programs. ICD source-level debugger
software uses easy-to-read screen windows to display
register information for the CPU, the instruction pointer,
breakpoints, program memory, and data memory.

The MC68331 and MC68332 are supported by evaluation
kits (EVK). These multi-board systems include a common
platform board, a Business Card Computer (BCC) that
contains the MCU being emulated, and the CPU32BUG
debug monitor program. The EVK is a cost-effective system
for designing, debugging, and evaluating target system
software and hardware. The MC68340 is supported by an
evaluation system (EVS) similar to the EVK with the addition
of a development interface board for a comprehensive
development environment.

The M68HC16Z1 Evaluation Board (EVB) is an
inexpensive tool for designing, debugging, and evaluating the
MC68HC16Z1. Features include background-mode
operation, an integrated assembly/editing/emulation
environment, and logic analyzer pod connectors.

Modular evaluation boards (MEVB) for each modular
family member are under development. The MEVB system is
a multi-board evaluation system that consists of a common
platform board (PFB) and interchangeable MCU personality
boards (MPB). The MEVB system provides an economical
development environment for downloading and debugging
software generated with IASM16 and IASM32.

Motorola also sells the Intermetrics Whitesmiths 68BHC16
C Compiler/Assembler (M68S16CCAB) and 68HC16
Simulator Debugger (M68S16SIMAB) for the M68HC16
Family. In addition, the Intermetrics InterTools™ 683XX C
Compiler/Assembler (M68S32CCAB) and 683XX ROM
Monitor Debugger (M68S32ROMAB) for the M68300 Family
are now available through Motorola.
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Table 11. Development Tools

6801 M68701EVM

6801U4 M68701EVM

68701 M68701EVM

68701U4 M68701EVM

6803 M68701EVM

6803U4 M68701EVM

68HCO05A6 M68HCO5EVM

68HC05B4/B6/B8/B16 M68HCO5EVM

68HC705B5 M68HCO5EVM M68HC705B5PGMR
68HC805B6 M68HCO5EVM

68HC05C2/C3/C4/C8/C9 M68HCO5EVM

68HC05C5 M68HCO5C5EVS

68HC705C5

68HC705C8 M68HCOSEVM M68HCO5PGMR
68HC805C4 M68HCO5EVM

68HC705D9 M68HCOSEVM

68HCO5E1 M68HCO5E1EVS M68HC705ELPGMR
68HC705E1

68HCO5F6 M68HCO5F6EVM

68HC705F6

68HC05G8 M68HCO5G8EVM

68HCO5H2 M68HCO5H2EVS

68HC705H2

68HC05J1 M68HCO5P8EVS

58HC705J2 M68HCO5P8BEVS M68HC705J2PGMR
68HC705K1 M68HCO05K1EV5 M68HC705K1PGMR
68HCO5L5 M68HCO5L5EVS M68HC705L5PGMR
68HC705L5

68HCO05L6 M68HCO5EVM

68HCO5L7/L9 M68HCO5L9EVM

68HCO5M4 M68HCO5M4EVM

68HCO5P1/P4/P7 M68HCO5EVM M68HCO5P9EVS

68HCO05P9 M68HCO5P9EVS

68HCO5P8 M68HCO5P8EVS
'68HC705P9 M68HCO5P9EVS M68HC705P9PGMR
68HCO05T1/T2/T3 M68HCO5T2EVS

68HC05T4 M68HCO5T4EVM

68HCO05T7/T10 M68HCO5T7EVM

68HC705T10

*EVS and EVM include an integrated Development Environment (iDE) which contains an editor, assembier, hardware debugger and simulator.
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Table 11. Development Tools (continued)

1C05 Dey
6805P2/P6
6805R2/R3
6805U2/U3
68705P3/P5
68705R3/R5

68705U3/US

M68705EVM

68HC711P2

68HC16Y1

68HC11A0/A1/A8 M68HC11EVB M68HC11EVM

M68HC11EVB2

M68HC11EVBU
68HC11D0/D3 M68HC11EVM M68HC11D3EVS
68HC711D3 M68HC711D3EVB M68HC11EVM M68HC11D3EVS M68HC711D3PGMR
68HC11E0/E1/E2/E9 M68HC11EVB M68HC11EVM

M68HC11EVBU
68HC711E9 M68HC11EVBU M68HC11EVM M68HC711E9PGMR
68HC811A8/E2 M68HC11EVB M68HC11EVM

M68HC11EVBU
68HC11F1 M68HC11F1EVS
68HC11G5/G7 M68HC11G7EVS
68HC711G5
68HC11KA4 M68HC11KA4EVS
68HC11K0/K1/K4 M68HC11K4EVS
68HC711K4
68HC11LO/L1/L6 M68HC11L6EVS
68HC711L6
68HC11M2 M68HC11KMNPEVS
68HC711M2
68HC11N4 M68HC11KMNPEVS
68HC711N4
68HC11P2 M68HC11KMNPEVS

68HC16Z1

68331

M68HC16Z1EVB

M68331EVK

68332

M68332EVS/
M68332EVK

*EVS and EVM include an Integrated Development Environment (IDE) which contains an editor, assembler, hardware debugger and simulator.
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Fuzzy Logic

Fuzzy logic replaces conventional programming
techniques with a simpler approach to control algorithms.
Fuzzy logic uses a series of case statements to create
sophisticated features that do not require additional memory
or excessive processing time.

Motorola’s portfolio of fuzzy logic products is geared for
every level of user. The fuzzy logic educational kit (part
‘number FLEDKTOO) includes everything needed to learn how
to use fuzzy logic with M68HCO05 and M68HC11 microcontrollers.

¢ An easy-to-follow PC-based tutorial

¢ Explains fuzzy logic fundamentals, basic concepts

and terminology

o Methodology section teaches a five-step sequence or

principles and procedures for designing a fuzzy logic
system. These include defining the control system,
writing rules and membership functions, tuning and
debugging and optimizing the design.

o Advanced topics section covers areas such as

stability, adaptability, ambiguity, noise, alpha-cuts and
contribution weights

¢ A Knowledge Base Generator (KBG)
o Uses natural language inputs to generate a
knowledge base (rules and membership functions)
¢ Inference Engines for the M6BHC11 and M68HCO05
families implement the fuzzy logic in software ready to
embed in your Motorola microcontroller application

On-Line Help

Microcontroller Electronic
Bulletin Board

Freeware Data Service provides a direct line to the latest
information and software for Motorola microcontrollers. The
Freeware bulietin board provides access to:

o Development Software for PC and Macintosh
Computers

o Cross Assemblers

o Small C Compiler for 68HC11

e EVM and EVB Monitor/Debugger Object Code

o Development software
Floating Point Routines
Fast Fourier Transform Routines
16-Bit Math Packages
Utility Programs
User Group Library Routines and User-Donated
Programs
o Kermit File Transfer Program
Terminal Emulation Program
¢ Masked ROM information
e MCU literature listings
o Updates/Erratas to existing literature

* Runs a software simulation of the inference engine
and displays a two-dimensional plot of the control
surface

* Generates real-time code for the standard M68HC05
or M68HC 11 microcontroller families which can be
downloaded to an evaluation module (EVM) for
in-circuit emulation

e Demonstration-version of Aptronix’s Fuzzy Inference
Development Environment (FIDE) software
o Features powerful, time-saving debug functions to
help determine the correct membership functions and
rules for any application
¢ Demonstrates easy-to-use graphical interface for
designing and debugging integrated systems

Aptronix’s Fuzzy Inference Development Environment
(FIDE™) is a powerful software tool that allows users to easily
edit, simulate, debug, and tune the membership functions and
rules of a fuzzy logic application. FIDE offers graphical and
natural language editing of source files. The user-friendly
debug tools allow time domain simulations, three-dimensional
surface displays of input-to-output relationships, and linkage
of fuzzy and non-fuzzy modules. FIDE also generates
assembler code that implements fuzzy logic on Motorola
microcontrollers.

» Press releases and updates concerning new and
phase-out products

¢ Contests, promotions and seminars

¢ Electronic mail service

How to Access Freeware

You can access Freeware from anywhere in the world. To
log on, you'll need the following equipment:

1. 2400/1200/300 baud modem

2. Terminal, MS-DOS personal computer or Macintosh
computer

3. Telephone line

This equipment will allow the user to read files and post
questions. However, with a file transfer program such as
XMODEM, YMODEM or Kermit, all information can be
downloaded to your terminal or PC.

To log on:

1. Dial (5612) 891-FREE (891-3733). Be sure to set the
character format to 8 data, no parity, 1 stop bit.

2. Follow directions from the system.

3. Read log-on messages, then follow the directions on the
screen display. A log-on session is limited to 120 minutes.
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Third-party Support

Development support for Motorola microcontrollers is available from a variety of independent suppliers.

Third-party Development Tools

Byte Craft Ltd.

P&E Microcomputer Systems, Inc.
PseudoCorp.

TECi

2500AD Software, Inc.
American Arium

Byte Craft Ltd.
Computer Systems Consultants, Inc.
Eris Systems, Inc.

Introl Corp.

Lloyd 1/O, Inc.

LOGISOFT

Micro Dialects, Inc.

Onset Computer Corp.

P&E Microcomputer Systems, Inc.
PseudoCorp.

TECi

2500AD Software, Inc.
Byte Craft Ltd.

P&E Microcomputer Systems, Inc.
TECi

Wytec Company

American Arium

Byte Craft Ltd.

Table 12. Software Products

Avocet Systems, Inc.
Nohau Corp.

P&E Microcomputer Systems, Inc.

2500AD Software, Inc.
Archimedes Software, Inc.

Avocet Systems, Inc.

Computer Systems Consultants, Inc
Eris Systems, Inc.

Introl Corp.

Lloyd I/0, Inc.

LOGISOFT

Micro Dialects, Inc.

2500AD Software, Inc.

Microtec Research, Inc.

P&E Microcomputer Systems, Inc.
TECi

2500AD Software, Inc.
Archimedes Software, Inc.
Avocet Systems, Inc.

Forth, Inc.

Intermetrics Microsystems Software, Inc.

Introl Corp.

Laboratory Microsystems Inc.
New Micros, Inc.

Software Environments Ltd.

SYNGEN Industrial Control

P&E Microcomputer Systems, Inc.

2500AD Software, Inc.
Byte Craft Ltd.

Eris Systems, Inc.
Introl Corp.
Micro Dialects, Inc.

P&E Microcomputer Systems, Inc.

Byte Craft Ltd.

Byte Craft Ltd.
Intermetrics Microsystems Software, Inc.
Introl Corp.

Software Environments Ltd.

Software Environments Ltd.

Avocet Systems, Inc.

Eyring Systems Software Division
Introl Corp.

Micro Dialects, Inc.

Microtec Research, Inc.

Oasys, Inc.

Eyring Systems Software Division
Integrated Systems, Inc.

JMI Software Consultants, Inc.

Eyring Systems Software Division
Forth, Inc.

Integrated Systems, Inc.

Intermetrics Microsystems Software, Inc.
Introl Corp.

Laboratory Microsystems Inc.
Microtec Research, Inc.

Microware Systems Corp.

RAVEN Computer Systems

Sierra Systems
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Byte Craft Ltd.

Yokogawa Digital Computer Corp.

Introl Corp.

Table 12. Software Products (continued)

Huntsville Microsystems, Inc.

Intermetrics Microsystems Software, Inc.

Introl Corp.
Yokogawa Digital Computer Corp.

Accelerated Technology, Inc.

A. T. Barrett & Associates

U S Software Corporation

Huntsville Microsystems, Inc.

Intermetrics Microsystems Software, Inc.

Introl Corp.
Yokogawa Digital Computer Corp.

A. T. Barrett & Associates

U S Software Corporation

Embedded Support Tools Corp.

Eyring Systems Software Division
GreenSpring Computers, Inc.
Huntsville Microsystems, inc.
Integrated Systems, Inc.

Intermetrics Microsystems Software, Inc.

Microtec Research, Inc.
Sierra Systems

Yokogawa Digital Computer Corp.

Accelerated Technology, Inc.

A. T. Barrett & Associates

Eyring Systems Software Division
GreenSpring Computers, Inc.
Integrated Systems, Inc.

JMI Software Consultants, inc.
Microware Systems Corp.

Ready Systems

U S Software Corporation

PsuedoCorp Logic Automation Inc. Momentum Data Systems, Inc. Avocet Systems, Inc.
LOGISOFT U S Software Corporation CARDtools Systems Corp.
PsuedoCorp Eyring Systems Software Division
U S Software Corporation GreenSpring Computers, Inc.
Integrated Systems, Inc.
JMI Software Consultants, Inc.
Logic Automation Inc.
Microware Systems Corp.
U S Software Corporation
L
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American Arium

Orion Instruments, Inc.
Pentica Systems Inc.

Sophia Systems & Technology
TECi

Thorson Engineering Co.

Trace Technology Ltd.

Elan Digital Systems

3M Electronic Products Division
AMP Inc.
EE Tools Co.

Elan Digital Systems
Pentica Systems Inc.

TECi

Tektronix, Inc.

Yokogawa Digital Computer Corp.

American Arium

Hewlett-Packard

Step Engineering

Advance Electronic Diagnostics, Inc.

American Arium

Huntsville Microsystems, Inc.
MetaLink Corp.

Nohau Corp.

Orion Instruments, Inc.
Pentica Systems Inc.

Sophia Systems & Technology
TECi

Thorson Engineering Co.

Wytec Company

Yokogawa Digital Computer Corp.

Elan Digital Systems
Mosaic Industries, Inc.

New Micros, Inc.

3M Electronic Products Division
AMP Inc.

Elan Digital Systems

Emulation Technology, Inc.
Pentica Systems Inc.

SYNGEN Industrial Control

Hewlett-Packard

Tektronix, Inc.

Embedded Support Tools Corp.

Huntsville Microsystems, Inc.
Nohau Corp.
Pentica Systems, Inc.

Yokogawa Digital Computer Corp.

New Micros, Inc.

AMP Inc.

P&E Microcomputer Systems, Inc.

Hewlett-Packard

Advance Electronic Diagnostics, Inc.
Applied Microsystems

Embedded Support Tools Corp.
Hewlett-Packard

Huntsville Microsystems, Inc.
Microtek International

Nohau Corp.

Pentica Systems Inc.

YYokogawa Digital Computer Corp.

GreenSpring Computers, Inc.

New Micros, Inc.

Emulation Technology, Inc

Pentica Systems Inc.
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Table 14. Contact List

3M Electronicv F"rodubts DIVISIOH‘ ‘
2500AD Software, Inc.

A. T. Barrett & Associates
Accelerated Technology, Inc.
Advance Electronic Diagnostics, Inc.
American Arium

AMP Inc.

Applied Microsystems

Archimedes Software, Inc.

Avocet Systems, Inc.

Byte Craft Ltd.

CARDtools Systems Corp.
Computer Systems Consultants, Inc
EE Tools Co.

Elan Digital Systems

Embedded Support Tools Corp.
Emulation Technology, Inc.

éris Systems, Inc.

Eyring Systems Software Division
Forth, Inc.

GreenSpring Computers, Inc.
Hewlett-Packard

Huntsville Microsystems, Inc.

Integrated Systems, Inc.

Introl Corp.

JMI Software Consultants, Inc.
Laboratory Microsystems Inc.
Lloyd I/O, Inc.

Logic Automation Inc.
LOGISOFT

MetaL.ink Corp.

Micro Dialects, Inc.

Microtec Research, Inc.
Microtek International
Microware Systemé Corp.
Momentum Data Systems, Inc.
Mosaic Industries, Inc.

New Micros, Inc.

Nohau Corp.

Oasys, Inc.

Intermetrics Microsystems Software, Inc.

(512) 984-3441
(719) 395-8683
(713) 728-9688
(205) 450-0707
(602) 861-9359
(714) 731-1661
(800) 52AMP52
(800) 426-3925
(415) 567-4010
(800) 448-8500
(519) 888-6911

(408) 559-4240
(404) 483-4570
(716) 346-6973
(4489) 579799

(617) 828-5588
(408) 982-0660
(612) 374-2967
(801) 375-2434
(213) 372-8493
(415) 327-1200
(800) 447-3282
(205) 881-6005
(408) 980-1500
(617) 661-0072
(414) 327-7171

(215) 628-0840
(310) 306-7412
(503) 222-0702
(503) 690-6900
(408) 773-8465
(602) 926-0797
(513) 271-9100
(408) 980-1300
(503) 645-7333
(515) 224-1929
(714) 577-6894
(415) 790-1255
(214) 339-2204
(408) 866-1820
(617) 862-2002
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Table 14. Contact List (conti

Onset Computer Corp.

Orion Instruments, Inc.

Pentica Systems Inc.
PseudoCorp.

RAVEN Computer Systems
Ready Systems

Sierra Systems

Software Environments Ltd.
Sophia Systems & Technology
Step Engineering
SYNGEN Industrial Control
TECi

Tektronix, Inc.

Thorson Engineering Co.
Trace Technology Ltd.

U S Software Corporation
Wytec Company

(Mcu)

nued)

P&E Microcomputer Systems, Inc.

Yokogawa Digital Computer Corp.

(508) 563-9000
(800) 729-7700
(617) 944-7585
(617) 275-4419
(804) 873-1947
(612) 636-0365
(800) 228-1249
(510) 339-8200
(714) 588-9685
(800) 824-9294
(408) 733-7837
(403) 986-1203
(802) 525-3458
(503) 629-1773
(206) 334-4214
0234 266 455

(503) 641-8446
(708) 894-1440
(415) 570-7050
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LoNWOoORKS™ Products

In Brief . ..

Motorola’s NEuroN® CHip distributed communication
_and control processors are sophisticated VLS| devices
that make it possible to implement low-cost Local
Operating Network applications. The unique combination
of hardware and firmware provides all the key functions
necessary to process inputs from sensors and control
devices intelligently, and propagate control information
across a variety of network media.

Used in conjunction with the LonBuiLDER™
developer’s workbench, the NEURON CHIPS make
available to a system designer an object-oriented,
high-level environment providing for the easy
implementation of distributed sense and control networks,
flexible reconfiguration capability after network
installation, and management of LONTALK™ protocol
messages on the network.

Applications include distributed sense and control
systems, instrumentation, machine automation,
processor control, diagnostic equipment, environmental
monitoring and control, power distribution and control,
production control, lighting control, building automation
and control, security systems, data collection/acquisition,
robotics, home automation, consumer electronics, and
automotive electronics.

Page

NEURON CHIPS . .ot i i a e 2.6-2
LoNWORKs Technology

Overview and Architecture ...................... 2.6-4

LonBuiLDER Developer’s Workbench ............... 2.6-5

LoNBuUILDER StarterKit .............. ... ... ... 2.6-5
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NEeuRoN CHiIPs

The MC143150 is designed for sense and control
systems that require large application programs. An external
memory interface allows the system designer to use 58K of
the available 64K of address space for application program
storage. The MC143150 has no ROM on the chip. The
communications protocol, operating system, and 24 1/O
function object code is supplied with the LONBUILDER

development kit. The protocol and application code can be
located in external ROM, EEPROM, NVRAM, or battery
backup static RAM.

Both the MC143150FU (10 MHz clock rate) and the
MC143150FU1 (5 MHz clock rate) are available in a 64-lead
QFP package.

Request document MC143150/D for complete data.

» CP4
MAC » CP3
PROCESSOR NETWORK > P2
COMM. >
a PORT > CP1
2 |= CPO
-] = < >
2 |S
i} =
oc o
NETWORK al |&
PROCESSOR =
5 APPLICATIONS
® 1/O:
h GENERAL o
APPLICATION /o - '.°1°
PROCESSOR e} .
PARALLEL .
PORT 100
SERIAL
PORT >
2 TIMER/
COUNTERS
EEPROM
512 BYTES
ADDRESS » CLK1
DATA CL?A%ISNG > CLK2
R < CONTROL > SERVICE
£ D < » RESET
Figure 1. MC143150FU and MC143150FU1
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NEURON CHIPS (continued)

The MC143120 has no external memory interface, and
is designed for applications that require smaller application
programs. It contains 10K of mask ROM that implements the
communications protocol, operating system, and the 24 I/O
functions that can be accessed by the application program.

The application program resides in the internal 512 bytes of
EEPROM, and utilizes the firmware in the mask ROM for the

specific applications.

The MC143120DW is in a 28-lead SOJ package.
Request document MC143150/D for complete data.

MAC
PROCESSOR

8-BIT DATA BUS

NETWORK
PROCESSOR

16-BIT@ADDRESS BUS

APPLICATION
PROCESSOR

RAM
1K BYTES

EEPROM
512 BYTES

ROM
10K BYTES

' GENERAL
PARALLEL

\

—» CP4

» CP3

NETWORK

—» CP2

COMM.
PORT

A A

» CP1

APPLICATIONS
1/0:

» CPO

1[0]

PORT

SERIAL
PORT

1010

\J

100

2 TIMER/
COUNTERS

A

v

CLOCKING

AND

CONTROL

Figure 2. MC143120DW
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LoNnWoRks Technology Overview and Architecture

LoNWoRKs technology is a complete platform for
implementing distributed control networked systems. These
systems consist of intelligent devices or nodes that interact
with their environment, and communicate with one another
over a variety of communications media using a common,
message-based control protocol.

LoNnWoRKs technology includes all of the elements
required to design, deploy and support control networks,
specifically the following components:

MC143150 and MC 143120 NEURON CHIPS
LONTALK Protocol

LoNWORKs Transceivers

LonBuiLDER Developer’s Workbench

The Motorola NeuroN CHIP is a VLSI component that
performs the network and application-specific processing
within a node. A node typically consists of a NEURON CHIP, a
power source, a transceiver for communicating over the
network medium, and circuitry for interfacing to the device
being controlled or monitored. The specific circuitry will
depend on the networking medium and application.

LoNWOoRKs technology can support a variety of network
data rates up to and including 1.25 Mbps on twisted pair (using
directdrive, EIA-485 ortransformer coupled interfaces). Other
media such as powerlines, RF, infrared, fiber-optics, and
ultrasonics can be used with an appropriate transceiver.

Sense or Control Devices:
e.g. Motors, Valves,

Power
Source

Crystal

16K-58K EPROM/ROM

\_ Encoders, Switches

/O Circuitry

LONWORKS
Transceiver

ﬁ

7

Networking Medium (Twisted Pair, RF, Power Line, etc.)

Figure 3. MC143150 in a Typical Node Block Diagram

LonWorks Node 1 LoNnWorks Node 2 LoNWoRks Node 3 LonWorks Node 4
Sense/Control Sense/Control Sense/Control Sense/Control
Device Device Device Device

A

[

[ WoCreuty ]|  |[ 70 Circuitry

[ Wociuty ]| |70 Crcuty ||

I Transceiver |

| Transceiver |

l Transceiver |

| Transceiver I
) [

[ \

) ]

Network Transmission Medium
LonWorks Node 5 LoNWoRks Node 6
Sense/Control Sense/Control -
Device Device
) LONWORKS

Router
[ voCircuty | |[_t0 Circuity ]|

| Transceiver || | Transceiver I

J
A

Network Transmission Medium
Figure 4. The MC143150 or MC143120 in a LoNWoRKs Network
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LonBuiLDER Developer’s Workbenchsee note 1)

This integrated hardware and software environment
provides the tools necessary to build a Local Operating
Network (LON®). LONWORKS consist of intelligent nodes that
interact with their environment, and communicate with one
another over a variety of communications media using a

common, message-based control protocol. Each node
contains sufficient computing resources to implement the
protocol and perform the node’s control function. In addition,
each node includes a transceiver that couples the node to the
communications media.

Lo Control Processor Board °K
o 2 NEURON 3150 CHIPS

o Memory

o 2 Optional Transceivers

LoNWoRks Router Evaluation Board

Short-Range RF Transceiver Evaluation Board

o 2 NEURON 3150 CHIPS
« Memory

Power Line Transceiver Evaluation Unit

Twisted-Pair Transceiver Evaluation Board

1/O Evaluation Board

LONBUILDER *
Interface Adapter

PC/AT
Compatible =
(supports 24 emulators) - \

LonBuILDER Starter Kit (seenote 1) The

LoNBuUILDER Starter Kit contains all the tools necessary to be-
gin LoNWOoRks development on a PC/AT or compatible com-
puter. The starter kit contains a LONBUILDER Development Sta-
tion (7-slot enclosure and PC interface adapter board) and the
Interactive Development Environment Software consisting of

o 2 Optional Transceivers

M Neuron SBC %k
o NEURON 3150 CHIP

o Memory

o Optional Transceiver

e Optional I/0

NEeuron Emulator *
o NEURON 3150 CHIP

o Memory

o Optional Transceiver
o Optional I/0

i.on Builder
[e) [0

ﬂﬂ@ﬂ@oﬂ
LB eleLell

= ECHELON
[0} O

k8]

lo

* Included in Starter Kit

o o PPo o o Po o
AREREREEORRRRRRRRRRRRRRERREVRNERARARRRRRRRRRRRRIE

the Network Management Tools and the NEuroN C Develop-
er’s Kit. The starter kit also contains two LONBUILDER NEURON
CHip Emulators. The backplane built into the enclosure can be
used as an internal development network or optional Lon-
BUILDER transceiver evaluation boards are available for exter-
nal powerline, radio frequency, and twisted pair networks.

(1) Motorola supports these tools, but they should be purchased through Echelon Corporation (1-800-258-4566).
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MOS Memories

In Brief . ..

Motorola’s MOS memory product portfolio has been
expanded to support a broad range of engineering
applications.

Technological leadership is the main goal for fast static
RAMs. These high-density, high-speed products are
targeted for specific solutions in microprocessor
applications, providing access times as fast as
8 and 10 ns. Included in this portfolio are
application-specific FSRAMSs, along with standard and
custom fast static RAM modules. The CMOS and
BiCMOS devices and the FSRAM modules are the
technology process drivers for the future.

The dynamic RAM operation uses alliances as a
vehicle for global customer support in this highly
competitive commodity memory market. The portfolio
includes high-density DRAMs in a variety of operating
modes and packages, and standard and custom modules
up to 16M bytes to reach a broad range of responsive
engineering solutions. Application specific DRAM
modules are available for many microprocessor
applications.

Page

FastStaticRAMs .............. ... . oo, 2.7-2
Introduction ........ ... . .. 2.7-2
BiCMOS Fast Statc RAMs . .................... 2.7-2
CMOS FastStaticRAMs . ...................... 2.7-2
Application Specific Static RAMs ................ 2.7-3
Fast Static RAM Modules ...................... 2.7-4
DynamicRAMS ....... .. ... i 2.7-5
Introduction ......... ... ... 2.7-5
Dynamic RAMs (HCMOS) ..................... 2.7-5
Dynamic RAMModules ........................ 2.7-6
General Memory Products ..................... 2.7-7
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Fast Static RAMs
Introduction

Motorola is designing the fastest, most technologically
advanced fast SRAMs. From 1.2 micron technology to
sub-micron dimensions, devices are progressively smaller,
faster, and lower cost. SRAMs developed with double-layer
metal and BiCMOS technology will keep pace with machines
of the future. Selected fast SRAMs are also available on 2M
and 8M memory modules.

Application specific memories are designed for
high-performance microprocessors that require more
specialization from memory cache than is available from
standard devices. Products include those for use with digital
signal processors as well as a variety of popular
microprocessors.

Table 1. BiCMOS Fast Static RAMs (6 to 15 ns)

Organi- | - Motorola Pin Packaging AccessTime | “ Tech- | Pro~
Density | zation | Part Number | Count | Package width in mils {ns Max) nology | duction Comments
4M 1Mx4/ | MCM101524 36 400 (WJ)SOJ, (TS)TSOP 10/12/15 BiCMOS 3Q93 | 100K ECL compatible @ —5.2 V.
2Mx2 (TB)TAB
4Mx1 | MCM101520 36 | 400 (WJ)SOJ, (TS)TSOP | 10/12/15 | BICMOS | 3Q93 | 100K ECL compatible @ —5.2 V.
(TB)TAB
M 128Kx8 | MCM6726 32 400 (WJ)SOJ 10/12/15 BiCMOS Now Revolutionary pinout.
MCM6726A 32 400 (WJ)SOJ 8/10/12/15 | BiCMOS | 4Q93 | Revolutionary pinout. Sampling 4Q93.
256Kx4 | MCM6728 28 400 (WJ)SOJ 10/12/15 BiCMOS Now Revolutionary pinout.
MCM6728A 28 400 (WJ)SOJ 8/10/12/15 | BICMOS | 4Q93 | Revolutionary pinout. Sampling 4Q93.
MCM6729 32 400 (WJ)SOJ 10/12/15 BiCMOS Now With output enable. Revolutionary pinout.
MCM6729A 32 400 (WJ)SOJ 8/10/12/15 | BICMOS | 4Q93 | With output enable. Revolutionary pinout.
256K 32Kx8 | MCM6706A 28 300 (J)SOJ 8/10/12 BiCMOS Now Use for new quals and designs. Evolutionary
pinout. Fastest 256K on the market.
MCM6706R 32 300 (J)SOJ 6/7/8 BiCMOS | 4Q93 | Revolutionary pinout. Sampling 3Q93.
32Kx9 | MCM6705A 32 300 (J)SOJ 10/12 BiCMOS Now Evolutionary pinout.
64Kx4 | MCM6708A 24 300 (J)SOJ 8/10/12 BiCMOS Now Use for new quals and designs. Evolutionary
pinout.
MCM6709A 28 300 (J)SOJ 8/10/12 BiCMOS Now Use for new quals and designs. Output
enable. Evolutionary pinout.
MCM6709R 28 300 (J)SOJ 6/7/8 BiCMOS | 4Q93 | Revolutionary pinout. Sampling 3Q93.
Table 2. CMOS Fast Static RAMs (12 to 45 ns)
Qrgani- Motorola Pin Packaging Access Time Tech- Pro-
Density | ‘zation | PartNumber | Count | Package width in mils (ns Max) nology -} ‘duction Comments
aMm 512Kx8 | MCM6246 36 400 (WJ)SOJ 25/30/35 HCMOS | 4Q93 | Output enable. Revolutionary pinout.
1Mx4 | MCM6249 32 400 (WJ)SOJ 25/30/35 HCMOS | 4Q93 | Output enable. Revolutionary pinout.
™ 128Kx8 | MCM6226A 32 400 (WJ)SOJ 20/25/35/45 HCMOS Now Standard asynchronous.
256Kx4 | MCM6229A 28 400 (WJ)SOJ 20/25/35/45 HCMOS Now Standard asynchronous.
1Mx1 | MCM6227A 28 400 (WJ)SOJ 20/25/35/45 HCMOS Now Separate 1/O.
256K 16Kx16 | MCM62996 52 (FN)PLCC 15/20/25 HCMOS Now Choice of 5 V or 3.3 V power supplies for
output buffers. For wide bus applications.
32Kx8 | MCM6206C 28 300 (J)SOJ/(P)DIP 15/17/20/25/35 | HCMOS Now
MCM6206D 28 300 (J)SOJ/(P)DIP 15/17/20/25/35 | HCMOS Now Replaces MCM6206C.
MCM62V06D 28 300 (J)SOJ/(P)DIP 25/35 HCMOS | 3Q93 | Sampling 3Q93. First 3.3 V power supply.
32Kx9 | MCM6205C 32 300 (J)SOJ 15/17/20/25/35 | HCMOS Now
MCM6205D 32 300 (J)SOJ 15/17/20/25/35 | HCMOS Now Replaces MCM6205C.
64Kx4 | MCM6208C 24 300 (J)SOJ/(P)DIP 15/20/25/35 | HCMOS | Now
MCM6209C 28 300 (J)SOJ/(P)DIP 15/20/25/35 HCMOS Now Output enable access time = 6 ns.
MOS Memories 2.7-2 Motorola Master Selection Guide Rev 6
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Table 2. CMOS Fast Static RAMs (12 to 45 ns) (continued)

Organi- Motorola Pin Packaging Access Time | Tech- Pro-
Density | zation | Part Number | Count | Package width in mils {ns Max) nology | duction Comments
256K | 256Kx1 | MCM6207C 24 300 (J)SOJ/(P)DIP 15/20/25 HCMOS Now Separate I/0.
(cont.)
64K 8Kx8 | MCM6264C 28 300 (J)SOJ/(P)DIP 12/15/20/25/35 | HCMOS Now Complementary chip enables.
8Kx9 | MCM6265C 28 300 (J)SOJ/(P)DIP 12/15/20/25/35 | HCMOS | Now | Complementary chip enables.
Table 3. Application Specific Static RAMs
Descrip- Organi- Motorola Pin Access Time | Tech- Pro-
tion zation Part Number | Count Packaging (ns Max) nology | duction Comments
Processor 64Kx18 | MCM67B618 52 (FN) PLCC 9/12/18 BiCMOS | 3Q93 | Burst mode for i486™/Pentium™
Specific (non-pipeline). 3.3 V I/O compatible.
MCM67C618 52 (FN) PLCC 9 BiCMOS [ 3Q93 | Burst mode for i486/Pentium (pipeline). 3.3 V
1/0 compatible.
MCM67M618 52 (FN) PLCC 11/14/19 BiCMOS | 3Q93 | Burst mode for '040/PowerPC (non-pipeline).
3.3 V I/O compatible.
32Kx18 | MCM67B518 52 (FN) PLCC 9/12/18 BiCMOS | 4Q93 | Burst mode for i486/Pentium. 3.3 V I/O
compatible.
MCM67M518 52 (FN) PLCC 10/14/19 BiCMOS | 4Q93 | Burst mode for '040/PowerPC (non-pipeline).
3.3 V I/O compatible.
32Kx9 MCM62486A 44 (FN) PLCC 11/12/14/19/24 | HCMOS Now Burst mode for i486 applications >50 MHz.
MCM62486B 44 (FN) PLCC 11/12/14/19/24 | HCMOS | 1Q94 | Replaces MCM62486A. Sampling 1Q94.
MCM62Vv486B 44 (FN) PLCC 24 HCMOS 1Q94 First 3.3 V power supply burst RAM.
MCM62940A 44 (FN) PLCC 11/12/14/19/24 | HCMOS Now Burst Mode for '040/Power PC.
8Kx24 MCM56824A 52 (FN) PLCC 20/25/35 HCMOS Now Designed for DSP56001 appl., replaces 3
8Kx8’s.
Latched 64Kx18 MCM67A618 52 (FN) PLCC 12/15/20 BiCMOS 3Q93 | General asynchronous, latched address
Address and data.
MCM67W618 52 (FN) PLCC 12/15/20 BiCMOS | 3Q93 | General asynchronous, latched address.
16Kx16 | MCM62995A 52 (FN) PLCC 15/20/25 HCMOS Now DSP96000 and MIPS R3000 applications.
Latch on address inputs.
8Kx20 MCM62820A 52 (FN) PLCC 17/23 HCMOS Now Designed for MIPS R3000 cache.
Synchronous | 64Kx18 | MCM67F618 52 (FN) PLCC 12/15 BiCMOS | 3Q93 | General CISC synchronous. Register to
latch. Registered output enable. Registered
chip enable. 3.3V I/0O compatible.
MCM67P618 52 (FN) PLCC 8/10/12 BiCMOS | 3Q93 | General RISC, synchronous pipelined.
Register to register. Registered output
enable. Registered chip enable. 3.3V
1/0 compatible.
128Kx9 | MCM67D709 52 (FN) PLCC 16/20 BiCMOS | 4Q93 | Synchronous dual I/O for 88110.
MCM67Q709 52 (FN) PLCC 10/12 BiCMOS | 1Q94 | General synchronous separate /O with write
pass-through.
256Kx4 | MCM67F804 32 400 (WJ)SOJ 12/15 BiCMOS | 3Q93 | General synchronous; secondary cache
RISC. Register to latch. Registered output
enable. Revolutionary pinout. 3.3V
1/0 compatible.
MCM67P804 32 400 (WJ)SOJ 10/12 BiCMOS | 3Q93 | General synchronous; secondary cache
RISC. Register to register. Registered output
enable. Revolutionary pinout. 3.3V I/O
compatible.
MCM67Q804 36 400 (WJ)SOJ 10/12 BiCMOS | 3Q93 | Graphics; general RISC. Register to register.
Revolutionary pinout. 3.3 V /O compatible.
Write pass through. Separate 1/0O.
16Kx16 | MCM62990A 52 (FN) PLCC 15/20/25 HCMOS Now Designed for advanced RISC-CISC
cache applications.
Motorola Master Selection Guide Rev 6 2.7-3 MOS Memories
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Table 3. Application Specific Static RAMs (continued)

Descrip- Organi+ Motorola Pin : AccessTime | Tech- Pro-
tion zation Part Number | Count Packaging {ns Max) nology | duction Comments
Synchronous 32Kx9 MCM62110 52 (FN) PLCC 15/17/20 HCMOS Now Dual I/O’s for 88110 and other
(cont.) multiprocessor applications.
MCM62950A 44 (FN) PLCC 15/20/25 HCMOS Now General synchronous.FChoice of5Vor3.3V
power supplies for output buffers.
64Kx4 MCM62980 28 300 (J)SOJ 15/20 HCMOS Now For RISC and CISC systems; 1-stage pipeline.
MCM62982 28 300 (J)SOJ 12/15 HCMOS Now Registered outputs for two stage pipeline.
8Kx8 MCM62X308 28 300 (J)SOJ 20 HCMOS | 3Q93 |50 MHz FIFO line buffer.
4Kx12 MCM62973A 44 (FN) PLCC 18/20 HCMOS Now Pipelined with chip select.
MCM62974A 44 (FN) PLCC 18/20 HCMOS Now Pipelined with output enable.
MCM62975A 44 (FN) PLCC 25/30 HCMOS Now Output enable.

Table 4. Fast Static RAM Modules (Contact Fast SRAM Marketing for Custom Fast SRAM Modules)

Descrip- Organi- - Motorola Pin ; Access Time | - Tech: Pro-
tion zation Part Number | Count Packaging {ns Max) nology | duction Comments
R4000 64Kx44 | MCM4464 80 (SG)SIMM 12/15/17 BiCMOS Now 1MB cache using 4 modules, all TAG
Secondary Series options available.
Cach
Modu | 256Kxd4 | MCM44256 80 | (SG)SIMM 12/16/17 | BICMOS | Now | 4MB cache using 4 modules, all TAG
Series options available.
Standard 2x32Kx36 | MCM36232 76 )P 15/20 HCMOS Now Four bytes, with parity.
FSRAM
Modules | 256Kx32 | MCM32257 64 @1P 20/25/35 | HCMOS | Now | Uses 1M Fast SRAMs, JEDEC standard.
(SG) SIMM 2Q93
128Kx32 | MCM32128 64 2P 20/25/35 HCMOS 2Q93 Industry standard, x32 family.
(SG) SIMM Now
64Kx32 MCMB3264A 64 )P 15/20 HCMOS | Now Designed for 32-bit systems, JEDEC standard.
1Mx8 MCM81100 60 (SG)SIMM, 20/25/35 HCMOS | 3Q93 | Telecom applications.
(2)IP
256Kx8 MCM8256 60 2P 15/20 HCMOS Now JEDEC standard module.
i486 Cache 32Kx32 | MCM32A32 64 (SG)SIMM 33/50 MHz HCMOS Now 128 KB | Compatible with Multiple i486 Chip
Module with Set; Opti, SIS, UMC, VLSI and others
Tgand | 64Kxa2 | McMazaee 64 | (SG)SIMM | 3350MHz | HOMOS | Now | 256K | ¢ OF"
Altered Bit | 12gKx32 | MCM32A128 64 (SG)SIMM 33/50MHz | HCMOS | 2Q93 | 512KB | Compact dual readout SIMM.
256Kx32 | MCM32A256 64 (SG)SIMM 33/50 MHz HCMOS | 2Q93 1MB | Jumperless cache upgrade.
Pentium 32Kx72 MCM72PB32SG 68 (SG)SIMM 60/66 MHz BiCMOS 3Q93 3Q93 | Pentium compatible burst
Secondary sequence.
Sﬁgg; 64Kx72 MCM72PB64SG 68 (SG)SIMM 60/66 MHz BiCMOS | 3Q93 3Q93
MOS Memories 2.7-4 Motorola Master Selection Guide Rev 6




MOS Memories

Dynamic RAMs

Introduction

DRAMSs offer the lowest cost per bit of any memory.
Because of this, they are very popular for a wide range of
applications, particularly for high-density memories involving
very high memory capacity such as main-frame computers,
personal computers, and work- stations. Motorola’s dynamic
RAM portfolio includes 1M, 4M and 16M devices with x1, x4,

x16, and x18 organizations in fast page, nibble, and static

Table 5. Dynamic RAMs (HCMOS) (Contact DRAM Marketing)

column mode options that significantly reduce access time.
These devices are also available on memory modules in
densities to 64M, with or without parity and error correction.

All devices are fabricated using HCMOS technology and
designed for single 5-volt power supply operation. All have
CAS before RAS and RAS-only refresh modes.

Motorola Address Operating
Organi- Part Pin Packaging Access Time Current Pro-
Density | zation Number Count Package width in mils (ns Max) {(mA Max) | duction Comments
M 1Mx1 MCM511000A 18, 20, 300 (P)DIP, 100 (Z)IP 70/80 80/70 No new customers. No
N qﬁer Juneg3.
MCM511000A _ 300 SO(Jy new customers.
7300 (P)DIP, 100 (2)IP,
MCMS511000B {20, 20/26 100 (2)IP, 300 SO No hew customers.
Orders Itd. after Sept93.
256Kx4 | MCM514256A |, 300.(P)DIP,.100 (2)IP, 300.80(J)
MCM514256A.
MCM514256B
4M 4Mx1 MCM54100A 20, 20/26 100 (2)IP, 300 SOJ(N), 300 60/70/80 120/100/85 Now Fast page mode cycle
(T)SOP time = 50/55/55 ns
MCM54100A-C 20, 20/26 100 (2)IP, 300 SOJ(N), 300 70/80 100/85 Now Industrial temp range
(MSOP (- 40° to + 85°C)
1Mx4 | MCM54400A 20, 20/26 100 (2)IP, 300 SOJ(N), 300 60/70/80 120/100/85 Now Fast page mode cycle
(MysorP time = 45/45/50 ns
MCM54400A-C 20, 20/26 100 (2)IP, 300 SOJ(N), 300 70/80 100/85 Now | Industrial temp range
(T)SOP (—40° to + 85°C)
MCM54400A-V 20, 20/26 300 SOJ(N), 300 (T)SOP 80 60 2Q93 | 3.3V fast page mode
cycle time = 50 ns
512Kx8 | MCM54800A 28 400 SO(J), 400 (T)SOP 70/80 105/90 Now Fast page mode cycle
time = 45/50/60 ns
MCM5L4800A 28 400 SO(J), 400 (T)SOP 70/80 105/90 Now Fast page mode with low
power battery backup
MCM5V4800A 28 400 SO(J), 400 (T)SOP 70/80 105/90 Now | Fast page mode with
low power self refresh
256Kx16 | MCM54170A 28 400 SO(J) 70/80/100 75/65/60 TBD Fast page mode, 1 CAS,
2W, 1024 refresh
MCMB54260A 28 400 SO(J) 70/80/100 100/85/75 3Q93 | Fast page mode, 2 CAS,
1W, 512 refresh
256Kx18 | MCM54190A 28 400 SO(J) 70/80/100 75/65/60 TBD Fast page mode, 1 CAS,
2W, 1024 refresh
MCM&54280A 28 400 SO() 70/80/100 110/95/85 3Q93 | Fast page mode, 2 CAS,
1W, 512 refresh
16M 4Mx4 MCM516400 24/28 400 SO(J), 400 (T)SOP 60/70/80 90/80/70 4Q93 | 4Krefresh .
MCM517400 24/28 400 SO(J), 400 (T)SOP 60/70/80 85/100/120 | 4Q93 | 2Krefresh
MCM516400B 24/26 300 SO(J), 300 (T)SOP 50/60/70 7? 4Q93 | 4K refresh, 5V/3.3V,
Hyper Page Mode
MCM517400B 24/26 300 SO(J), 300 (T)SOP 50/60/70 ?7? 4Q93 | 2K refresh, 5V/3.3V,
Hyper Page Mode
Motorola Master Selection Guide Rev 6 2.7-5 MOS Memories
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Table 6. Dynamic RAM Modules (Contact DRAM Marketing for Custom DRAM Modules)

—— —
o Motorola Address Operating
Organi- Part Pin | Access Time Current “Pro-
zation Number J_Count | Packaging (nsMax) | (mAMax) | duction Comments
256Kx8 256KB MCMB84256 30 (AS)IMM 70/80 160/140 Now Fast page mode cycle time =
' 40/45 ns
1Mx8 1MB MCM81430 30 (S)IMM 60/70/80 , 240/220/170 Now Fast page mode cycle time =
40/45 ns
4Mx8 4MB MCM84000 30 (AS)IMM 60/70/80 960/800/680 Now Fast page mode cycle time =
45/50 ns
16Mx8 16MB MCM81600 30 (S)IMM 60/70/80 960/800/680 4Q93 | Fast page mode cycle time =
40/45/50 ns
256Kx9 256 KB MCM94256 30 (AS)IMM 70/80 225/195 Now Fast page mode cycle time =
with Parity 40/45 ns
1Mx9 1MB MCM91430 30 (S)iMm 60/70/80 330/280/240 Now Fast page mode cycle time =
with Parity 40/45 ns
4Mx9 4MB MCM94000 30 (AS)IMM 60/70/80 1080/900/765 Now Fast page mode cycle time =
with Parity 45/50 ns
16Mx9 16MB MCM91600 30 (S)IMM 60/70/80 1080/900/765 4Q93 | Fast page mode cycle time =
with Parity 40/45/50 ns
1Mx18 2MB MCM18100 72 (AS)IMM, (ASG)-gold 60/70/80 240/220/170 Now Half-populated MCM36100
with Parity
2Mx18 4MB MCM18200 72 (S)IMM, (SG)-gold 60/70/80 672/572/492 Now | Half-populated MCM36200
with Parity
4Mx18 8MB MCM18400 72 (AS)IMM, (ASG)-gold 60/70/80 720/600/510 Now | Half-populated MCM36400
with Parity
8Mx18 16MB MCM18800 72 (S)IMM, (SG)-gold 60/70/80 732/612/522 Now | Half-populated MCM36800
with Parity
256Kx32 1MB MCM32256 72 (AS)IMM, (ASG)-gold 70/80 640/560 Now Fast page mode cycle time =
40/45 ns
512Kx32 2MB MCM32512 72 (AS)IMM, (ASG)-gold 70/80 656/576 Now Fast page mode cycle time =
40/45 ns
1Mx32 4MB MCM32130 72 (SH)IMM, (SHG)-gold 60/70/80 960/800/680 Now Fast page mode cycle time =
45/50 ns
2Mx32 8MB MCM32230 72 (SH)IMM, (SHG)-gold 60/70/80 976/816/696 Now | Fast page mode cycle time =
45/50 ns
4Mx32 16MB MCM32410 72 (S)IMM, (SG)-gold 60/70/80 3840/3200/2720 | 4Q93 | Double-sided module using
4m DRAM
8Mx32 32MB MCM32800 72 (S)IMM, (SG)-gold 60/70/80 976/816/696 4Q93 | Fast page mode cycle time =
40/45/50 ns
256Kx36 iMB MCM36256 72 (S)IMM, (SG)-gold 70/80 940/820 Now | MCM32256 with parity
with Parity application
512Kx36 2MB MCM36512 72 (S)IMM, (SG)-gold 70/80 964/844 Now MCM32512 with parity
with Parity application
1Mx36 4MB MCM36100 72 (AS)IMM, (ASG)-gold 60/70/80 1320/1120/960 Now | MCM32130 with parity
with Parity application
2Mx36 8MB MCM36200 72 (AS)IMM, (ASG)-gold 60/70/80 1344/1144/984 Now | MCMB32230 with parity
with Parity application
4Mx36 16MB MCM36400 72 (S)IMM, (SG)-gold 60/70/80 1440/1200/1020 | 4Q93 | MCM32400 with parity
with Parity application
8Mx36 32MB MCM36800 72 (S)IMM, (SG)-gold 60/70/80 1464/1224/1044 | 4Q93 | MCM32800 with parity
with Parity application

Note: Package suffixes are enclosed by () in packing column.
AS = SIMM (Board Revision)

ASG = Gold Pad SIMM (Board Revision)

L=SIP

LH = Low Height SIP

S =SIMM

SG = Gold Pad SIMM

SH = Short Height SIMM
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Table 6. Dynamic RAM Modules (Contact DRAM Marketing for Custom DRAM Modules) (continued)

Motorola Address Operating
Qrgani- Byte Part Pin Access Time Current Pro-
zation Density Number Count Packaging (ns Max) (mA Max) duction Comments
256Kx40 1iMB MCM40256 72 (AS)IMM, (ASG)-gold 70/80 800/700 Now MCMB32256 with error correction
used for EDC applications
512Kx40 2MB MCM40512 72 (AS)IMM, (ASG)-gold 70/80 820/720 Now | MCM32512 with error correction
used for EDC applications
1Mx40 4MB MCM40100 72 (AS)IMM, (ASG)-gold 60/70/80 1200/1000/850 Now MCM32100 with error correction
used for EDC applications
2Mx40 8MB MCM40200 72 (AS)IMM, (ASG)-gold 60/70/80 1220/1020/870 Now MCM32200 with error correction
used for EDC applications
4Mx40 16MB MCM40400 72 (S)IMM, (SG)-gold 60/70/80 1200/1000/850 4Q93 | MCM32400 with error correction
used for EDC applications
8Mx40 32MB MCM40800 72 (S)IMM, (SG)-gold 60/70/80 1220/1020/870 4Q93 | MCM32800 with error correction
used for EDC applications
1Mx72 8MB MCM72100 100 | (SG)-gold 60/70/80 2360/2000/1730 | 1Q93 | 64 bit data bus and 8 bit for EDC
2Mx72 16MB MCM72200 100 | (SG)-gold 60/70/80 2596/2236/1966 | 1Q93 | 64 bit data bus and 8 bit for EDC
4Mx72 32MB MCM72400 100 | (SG)-gold 60/70/80 2360/2000/1730 | 4Q93 | 64 bit data bus and 8 bit for EDC
8Mx72 64MB MCM72800 100 | (SG)-gold 60/70/80 2596/2236/1966 | 4Q93 | 64 bit data bus and 8 bit for EDC
Note: Package suffixes are enclosed by ( ) in packing column.
AS = SIMM (Board Revision)
ASG = Gold Pad SIMM (Board Revision)
L=8IP
LH = Low Height SIP
S =SIMM
SG = Gold Pad SIMM
SH = Short Height SIMM
SHG = Short Height Gold Pad SIMM
Table 7. General Memory Products (Contact DRAM Marketing)
[ Motorola Address Operating
Organi- Part Pin Packaging Access Time |  Current Pro-
Density | zation Number Count Package width in mils {ns Max) (mA Max) | duction Comments
2K 256Kx8 [ MCM2814 8 300 (P)DIP, 150 PSO(G) Now | EEPROM, serial byte
programmable, 3V - 6
V supply read
16K 2Kx8 | MCM2018A o4 300 PDIP(N) -35/45/55 135 ‘Now §
256K 32Kx8 | MCM60L256A-C 28 330 PSOG(F) 100 75 Now | Extended temp range
(—40° to + 85°C)
MCMB60L256A-V 28 330 PSOG(F) 100 75 Now Extended temp range
(—40° to + 105°C)
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TTL, ECL, CMOS and

Special Logic Circuits

In Brief ...

Since the inception of IC technology, Motorola has
earned a reputation as the supermarket for digital logic
circuits. Although early circuit designs such as RTL, DTL,
HTL, etc., have been largely supplanted by newer
techniques, Motorola’s reputation as a leading-edge
supplier of standard logic families remains unchallenged.

Motorola currently concentrates on supplying those
logic families and functions that advance the
state-of-the-art as well as serving the needs of designers
requiring interface circuits for more complex ICs and
semicustom designs. It does so with three technologies:

ECL (four unique families) for high speed

TTL (two families) for high performance at lower cost

CMOS (three families), for lowest power dissipation

This selector guide contains only devices in production
at Motorola’s Logic I.C. Division, accurate to the date of
publication.

There are numerous new devices introduced between
printings of the Master Selector Guide. Therefore, the
Logic Division publishes a selector guide on a quarterly
basis. This selector guide, SG366/D, can be ordered from
your nearest Motorola Sales Office or from the Motorola
Literature Distribution Center.

The Logic I.C. Division publishes a New Product
Calendar quarterly that reflects any recent device
releases and the approximate dates new devices are
expected to be released.

There are many new devices in various stages of
development on Motorola’s Logic I.C. Division’s design
schedule. Call your nearest Motorola Sales Office for the
current status of any device not listed within this guide.
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Introduction

Which Logic Family
Is Best for You?

By Gary Tharalson, Motorola, Inc., Mesa, AZ

Selecting a logic family for a new design from today’s
rapidly changing semiconductor technologies can be a
perilous task. There are huge ratios between the highest and
lowest values of several characteristics — for speedit’s 250:1,
power 83,000:1, and output drive 24:1. With the many choices
available, itis easy to under- or over-supply an application with
inadequate or excessive capabilities.

Logic Families

Although many family technologies are available, they can
be divided into roughly three broad categories:
transistor-to-transistor ~ logic  (TTL), = complementary
metal-oxide semiconductor (CMOS) technology, and emitter
coupled logic (ECL). TTL and ECL are bipolar technologies
that differ inimplementation techniques while CMOS (an MOS
technology) differs in fundamental transistor structure
and operation.

The designation “bipolar” refers to the basic component of
TTL ICs, the bipolar npn transistor. Since the output drivers
and the input buffers both use transistors, there is a direct
transistor-to-transistor connection. Older technologies were
interconnected via passive components like resistors
and diodes.

Since the original TTL design, several enhancements have
reduced power and increased speed. Common to these has
been the use of Schottky diodes, which, ironically, no longer
result in strictly TTL connections. The two names, Schottky
and TTL, are used in combination: LS (Low power Schottky),

TYPICAL OF ALL OUTPUTS
TTL T
EQUIVALENT OF EACH INPUT
Voo - .
RE Q OUTPUT
INPUT - -

ALS (Advanced Low power Schottky), and National
Semiconductor’s FAST (Advanced Schottky) TTL.

The outstanding characteristics of TTL compared to
CMOS in the past have been its higher speed, output drive,
and transistor gain. These advantages are rapidly
diminishing.

CMOS field-effect transistors differ from bipolar transistors
both in structure and operation. The primary advantages of
CMOS are its low power dissipation and small physical
geometry. Recent advances in design and fabrication have
brought CMOS devices into the same speed and output drive
arena as TTL. Again, enhancements have resulted in
additional classifications: MG (Metal-Gate CMOS), HC

(High-speed silicon gate CMOS), and National
Semiconductor’s FACT (Advanced CMOS).
ECL derives its name from the common

differential-amplifier configuration in which one side of the
diff-amp consists of multiple input bipolar transistors with their
emitters tied together. An input bias on the opposite side of the
diff-amp causes the amplifier to operate continuously, rather
than saturating high or low. Consequently, ECL consumes a
lot of power in either state but results in the fastest switching
speeds of all the logic families listed in the table,
“Characteristics of Logic Families.”

There have also been many evolutionary advancements in
ECL. Three of the most recent families are 100K (1975), 10H
(1981), and Motorola’s ECLinPS (1987).

Motorola Master Selection Guide Rev 6
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Speed

Speed is typically the first specification designers look at.
When they are asked what features of a logic family they
would like enhanced, usually they want more speed. But
increased speed often brings potential problems, including
increased noise generation, higher power consumption,
increased component and system cost, and more difficult
board layout. Obviously, the other family characteristics must
be considered.

In the table, family speed is compared using typical values
for three specs: propagation delay through a simple gate,
flip-flop toggle frequency, and output switching time. Typical
values can be misleading because they are frequently
specified according to different vendors’ criteria, but they are
usually an average of minimum and maximum values.

For a final assessment of a particular component’s
performance, the minimum/maximum specifications in most
vendors’ data books should be examined. Furthermore, the
switching (edge) rate is highly load dependent. Once again,
data book specifics must be compared.
~ Power Consumption

The amount of power an application consumes and the
heat generated are frequently of prime importance. Power

dissipation, one of the major differences between the three
families, may limit the designer’s choices.

TTL power consumption is moderate and constant over
operating frequencies up to about 10 MHz. It then begins to
climb rapidly. Although only a few milliwatts are consumed by
each device, a complete system may use substantial power.

CMOS power consumption, on the other hand, is highly
frequency dependent. At quiescent (zero frequency), it
consumes almost no power at all, measured in microwatts per
device. However, its consumption grows almost linearly with
frequency, so at maximum operating frequency it may be
several milliwatts per device. The great power advantage of
CMOS derives from the fact that in most applica‘ions, inost of
the devices will not be operating at high frequencies at any
given time. Consequently, the average system power is
greatly diminished.

Because of its inherent design, ECL consumes the most
power at frequencies below about 30 MHz. However, at higher
frequencies, TTL and CMOS can consume more. The power
used by ECL is fairly constant over its entire operating
frequency range. Designers of large, high-performance ECL
systems may have to use more complex cooling and power
distribution techniques.

TTL, ECL, CMOS and Special Logic Circuits 3.1-2
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Characteristics of Logic Families

Speed
OR gate propagation delay (tp|_H) (ns) 9 7 3 65 8 5 1 0.75 0.33
D flip-flop toggle rate (MHz) 33 45 125 4 45 160 330 400 1,000
Output edge rate (ns) 6 3 2 50 4 2 1 0.7 0.5
Power Consumption Per Gate (mW)
Quiescent 5 1.2 12.5 0.0006 | 0.003 | 0.003 25 50 25
Operating (1 MHz) 5 1.2 12,5 0.04 0.6 0.8 25 50 25
Supply Voltage (V) +45 | +45 | +45 +3 +2 +2 -49 | -42 |-49t0-55/
to to to to to to to to -42t0-4.8
+5.5 +5.5 +5.5 +18 +6 +6 -55 | —-438
Output Drive (mA) 8 8 20 1 4 24 50-Q | 50-Q 50-Q
load load load
DC Noise Margin (%)*
High Input 22 22 22 30 30 30 27 41 28/41
Low Input 10 10 10 30 30 30 31 31 31/31
Packaging
DIP Yes Yes Yes Yes Yes Yes Yes Yes No
SO Yes Yes Yes Yes Yes Yes No No No
PLCC No Yes Yes No No Yes Yes No Yes
Functional Device Types 190 210 110 123 103 80** 85 44 30
Relative 1-25 Quantity Price/Gate 0.9 1 1 0.9 0.9 1.5 2 10 28

*

Typical noise margin expressed as a percentage of typical output voltage swing.
** Combined Motorola and National Semiconductor Corp. offering.
*** ECLInPS is available in both 10H- and 100K-compatible versions.

Manufacturers Referenced:

(HC) Motorola High-speed silicon géte CMOS
(LS) Motorola Low power Schottky TTL (FACT) Motorola Advanced CMOS
(ALS) Texas Instruments Advanced Low (10H) Motorola 10H Series ECL
(FAST) Motorola Advanced Schottky TTL (100K) National 100K Series ECL
(MG) Motorola 14000 Series Metal Gate CMOS (ECLinPS) Motorola advanced ECL
Veet T ? Veez
é OUTPUT
© AeB
Ao——¢
INPUTS é ?
Bo I/|
VEE © < -
|
— |
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Introduction

Supply Voitage

The power supply voltage required for TTL and ECL is
restricted to fixed values. Only a narrow voltage variation is
allowed for the device to remain within specifications. Since
these families also consume substantial amounts of power,
there is a large current flow through the power lines.

To avoid unacceptable voltage fluctuation, various
preventive measures may be necessary, such as remote
sensing of the supply regulator, heavy power buses and filters,
and multilayer pc boards with separate power and ground
planes. Typically, a high-speed energy-storage capacitor is
required near each logic device. That capacitor maintains the
correct device voltage during high current switching.

An important advantage of CMOS is the large range of
supply voltage over which operation is specified, particularly
at lower values. By allowing systems to be operated at
voltages as low as 2 to 3V, not only is power consumption
lowered but noise generation from fast signal switching is
reduced. In similar fashion, the narrow switching level swings
of ECL (about 800 mV) helps to moderate its noise generation.

Output Drive

An important characteristic of a logic device is its ability to
drive relatively large loads directly. This eliminates the
requirement for special interface buffers. The older families
within TTL and especially CMOS had only limited drive
capability (below 10mA). All of the advanced logic family
versions have significantly increased drive capacity. Several
(FACT and all ECL) are capable of driving 50-Q transmission
lines directly. Furthermore, because of the symmetrical
sink/source capability of FACT, its rise and fall times are nearly
equal, resulting in balanced delay times.

Noise Margin

Noise immunity refers to the resistance of a logic device to
undesired switching. Depending on the input level, a noise
glitch that causes a transient large enough to cross the input
switch point can result in erroneous operation. Clearly, the
larger the voltage difference between the switch point and the
normal input high and low levels, the more the immunity to
erroneous switching. In the table, these differences are
expressed as a percentage of the swing between typical
output high- and low-voltage logic levels.

The venerable dual-in-line package (DIP) has been, and
still is, very popular. One reason is the ease with which
prototype circuits using it can be fabricated and debugged.
Particularly prominent is that an industry standard pinout
arrangement, which puts power and ground on the end pins,

TTL, ECL, CMOS and Special Logic Circuits
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has been adopted for all the TTL and CMOS families in the
accompanying table.

Package Standardization

This standard package not only eases design procedures
but also simplifies final production testing. This same
standardization has been carried over to the new small-outline
(SO) package for surface mounting. The SO package
averages about 70% smaller in footprint than a DIP.

Fast switching of several outputs simultaneously (such as
on an octal interface device) may result in a phenomenon
called “ground bounce” voltage. This results partially from
ground path current flow through internal lead inductance,
and from the interaction between internal input and output
ground paths.

Although present ground bounce voltage is well below
CMOS trigger levels, TTL input devices may require special
consideration. A number of approaches to internal circuit and
package design have been developed to reduce ground
current effects. Indications are that ground bounce will soon
be reduced to nominal levels.

More Devices, Less Space

Lower product costs can result from packing more logic
devices into less pc board space and then using automation
to assemble and test the product. This opportunity is vastly
enhanced by the ability of present technology to supply
thousands of identical surface-mounting packages on a single
large tape-and-reel for high-speed pick-and-place machines.
A user’s package preference — SO or PLCC — is dictated
mainly by the available production assembly capabilities.

Package material has also benefited from improvements in
manufacturing technology. Thus, the majority of packages
that are shipped today (for commercial applications) are
constructed from relatively inexpensive plastic material.

Mix and Match

Many designers have found that the best approach to
achieving their particular application performance goal is to
combine devices from several families. This is particularly
easy in the TTL and CMOS families because of their
industry-standard pinouts, particularly for power and ground.

The obvious advantage of mixing and matching is to
optimize the requirements of selected portions of a design,
whether for speed, power consumption, output drive, or cost.
Some disadvantages are that devices must be analyzed and
tested for compatibility, inventories may increase, and some
performance parameters may be compromised.

-— Reprinted from Electronic Products, May 1989.
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Special Logic Circuits

Table 1. ALExIS — Advance Low-Power Expandable Interface Solutions

Buffer

[ 20-Bit Bufter (3-State, Non-Inverting) MC20LX244 | Bicmos
Flip-Flop

[ 20-8it D Type Fiip-Fiop (3-State, Non-Inverting) MC20Lx374  [BicmOS
Transceiver

| 20-Bit Transceiver (3-State, Non-Inverting) MC20LX245 [ Bicmos
Latch

I 20-Bit Transparent Latch (3-State, Non-Inverting) MC20LX373 lBiCMOS

Table 2. Timing Solutions

Clock Drivers
1:2 Differential Clock Driver MC10/100EL11 ECLInPS Lite
1:6 Differential Clock Distribution Chip MC10/100E211 ECLinPS
1:9 Differential Clock Driver With Low Skew, Enable, Vpp MC10/100E111 ECLinPS
1:9 TTL-TTL Clock Distribution Chip MC10H645 MECL 10H
68030/040 PECL/TTL-TTL Clock Driver (Single @ 5.0 V) MC10/100H640 | MECL 10H
68030/040 PECL/TTL-TTL Clock Driver (Similar to H640) MC10/100H642 | MECL 10H
68030/040 PECL/TTL-TTL Clock Driver MC10/100H644 | MECL 10H
Clock Driver, Quad D-Type Flip-Flop, With Matched Propagation Delays MC74F1803 FAST
Clock Driver, Quad D-Type Flip-Flop, With Matched Propagation Delays MC74F803 FAST
Dual Supply ECL/TTL 1:8 Clock Driver MC10/100H643 MECL 10H
Low Skew CMOS Clock Driver MC88913 CMOS
Low Skew CMOS Clock Driver With Reset MC88914 CMOS
Low Skew CMOS PLL Clock Driver MC88915*55 CMOS
Low Skew CMOS PLL Clock Driver MC88915*70 CMOS
Single Supply PECL/TTL 1:9 Clock Distribution Chip MC10/100H641 MECL 10H
Programmable Delay Chips
Programmable Delay Chip (Dig. 20ps Anal. Ps/mv) MC10/100E196 MECL
Programmable Delay Chip (Digitally Selectable 20ps Res.) MC10/100E195 MECL
- B A
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Special Logic Circuits (continued)

Table 2. Timing Solutions (continued)

Translators
9-Bit ECL-TTL Translator '\Mng: ggf'g:) 1 MECL 10H
9-Bit Latch/ECL-TTL Translator R MECL 10H
9-Bit Latch/TTL-ECL Translator oo |MEe o
9-Bit TTL-ECL Translator 1o MECL 10H
ECL-to-TTL Translator (Single P.S. @+ 5.0V) MC10H350 MECL 10H
Hex MECL 10K-to-MST Translator MC10191 MECL 10K
Hex TTL OR CMOS to CMOS Hex Level Shifter MC14504B CMOS
Quad CMOS-to-ECL Translator (Single P.S. @+ 5.0V) MC10H352 MECL 10H
Quad MECL-to-TTL Translator MC10H125 MECL 10H
Quad MECL-to-TTL Translator MC10125 MECL 10K
Quad MST-to-MECL 10K Translator MC10190 MECL 10K
Quad TTL/NMOS-to-PECL Translator (Single P.S. @+ 5.0V) MC10H351 MECL 10H
Quad TTL-to-MECL Translator, With TTL Strobe Input MC10H124 MECL 10H
Quad TTL-to-ECL Translator (ECL Strobe) MC10H424 MECL 10H
Quad TTL-to-MECL Translator MC10124 MECL 10K
Triple MECL-to-NMOS Translator MC10177 MECL 10K
Registered Hex ECL/TTL Translator MC10/100H605 | MECL 10H
Registered Hex TTL/PECL Translator MC10/100H606 MECL 10H
Registered Hex PECL/TTL Translator MC10/100H607 | MECL 10H
CBM
Carrier Band Modem MC68194 MECL
SCSI Bus Terminator
9-Bit Switchable Passive SCS| Bus Terminator (220X to 330Q) MCCS142233 CMOS
9-Bit Switchable Active SCSI Bus Terminator (110Q) MCCS142234 CMOS
18-Bit Active SCSI Bus Terminator (Also Available in 32-Pin QFP Package) MCCS142235 CMOS
Memory Support

| Quad Dual Output ECL-TTL DRAM Driver With Latch MC10/100H660 I MECL 10H
Industrial Control Unit

| Industrial Control Unit MC145008 | cmos
Bounce Eliminator

I Hex Contact Bounce Eliminator MC14490 | CMOS

TTL, ECL, CMOS and Special Logic Circuits
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Selection by Function

Special Logic Circuits (continued)

Table 3. Phase-Locked Loop

Function

Prescalers

1.1GHz +2 Low Power Prescaler with Stand-By Mode
1.1GHz +256 Prescaler

1.1GHz +32/33, +64/65 Dual Modulus Prescaler
1.1GHz +32/33, +64/65 Dual Modulus Prescaler
1.1GHz +64 Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Dual Modulus Prescaler
1.1GHZ +64/65, +128/129 Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
1.83GHz +256 Prescaler

1.3GHz +256 Prescaler

2.0GHz +32/33, +64/65 Dual Modulus Prescaler

2.0GHz +32/33, +64/65 Dual Modulus Prescaler

2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler
2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler
2.0GHz +64/65, +128/129 Dual Modulus Prescaler

2.0GHz +64/65, +128/129 Dual Modulus Prescaler

2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
225MHz +20/21 Dual Modulus Prescaler

225MHz +32/33 Dual Modulus Prescaler

225MHz +40/41 Dual Modulus Prescaler

225MHz +64 Prescaler

225MHz +64/65 Dual Modulus Prescaler

480MHz +5/6 Dual Modulus Prescaler

520MHz +128/129 Dual Modulus Prescaler

520MHz +64/65 Dual Modulus Prescaler

550MHz +10/11 Dual Modulus Prescaler

550MHz +8/9 Dual Modulus Prescaler

750MHz +2 UHF Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler with Stand-By Mode
1.1GHz +64/65, +128/129 Dual Modulus Prescaler with Stand-By Mode

MC12083
MC12074
MC12028A
MC12028B
MC12073
MC12022A
MC12022B
MC12022SLA
MC12022SLB
MC12022TSA
MC12022TSB
MC12036A
MC12036B
MC12022LVA
MC12022LVB
MC12022TVA
MC12022TVB
MC12076
MC12078
MC12034A
MC12034B
MC12033A
MC12033B
MC12032A
MC12032B
MC12031A
MC12031B
MC12019
MC12015
MC12016
MC12023
MC12017
MC12009
MC12018
MC12025
MC12013
MC12011
MC12090

—40° to +85°C
0° to +70°C
—40° to +85°C
—40° to +85°C
0° to +70°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
0° to +85°C
0° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
—40° to +85°C
0°to +75°C
-40° to +85°C
—30° to +85°C
—40° to +85°C
—40° to +85°C
—30° to +85°C
—30° to +85°C
0°to +75°C
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Table 3. Phase-Locked Loop (continued)

Oscillators
Crystal Oscillator MC12061 0° to +75°C
Low Power Voltage Controlled Oscillator MC12148 —40° to +85°C
Mixer
Analog Mixer . MC12002 —30° to +85°C
Detectors
Phase-Frequency Detector MC4044 0° to +75°C
Phase-Frequency Detector MC4344 -55° to +125°C
Phase-Frequency Detector MC12040 0°to +75°C
Phase-Frequency Detector MCH12140 —40° to +70°C
Phase-Frequency Detector MCK12140 —40° to +70°C
Phase-Locked Loop

| Phase-Locked Loop MC14046B —55° to +125°C
Counters
Counter Control Logic MC12014 0° to +75°C
Phase Comparator and Programmable Counter MC14568B -55° to +125°C
Programmable Modulo-N Counters (N=0-9) MC4016 0° to +75°C
Programmable Modulo-N Counters (N=0-9) MC4018 0° to +75°C
Programmable Modulo-N Counters (N=0-9) MC4316 -55° to +125°C
Multivibrators
130MHz Voltage Controlled Multivibrator MC12101 0°to +75°C
200 MHz Voltage Controlled Multivibrator ) MC12100 0° to +75°C
Dual Voltage-Controlled Multivibrator MC4024 0° to +75°C
Dual Voltage-Controlled Multivibrator MC4324 —55° to +125°C

L
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Table 4. Cross-Functional Table

AND Gates

Quad 2-Input 08 08 081 08A 08 104 104
Quad 2-Input, Open-Collector i 09

Triple 3-Input 1 11 073 1 1

Triple 3-Input, Open-Collector 15

Dual 4-Input 21 21 082

Hex 197

NAND Gates

Quad 2-Input 00 00 011 00A 00

Quad 2-Input, Open-Collector 01

Quad 2-Input, Open-Collector 03 03A

Quad 2-Input, High-Voltage 26

Quad 2-Input Buffer 37 37

Quad 2-Input Buffer, Open-Collector 38 38

13-Input 133 133

Triple 3-Input 10 10 023 10 10

Triple 3-Input, Open-Collector 12

Dual 4-Input 20 20 012 20 20

Dual 4-Input, Open-Collector 22

Dual 4-Input Buffer 40 40

8-Input . 30 068 30

OR Gates

Quad 2-Input 32 32 071 32A 32 103 103
Dual 3-Input 3-Output 110
High-Speed Dual 3-Input 3-0utput 210 210
Triple 3-Input 075 4075

Dual 4-Input 072

NOR Gates

Quad 2-Input 02 02 001 02A 02 102 102
Quad 2-Input Buffer 28

Quad 2-Input Buffer, Open-Collector 33

Dual 5-Input 260

Triple 3-Input 27 025 27

Quad 2-Input With Strobe 100 100
Triple 4-3-3 Input 106 106
Dual 3-Input 3-Output 111
High-Speed Dual 3-Input 3-Output 21 21
Dual 3-Input, Plus Inverter 000

Dual 4-Input 002 | 4002

8-Input 078
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Table 4. Cross-Functional Table (continued)

Exclusive OR Gates

Quad 2-Input 86 86 070 86 86 113 113
Quad 2-Input 386

Quad, Open-Collector 136

Exclusive NOR Gates
Quad, 2-Input Open Drain Output 266 077

Quad, 2-Input 7266 810
Complex Gates
Quad OR/NOR 101 101
Triple 2-3-2 Input OR/NOR 105 105
Triple 2-Input Exclusive OR/Exclusive NOR 107 107
Dual 4-5 Input OR/NOR 109 109
Dual 4-5 Input OR/NOR 209
Dual 2-Wide 2-3 Input OR-AND/OR-AND-Invert 117 117
Dual 2-Wide 3-Input OR-AND 118 118
4-Wide 4-3-3-3 Input OR-AND Gate 119 119
OR-AND/OR-AND-INVERT Gate 121 121
High-Speed Dual 3-Input 3-Output OR/NOR 212
Dual 4-Input OR/NOR
Dual AND-OR-INVERT Gate 51 51 506 51
3-2-2-3 Input AND-OR-INVERT Gate 54
2-Wide and 4-Input AND-OR-INVERT Gate 55
4-2-2-3 Input AND-OR-INVERT Gate 64

Triple Gate (Dual 4-Input NAND Gate and 2-Input 501
NOR/OR Gate or 8-Input AND/NAND Gate)

4-Bit AND/OR Selector (Quad 2-Channel Data 519
Selector or Quad Exclusive NOR Gate)

Dual 5-Input Majority Logic Gate 530

Hex Gate (Quad Inverter plus 2-Input NOR Gate plus 572
2-Input NAND Gate)

2-Wide, 2-Input/2-Wide, 3-Input AND-OR Gate 58
Quint 2-Input AND-OR ' E104
ELO4

Quint 2-Input XOR-OR ) E107
ELO7
Quad Differential AND-NAND E404
ELO5

Quad 4-Input OR-NOR E101
ELO1

8-Input OR-NOR 4078
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Table 4. Cross-Functional Table (continued)

- _ . Function
Inverters/Buffers (2-State)
Hex Inverter 04 04 069 04A 04
Hex Inverter, Open-Collector 05 05

Dual Complementary Pair Plus Inverter 007

Hex Buffer, Non-Inverting 050 4050

Strobed Hex Inverter/Buffer 502

Hex Buffer With Enable 188 188

Hex Inverter With Enable 189 189

Hex Inverter/Buffer 049 4049 195

Hex Unbuffered Inverter 49U uo4

9-Bit Buffer E122

Quad Driver E112
EL12

Translators
Quad TTL to MECL, TTL Strobe 124 124
Quad TTL to MECL, ECL Strobe 424
Quad MECL to TTL 125 125
Quad PECL to TTL, Single Supply 350
Quad TTL/NMOS to PECL 351
Quad CMOS to PECL 352
TTL or CMOS to CMOS Hex Level Shifter 504
Quad MST-to-MECL 10,000 190
Hex MECL 10K to MST Translator 191
9-Bit TTL-ECL Translator 600
9-Bit ECL-TTL Translator 601
9-Bit Latch/TTL-ECL Translator 602
9-Bit Latch/ECL-TTL Translator ‘ 603
Registered Hex ECL-TTL Translator 605

Registered Hex PECL-TTL Translator 607

Bus-Oriented 3-State Circuits
Quad Buffer, Low Enable, 3-State 125A 125 125A 125
Quad Buffer, High Enable, 3-State 126A 126 126A 126

Octal Bus/Line Driver, Inverting, 3-State 240 240 240 240
Octal Bus/Line Driver, 3-State 241 241 241 241

Quad Bus Transceiver, Inverting 3-State 242 242 242

Quad Bus Transceiver, Noninverting, 3-State 243 243

Octal Driver, Noninverting, 3-State 244 244 244A 244

Octal Bus Transceiver, Noninverting, 3-State 245 245 245A 245
Hex Buffer, Common Enable, 3-State 365A 365 365
Hex Inverter, Common Enable, 3-State 366A 366 366
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Table 4. Cross-Functional Table (continued)

Bus-Oriented 3-State Circuits (continued)

Hex Buffer, 4-Bit and 2-Bit, 3-State 367A 367 503 367
Hex Inverter. 4-Bit and 2-Bit, 3-State 368A 368 368
Octal Buffer (81LS95), 3-State 795
Octal Buffer (81L.S96), 3-State 796
Octal Buffer (81LS97), 3-State 797
Octal Buffer (81L.S98), 3-State 798
Octal Buffer/Line Driver, 3-State 540 540 540

Octal Buffer/Line Driver, 3-State 541 541 541

Octal Bus Transceiver, Inverting, 3-State 640 640 640A 640

Octal Bus Transceiver, Noninverting, 3-State 645

Octal Transceiver With Storage, 3-State 623 623

Octal Transceiver/Latch/Multiplexer. Noninverting, 646 646 646
3-State

Octal Transceiver/Latch/Multiplexer. Inverting, 3-State 648 648
Dual Latching Bus Driver : 128

Octal Bidirectional Transceiver With 3-State Outputs 620
623
643

Octal Bus Transceiver/Register Non-Inverting With 652
3-State Outputs

Octal Registered Transceiver Non-inverting, With 543
3-State Outputs

Octal Registered Transceiver Inverting, With 544
3-State Outputs

Octal Bus Transceiver/Inverting, With 3-State Outputs 620

Octal Bus Transceiver With Parity Generator Checker, 657A
With 3-State Outputs 657B

Octal Bus Transceiver, Lite Load F245, With 1245
3-State Outputs

10-Bit Buffer/Line Driver (Non-Inverting), 827
With 3-State Outputs

10-Bit Buffer/Line Driver (Inverting), 828
With 3-State Outputs

Bus Drivers (25Q Outputs)
Triple 4-3-3 Input 123 123
Quad Driver/Receiver With 2-1 Output Multiplexer 330
Dual Driver/Receiver With 4-to-1 Output Multiplexers 332

Quad Driver/Receiver With Transmit 334
and Receiver Latches

Triple 3-Input Driver With Enable 423

3-Bit Registered Transceiver E336

3-Bit Scannable Registered Transceiver E337
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Table 4. Cross-Functional Table (continued)

Transceivers

Octal Bus, Noninverting, Open-Collector 641

Octal Bus, Inverting, Open-Collector 642

Quad Futurebus Backplane, 3-State, Open-Collector 3893A
Quad TTL-ECL 25Q Bus Transceiver 680
6-Bit 50Q ECL-TTL Transceiver 681

Schmitt Triggers
Quad 2-Input NAND 132 132 093 132A 132
Dual 583
Dual 4-Input 13 13

Hex 14 14 584 14A 14
106

Latches
4-Bit Bi-Stable Latch With Q and Q 75 042 75
4-Bit Bi-Stable Latch 77

Octal Transparent Latch, 3-State, Noninverting 373 373 373A 373
Quad Latch 375 168
Quad NAND R-S Latch 279 044
8-Bit Addressable Latch (9334) 259 259 099 259 259
Dual 4-Bit Addressable Latch 256 256 256

Octal Transparent Latch, 3-State 573 573
563 563

Octal Transparent Latch, 3-State, Inverting 533 533

Dual Latch 130 130

Quad (Negative Transition) Latch 133

Quad (Positive Transition) Latch 153

Quint Latch 175 175
Quad NOR R-S Latch 043
Dual 4-Bit Latch 508

8-Bit, Bus-Compatible, 3-State Latches, 598
Binary Address

8-Bit Addressable Latch With Bidirectional Port 599

6-Bit D E150
9-Bit With Parity E175
3-Bit, 4:1 MUX E256
3-Bit, 4:1 MUX E156
5-Bit, 2:1 MUX E154
6-Bit, 2:1 MUX E155
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Table 4. Cross-Functional Table (continued)

Flip-Flops/Registers

Dual J-K 73A 027 73

Dual D 74A 74 013 74A 74 131 131

Dual J-K With Set and Reset 76A 135 135

Dual J-K With Preset 109A 109 109 109

Dual J-K With Clear 107A 107

Dual J-K Edge-Triggered 112A 112 112

Dual J-K Edge-Triggered 113A

Dual J-K Edge-Triggered 114A

4-Bit D Register, 3-State 173 076 173

Hex D With Clear 174 174 174 174A 174

Hex D With Enable 378 378 378

Quad D With Clear ' 175 175 175 175

Octal D With Clear 273 273A 273

Octal D, 3-State 374 374 374A 374

Octal D With Enable 377 377 377

4-Bit D With Enable 379 379

Hex D 176 176

Hex D Master-Slave With Reset 186 186

Octal D, Inverting, 3-State 564 564

Octal D, 3-State 574 574A 574

High-Speed Dual Type D Master-Slave . 231

Octal D Flip-Flop, 3-State 534 534A 534

3-Bit Differential D Flip-Flop E431

4-Bit D Flip-Flop E131
EL31

6-Bit D Register E151
EL51

6-Bit D Register, Differential Data and Clock E451

6-Bit, 2:1 MUX Register E167

5-Bit Differential D Register E452
EL52

9-Bit Hold Register E143

J-K Flip-Flop EL35

Counters

Decade 90

Divide-By-12 92

4-Bit Binary 93 154

Decade, Asynchronously Presettable 196

4-Bit Binary, Asynchronously Presettable 197

BCD Decade, Asynchronously Reset 160A 160A 160 160 160
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Table 4. Cross-Functional Table (continued)

Counters (continued)

4-Bit Binary, Asynchronous Reset 161A 161A 161 161A 161 178 016
BCD Decade, Synchronous Reset 162A 162A 162 162 162

4-Bit Binary, Synchronous Reset 163A 163A 163 163A 163

Up/Down Decade, With Clear 192 510

Up/Down Binary, With Clear 193 516

Up/Down Decade 190 190

Up/Down Binary 191 029 136 136
Decade (Divide By 2 and 5) 290 138

4-Bit Binary 293

Dual Decade 390 518 390

Dual 4-Bit Binary 393 520 393

Dual Decade 490

Decade Up/Down, 3-State 568

Binary Up/Down, 3-State 569A 569

Synchronous 4-Bit Up/Down Binary 669

Up/Down Decade 168 168

Up/Down Binary 169 169

Programmable Decade 522

Programmable Binary 526

Universal Decade BCD 137
Seven-Stage Ripple Counter 024 4024

Decade Counter/Divider 017 4017

Presentable Divide-by-N 018

14-Bit Binary Counter/Divider 060 4060

12-Bit Binary 040 4040 4040

14-Bit Binary 020 4020 4020

Octal Counter/Divider 022

Dual Programmable BCD/Binary 569

Three-Digit BCD 553

Real Time 5-Decade 534

8-Bit Bidirectional Binary Counter, 579

With 3-State Outputs 779

Industrial Time Base Generator 566

8-Bit Synchronous Binary Up Counter EO16
6-Bit Universal Counter E136
8-Bit Ripple Counter E137
8-Bit Bidirectional Binary Counter 269
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Table 4. Cross-Functional Table (continued)

Register Files

4 x 4 Register File, Open-Collector 170
4 x 4 Register File, 3-State 670
16 X 4-Bit Register File 145 145
Shift Register
8-Bit Serial-In/Parallel-Out Shift Register 164 164 164
8-Bit Parallel-In/Serial-Out Shift Register 165 021 165
4-Bit Shift Register 95B
8-Bit Parallel-In/Serial-Out Shift Register 166 014
4-Bit Shift Register 195A 195 195
4-Bit Universal Shift Register 194A 194 194 194 194 141 141
8-Bit Shift/Storage Register, 3-State 299 299 094 299 299
8-Bit Shift Register With Sign Extend, 3-State 322A
8-Bit Shift/Storage Register, 3-State 323 323 323
4-Bit Shift Register, 3-State 395
4-Bit Shifter, With 3-State Outputs 350 350
18-Bit Static Shift Register 006
1-to-64 Bit Variable Length Shift Register 557
Dual 64-Bit Static Shift Register 517
4-Bit Parallel-In/Parallel-Out Shift Register 035
Dual 4-Bit Static Shift Register 015
128-Bit Static Shift Register 562
8-Bit Parallel to Serial S.R. With Input Latches, 3-State 589
8-Bit Serial to Parallel S.R. 3-State ‘ 595A
8-Bit Parallel to Serial S.R. With Input Latches 597
8-Bit Shift Register E141
9-Bit Shift Register E142
8-Bit Scannable Register E241
3-Bit Scannable Registered Address Driver E212
8-Bit Successive Approximation Register 549
559
Multiplexers/Data Selectors
Quad 2-Input Multiplexer, Noninverting 157 157A 519 157A 157 158 158
Quad 2-Input Multiplexer, Inverting 158 158A 158 159 159
Quad 2-Input Multiplexer, Noninverting, 3-State 257B 257A 257 257
Quad 2-Input Multiplexer, Inverting, 3-State 258B 258A 258
Quad 2-Multiplexer, With Output Register 298 173 173
Dual 4-Input Multiplexer 153 153 539 153 153 174 174
Dual 4-Input Multiplexer, 3-State 253 253 253 253
8-Input Multiplexer 151 151 151 151 164 164
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Table 4. Cross-Functional Table (continued)

Multiplexers/Data Selectors (continued)
8-Input Multiplexer, 3-State 251 251 512 251 251
Dual 4-Input Multiplexer (Inverting LS153) 352 352 352
Dual 4-Input Multiplexer (3-State LS352) 353 353 353
QUAD 2-Input Multiplexer With Output Register 398 398
Quad 2-Input Multiplexer With Output Register 399 399

Dual Multiplexer With Latch and Common Reset 132

Dual Multiplexer With Latch 134

Quad Analog Switch/Quad Multiplexer 016 4016
4316

Quad Analog Switch/Quad Multiplexer 066 4066

Triple 2-Channel Analog Multiplexer/Demultiplexer 053 4053
4353

Dual 4-Channel Analog Multiplexer/Demultiplexer 052 4052

Dual 4-Channel Analog Data Selector 529

Quad 2-Input Analog Multiplexer/Demultiplexer 551

8-Channel Analog Multiplexer/Demultiplexer 051 4051
4351

16-Channel Analog Multiplexer/Demultiplexer 067
4-to-16 Decoder 154

Quad 2:1 Multiplexer E157
EL57

5-Bit 2:1 Multiplexer E158
EL58

3-Bit 4:1 Multiplexer E171

2-Bit 8:1 Multiplexer E163

16:1 Multiplexer E164

Triple Differential 2:1 Multiplexer E457

Decoders/Demultiplexers
Dual 1-of-4 Decoder/Demultiplexer 139 139 139A 139
Dual 1-of-4 Decoder (Low) 155 556 171 171
Dual 1-of-4 Decoder, Open-Collector 156
1-of-10 Decoder 42 42
1-0f-10 Decoder/Driver, Open-Collector 145
1-of-8 Decoder/Demultiplexer (Low) 138 138 138A 138 161 161
3-Line to 8-Line Decoder/Demultiplexer 137 137
1-of-10 Decoder, 3-State 537
1-of-8 Decoder, 3-State 538
Dual 1-of-4 Decoder, 3-State 539
Binary to 1-8 (High) 162 162
Dual Binary 1-4 (High) 555 172 172
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Table 4. Cross-Functional Table (continued)

Decoders/Demultiplexers (continued)

BCD-to-Decimal/Binary-to-Octal Decoder 028

4-Bit Latch/4-to-16 Line Decoder (High) 514 4514
4-Bit Latch/4-to-16 Line Decoder (Low) 515
1-0f-8 Decoder/Demultiplexer With Latched Inputs 237

Display Decode Drivers

BCD-to-Seven Segment Decoder/Driver, 47
Open-Collector

BCD-to-Seven Segment Decoder/Driver With Pull-Ups 48 558

BCD-to-Seven Segment Decoder/Driver, 247
Open-Collector

BCD-to-Seven Segment Decoder/Driver With Pull-Ups 248
249

BCD-to-Seven Segment Latch/Decoder/Driver 511 4511

BCD-to-Seven Segment Latch/Decoder/Driver 513
Ripple Blanking

BCD-to-Seven Segment Latch/Decoder/Driver 543

BCD-to-Seven Segment Latch/Decoder/Driver 544
Ripple Blanking

BCD-to-Seven Segment Decoder/Driver, High Current 547

Priority Encoders
10-Line Decimal to 4-Line Priority Encoder 147 147

8-Input to 3-Line Priority Encoder 148 148 532 165 165

8-Input to 3-Line Priority Encoder 748
8-Input to 3-Line Priority Encoder, 3-State 348

8-Input to 3-Line Priority Encoder, 3-State 848

Multivibrators

Retriggerable Monostable Multivibrator 122 198

Dual Retriggerable Monostable Multivibrator 123 4538A
Dual One-Shot (Very Stable) 221

Dual Precision Retriggerable/Resettable 538
Monostable Multivibrator

Oscillators/Timers

24-Stage Frequency Divider 521B

Programmable Timer 536B

Programmable Oscillator Timer 541B

Quad Precision Timer/Driver 415

Receivers
Triple Line ) 14

Quad Line 115 115

Triple Line 116 116
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Table 4. Cross-Functional Table (continued)

- | High | -
Function LS FAST | STD Speed | FACT 10K |t

Receivers (continued)

High-Speed Triple Line 216

Quad Bus 129

Quint Differential Line E116
EL16

Quint High-Frequency Differential Line E416

Comparators
4-Bit Magnitude Comparator 85 85 585 85

5-Bit Magnitude Comparator 166 166

8-Bit Magnitude Comparator 521 521

8-Bit Magnitude Comparator, 3-State 682

8-Bit Magnitude Comparator, 3-State 684
8-Bit Magnitude Comparator 688 688

9-Bit Magnitude Comparator E166

Arithmetic Operators
4-Bit Full Adder 83A 008
4-Bit Full Adder (Rotated LS83A) 283 283

4-Bit ALU 181 181 ' 181 181
381
382

4-Bit Barrel Shifter 350 350

Look Ahead Carry Generator 182 179

Dual High-Speed Adder/Subtractor 180
BCD Rate Multiplier ' 527

Triple Serial Adder (Negative Logic) 038
NBCD Adder 560

9's Complementer 561

Parity Generator/Checkers
9-Bit Odd/Even Parity Generator/Checker 280 280 280 170
12-Bit Parity Generator/Checker 531 160 160
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Special Logic Circuits

Table 5. ALExIS
Advance Low-Power Expandable Interface Solutions

20LX244
20LX245
20LX373
20LX374

20-Bit Buffer (3-State, Non-Inverting)

20-Bit Transceiver (3-State, Non-Inverting)

20-Bit Transparent Latch (3-State, Non-Inverting)
20-Bit D-Type Flip-Flop (3-State, Non-Inverting)

Table 6. Timing Solutions

Clock Drivers

10/100E111 1:9 Differential Clock Driver With Low Skew, Enable, Vbb 28 FN
10/100E211 1:6 Differential Clock Distribution Chip 28 FN
10/100EL11 1:2 Differential Clock Driver 8 D
74F803 Clock Driver, Quad D-Type Flip-Flop, With Matched Propagation Delays 14 N D
74F1803 Clock Driver, Quad D-Type Flip-Flop 14 N D
10/100H640 PECL/TTL-TTL Clock Driver (Single @ 5.0V) 28 FN
10/100H641 1-9 PECL-TTL Clock Distribution Chip (Single P.S. @ 5.0V) ‘ 28 FN
10/100H642 PECL/TTL-TTL Clock Driver (Similar to H640) 28 FN
10/100H643 1:8 ECL-TTL Clock Dist Chip (Dual Supply, H641) 28 FN
10/100H644 PECL/TTL-TTL Clock Driver 28 FN
10H645 1:9 TTL-TTL Clock Distribution Chip 28 FN
88913 Low Skew CMOS Clock Driver 14 N D
88914 Low Skew CMOS Clock Driver With Reset 14 N D
88915*55 Low Skew CMOS PLL Clock Driver 28 FN
88915*70 Low Skew CMOS PLL Clock Driver 28 FN
Programmable Delay Chips

10/100E195 Programmable Delay Chip (Digitally Selectable 20ps Res) 28 FN
10/100E196 Programmable Delay Chip (Dig 20ps Anal. < Ips) 28 FN

Table 7. Translators

10124 Quad TTL-to-MECL Translator 16 PL FN
10125 Quad MECL-to-TTL Translator 16 PL FN
10177 Triple MECL-to-NMOS Translator 16 L

10190 Quad MST-to-MECL 10K Translator 16 PL FN
14504B Hex TTL OR CMOS to CMOS Hex Level Shifter 16 PL D

10H124 Quad TTL-to-MECL Translator 16 PL FN
10H125 Quad MECL-to-TTL Translator 16 PL FN
10H350 PECL-to-TTL Translator (Single P.S. @+ 5.0V) 16 PL FN
10H351 Quad TTL/NMOS-to-PECL Translator (Single P.S. @+ 5.0V) 20 PL FN

*< 20-Pin DIP = 20-Pin PLCC; > 20-Pin DIP = 28-Pin PLCC; See Conversion Table on page 3.1-58
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Table 7. Translators (continued)

10H352 Quad CMOS-to-PECL Translator (Single P.S. @+ 5.0V) 20 PL FN
10H424 Quad TTL-to-ECL Translator (ECL Strobe) 16 PL FN
10/100H600 9-Bit TTL-ECL Translator 28 FN
10/100H601 9-Bit ECL-TTL Translator . 28 FN
10/100H602 9-Bit Latch/TTL-ECL Translator 28 FN
10/100H603 9-Bit Latch/ECL-TTL Translator 28 FN
10/100H605 Registered Hex ECL-TTL Translator 28 FN
10/100H606 Registered Hex TTL-PECL Translator 28 FN
10/100H607 Registered Hex PECL-TTL Translator

*< 20-Pin DIP = 20-Pin PLCC; > 20-Pin DIP = 28-Pin PLCC; See Conversion Table on page 3.1-58

Table 8. CBM

MC68194 CBM — Carrier Band Modem 52 FJ**
**FJ = Ceramic Leadless Chip Carrier (CLCC)

Table 9. SCSI Bus Terminator

MCCS142233 9-Bit Switchable Passive SCSI Bus Term (220Q & 330Q)
MCCS142234 9-Bit Switchable Active SCSI Bus Term (110Q)
MCCS142235 18-Bit Active SCSI Bus Terminator (Also Available in 32-Pin QFP Package)

Table 10. Memory Support

10/100H660 Quad Dual Output ECL-TTL DRAM Driver With Latch

Table 11. Industrial Control Unit

MC14500B Industrial Control Unit 16 PL Dw

Table 12. Bounce Eliminator

MC14490 Hex Contact Bounce Eliminator

Table 13. Phase-Locked Loop

(Programmable Modu]o~N Countefs (N=0-9)
4018 Programmable Modulo-N Counters (N=0-9) 16 PL
4024 Dual Voltage-Controlled Multivibrator 14 PL
4044 Phase-Frequency Detector 14 PL
4316 Programmable Modulo-N Counters (N=0-9) 16 PL
4324 Dual Voltage-Controlled Multivibrator 14 PL
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4344
12002
12009
12011
12013
12014
12015
12016
12017
12018
12019
12022A
120228
12022LVA
12022LVB
12022SLA
12022SLB
12022TSA
12022TSB
12022TVB
12022TVA
12023
12025
12026A
120268
12028A
12028B
12031A
12031B
12032A
120328
12033A
12033B
12034A
12034B
12036A
120368
12040
12061
12073
12074

Table 13. Phase-Locked Loop (continued)

. Function
Phase-Frequency Detector
Analog Mixer
480MHz +5/6 Dual Modulus Prescaler

550MHz +8/9 Dual Modulus Prescaler

550MHz +10/11 Dual Modulus Prescaler

Counter Control Logic

225MHz +32/33 Dual Modulus Prescaler

225MHz +40/41 Dual Modulus Prescaler

225MHz +64/65 Dual Modulus Prescaler

520MHz +128/129 Dual Modulus Prescaler

225MHz +20/21 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
225MHz +64 Prescaler

520MHz +64/65 Dual Modulus Prescaler

1.1GHz +8/9, +16/17 Dual Modulus Prescaler

1.1GHz +8/9, +16/17 Dual Modulus Prescaler

1.1GHz +32/33, +64/65 Dual Modulus Prescaler

1.1GHz +32/33, +64/65 Dual Modulus Prescaler

2.0GHz +64/65, +128/129 Low Voitage Dual Modulus Prescaler
2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler
2.0GHz +64/65, +128/129 Dual Modulus Prescaler

2.0GHz +64/65, +128/129 Dual Modulus Prescaler

2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler
2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler
2.0GHz +32/33, +64/65 Dual Modulus Prescaler

2.0GHz +32/33, +64/65 Dual Modulus Prescaler

1.1GHz +64/65, +128/129 Dual Modulus Prescaler with Stand-By Mode
1.1GHz +64/65, +128/129 Dual Modulus Prescaler with Stand-By Mode
Phase-Frequency Detector

Crystal Oscillator

1.1GHz +64 Prescaler

1.1GHz +256 Prescaler

14 | pL
14 | pPL

16 | PL

16 | PL

16 | PL

16 | PL

8 PL D
8 PL D
8 PL D
8 PL D
8 PL D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8

8

8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
8 P D
14 | PL | FN
16 | PL

8 P D
8 P D
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Table 13. Phase-Locked Loop (continued)

. MmC Function SM
12076 1.3GHz +256 Prescaler 8 D
12078 1.3GHz +256 Prescaler 8 P D
12079 2.8GHz +64/128/256 Prescaler 8

12080 1.1GHz +10/20/40/80 Prescaler 8

12083 1.1GHz +2 Low Power Prescaler with Stand-By Mode 8 D
12090 750MHz +2 UHF Prescaler 16 PL

12100 200 MHz Voltage Controlled Multivibrator 20 P FN
12101 130MHz Voltage Controlled Multivibrator 20 P FN
H12140 Phase-Frequency Detector 8 D
K12140 Phase-Frequency Detector

12148 Low Power Voltage Controlled Oscillator 8 P D
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TTL

Since its introduction, TTL has become the most popular
form of digital logic. It has evolved from the original gold-doped
saturated 7400 logic, to Schottky-Clamped logic, and finally to
the modern advanced families of TTL logic. The popularity of
these TTL families stems from their ease of use, low cost,
medium-to-high speed operation, and good output drive
capability.

Motorola offers two modern TTL logic families — LS and
FAST. They are pin and functionally compatible and can easily
be combined in a system to achieve maximum performance
at minimum cost.

LS (Low Power Schottky) is currently the more popular and
commands by far the largest share of the total TTL logic
market. It is low-cost and provides moderate performance at
low power.

FAST, the state-of-the-art, high-performance TTL family, is
growing rapidly and gaining a significant share of the total TTL
logic market. FAST offers a 20-30 percent improvement in
performance over the older Standard Schottky family (74S)
with a 75-80 percent reduction in power. When compared with

TTL Family Comparisons

the Advanced Schottky family (74AS), FAST offers nearly
equal performance at a 25-50 percent savings in power.

FAST is manufactured on Motorola’s MOSAIC
(oxide-isolated) process. This process provides FAST with
inherent speed/power advantages over the older
junction-isolated 74S and 74LS families. This allows the
FAST family to be designed and specified with improved
noise margins, reduced input currents, and superior line
driving capabilities in comparison to these earlier families.
Additionally, FAST designs incorporate power-down
circuitry on all three-state outputs, and buffered outputs on
all storage devices.

Two further advantages of FAST are the load
specifications and power supply specifications. FAST ac
characteristics are specified at a heavier capacitive load
than the earlier families (50 pF versus 15 pF) to more
accurately reflect actual in-circuit performance. Motorola’s
DC and AC characteristics for FAST are specified over a full
10% supply voltage range — a significant improvement
over the industry standard specifications for the earlier
families (5% for DC, 0% for AC).

These design and specification improvements offered by
the Motorola FAST family provide the user with better system
performance, enhanced design flexibility, and more reliable
system operation.

General Characteristics for Schottky TTL Logic (All Maximum Ratings)

Operating Voltage Range Vce 5+10% 5+5% 5+10% 5+10% Vdc
Operating Temperature Range TA -55to0 125 Oto 70 -55t0 125 0to 70 °C
Input Current IIN _igo jgo _ggo —(2580 pA
Output Drive IoH -0.4 -0.4 -1.0 -1.0 mA
Standard Output oL 4.0 8.0 20 20 mA
Isc -20 to —100 —20 to —-100 -60 to —150 -60to -150 mA

IOH -12 -15 -12 -15 mA

Buffer Output loL 12 24 48 64 mA
Isc -40 to —225 -40t0-225 | -100to-225 | —100 to -225 mA

Speed/Power Characteristics for Schottky TTL Logic(1) (All Typical Ratings)

Quiescent Supply

Current/Gate e} 04| 11 mA Speed Power Product — 18 | 19.2 pJ
Power/Gate (Quiescent) PG 20 ] 55 mw Clock Frequency (D-F/F) fmax 33 | 125 MHz
Propagation Delay tp 90| 37 ns Clock Frequency (Counter) fmax 40 | 125 MHz

M Specifications are shown for the following conditions: a) Vo = 5.0 Vdc; b) Tp = 25°C and ¢) C|_ = 50 pF for FAST; 15 pF for LS.
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TTL (continued)

01
02
03
04
05
08
09
10
1
12
13
14
15
20
21
22
26
27
28
30
32
33
37
38
40
42
47
48
51
54
55
73A
74A
75
76A
77

Table 14. LS — Low Power Schottky

Quad 2-Input NAND Gate

Quad 2-Input NAND Gate

Quad 2-Input NOR Gate

Quad 2-Input NAND Gate

Hex Inverter

Hex Inverter

Quad 2-Input AND Gate

Quad 2-Input AND Gate

Triple 3-Input NAND Gate

Triple 3-Input AND Gate

Triple 3-Input NAND Gate

Dual 4-Input NAND Schmitt Trigger

Hex Inverter Schmitt Trigger

Triple 3-Input AND Gate

Dual 4-Input NAND Gate

Dual 4-Input AND Gate

Dual 4-Input NAND Gate

Quad 2-Input NAND Buffer

Triple 3-Input NOR Gate

Quad 2-Input NOR Buffer

8-Input NAND Gate

Quad 2-Input OR Gate

Quad 2-Input NOR Buffer

Quad 2-Input NAND Buffer

Quad 2-Input NAND Buffer Open-Collector
Dual 4-Input NAND Buffer

One-of-Ten Decoder

Binary-Coded-Decimal to 7 Segment Decoder/Driver
Binary-Coded-Decimal to 7 Segment Decoder
Dual 2 Wide 2-Input/3-Input AND/OR Invert Gate
3-2-2-3-Input AND/OR Invert Gate

2-wide, 4-Input AND/OR Invert Gate

Dual J-K Negative Edge-triggered Flip-Fiop
Dual D-Type Positive Edge-triggered Flip-Flop
4-Bit D Latch

Dual J-K Flip-Flop With Set and Clear

4-Bit D Latch

—
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
16
16
16
14
14
14
14
16
16
16
14

N,J

N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J

O O U OO0 UOUO U UUOUOOUOUOUODOUU U U O U O OO0 OO OO O U OO O O O O O

* Available in 74LS only
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Table 14. LS — Low Power Schottky (continued)

83A 4-Bit Binary Full Adder With Fast Carry 14 D
85 4-Bit Magnitude Comparator 16 N,J D
86 Quad Exclusive OR Gate 14 N,J D
90 Decade Counter ' 14 N,J D
92 Divide By 12 Counter 14 N,J D
93 4-Bit Binary Counter 14 N,J D
95B 4-Bit Shift Register 14 N,J D
107A Dual J-K Flip-Flop 14 N,J D
109A Dual J-K Positive Edge Triggered Flip-Flop 16 N,J D
112A Dual J-K Negative Edge Triggered Flip-Flop 16 N,J D
113A Dual J-K Negative Edge Triggered Flip-Flop 14 N,J D
114A Dual J-K Negative Edge Triggered Flip-Flop 14 N,J D
122 Retriggerable Monostable Multivibrators 14 N,J D
123 Retriggerable Monostable Multivibrators 14 N,J D
125A Quad Buffers With 3-State Outputs 14 N,J D
126A Quad Buffers With 3-State Outputs 14 N,J D
132 Quad 2-Input Schmitt Trigger NAND Gate 14 N,J D
133 13-Input NAND Gate 16 N,J D
136* Quad 2-Input Exclusive OR Gate 14 N,J D
137 3-Line to 8-Line Decoders/Demultiplexers With Address Latches 16 N,J D
138 1-of-8 Decoder/Demultiplexer 16 N,J D
139 Dual 1-of-4 Decoder/Demultiplexer 16 N,J D
145 1-0f-10 Decoder/Driver Open-Collector 16 N,J D
147 10-Line to 4-Line Priority Encoder 16 N,J D
148 8-Line to 3-Line Priority Encoder 16 N,J D
151 8-Input Multiplexer 16 N,J D
153 Dual 4-Input Multiplexer 16 N,J D
155 Dual 1-of-4 Decoder 16 N,J D
156 Dual 1-of-4 Decoder Open-Collector 16 N,J D
157 Quad 2-Input Multiplexer 16 N,J D
158 Quad 2-Input Multiplexer 16 N,J D
160A 4-Bit BCD Decade Counter, Asynchronous Reset : 16 N,J D
161A 4-Bit Binary Counter, Synchronous Reset 16 N,J D
162A 4-Bit BCD Decade Counter, Asynchronous Reset 16 N,J D
163A 4-Bit Binary Counter, Synchronous Reset 16 N,J D
164 8-Bit Serial-In Parallel-Out Shift Register 14 N,J D
165 8-Bit Parallel-to-serial Converter 16 N,J D
166 8-Bit Shift Registers ‘ 16 N,J D
168 BCD Decade Synchronous Bidirectional Counter 16 N,J D
169 Modulo 16 Binary Synchronous Bidirectional Counter 16 N,J D

* Available in 74LS only
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Table 14. LS — Low Power Schottky (continued)

Function

>170 ' 4 X 4 Register File Open Collector

173A 4-Bit D-Type Register With With 3-State Outputs

174 Hex D Flip-Flop

175 Quad D Flip-Flop

181 4-Bit Arithmetic Logic Unit

190 Presettable BCD/Decade Up/Down Counter

191 Presettable 4-Bit Binary Up/Down Counter

192 Presettable BCD/Decade Up/Down Counter

193 Presettable 4-Bit Binary Up/Down Counter

194A 4-Bit Bidirectional Universal Shift Register

195A Universal 4-Bit Shift Register

196 4-Stage Presettable Ripple Counters

197 4-Stage Presettable Ripple Counters

221 Dual Monostable Multivibrators With Schmitt Trigger Inputs
240 Octal Buffer/Line Driver With 3-State Outputs

241 Octal Buffer/Line Driver With 3-State Outputs

242 Quad Bus Transceiver/Inverting With 3-State Outputs
243 Quad Bus Transceiver/noninverting With 3-State Outputs
244 Octal Buffer/Line Driver With 3-State

245 Octal Bus Transceiver

247 BCD-to-Seven-Segment Decoders/Drivers

248 BCD-to-Seven-Segment Decoders/Drivers

249 BCD-to-Seven-Segment Decoders/Drivers

251 8-Input Multiplexer With 3-State Outputs

253 Dual 4-Input Multiplexer With 3-State Outputs

256 Dual 4-Bit Addressable Latch

257B Quad 2-Input Multiplexer With 3-State Outputs

258B Quad 2-Input Multiplexer, Inverting, With 3-State Outputs
259 8-Bit Addressable Latch

260 Dual 5-Input NOR Gate

266 Quad 2-Input Exclusive NOR Gate

273 Octal D Flip-Flop With Clear

279 Quad Set/Reset Latch

280 9-Bit Odd/Even Parity Generator/Checker

283 4-Bit Binary Full Adder With Fast Carry

290 Decade Counter

293 4-Bit Binary Counter

298 Quad 2-Input Multiplexer With Storage

299 8-Bit Shift/Storage Register With 3-State Outputs
322A 8-Bit Shift Registers With Sign Extend

) 16 | N,J D
16 N,J D
16 N,J D
16 N,J D
24 N,J DW
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
14 N,J D
14 N,J D
16 N,J D
20 N,J DW
20 N,J DwW
14 N,J D
14 N,J D
20 N,J DW
20 N,J DwW
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
14 N,J D
14 N,J D
20 N,J bDw
16 N,J D
14 N,J D
16 N,J D
14 N,J D
14 N,J D
16 N,J D
20 N,J Dw
20 N,J DW

* Available in 74LS only
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323
348
352
353
365A
366A
367A
368A
373
374
375
377
378
379
386
390
393
395~
398
399
490
540
541
569A
623
640
641
642
645
669
670
682
684
688
748
795
796
797
798
848

Table 14. LS — Low Power Schottky (continued)

8-Bit Shift/Storage Register With 3-State Outputs
8-Input Priority Encoder

Dual 4-Input Multiplexer

Dual 4-Input Multiplexer With 3-State Outputs

Hex Buffer Gated Enable Noninverting With 3-State Outputs

Hex Buffer Gated Enable Inverting With 3-State Outputs
Hex Buffer 4/2-Bit/Non-Inverting With 3-State Outputs
Hex Buffer 4/2-Bit/Inverting With 3-State Outputs
Octal Transparent Latch With 3-State Outputs

Octal D-Type Flip-Flop With 3-State Qutputs

4-Bit D Latch

Octal D Flip-Flop With Enable/ Noninverting

Hex D Flip-Flop With Enable

4-Bit D Flip-Flop With Enable

Quad 2-Input Exclusive OR Gate

Dual Decade Counter

Dual 4-stage Binary Counter

4-Bit Shift Register With 3-State Outputs

Quad 2-Port Register

Quad 2-Port Register

Dual Decade Counter

Octal Buffer/Line Driver With 3-State Outputs

Octal Buffer/Line Driver With 3-State Outputs

4-Bit Up/Down Counter With 3-State Outputs

Octal Bus Transceiver

Octal Bus Transceiver/Inverting With 3-State Outputs
Octal Bus Transceiver/Noninverting With Open Collector
Octal Bus Transceiver/Inverting With Open Collector
Octal Bus Transceiver/Noninverting With 3-State Outputs
Synchronous 4-Bit Up/Down Counter

4 X 4 Register File With 3-State Outputs

8-Bit Magnitude Comparators

8-Bit Magnitude Comparators

8-Bit Magnitude Comparators

8-Line to 3-Line Priority Encoder

Octal Buffer (81LS95), With 3-State Outputs

Octal Buffer (81LS96), With 3-State Outputs

Octal Buffer (81LS97), With 3-State Outputs

Octal Buffer (81L.S98), With 3-State Outputs

8-Input Priority Encoder (Glitchless)

20 N,J DW

16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D
16 N,J D

20 N,J DW
20 N,J DW
16 N,J D

20 N,J DW

16 N,J D
16 N,J D
14 N,J D
16 N,J D
16 N,J D
16 N,J D

20 N,J DW
20 N,J DW
16 N,J D

20 N,J DW
20 N,J DW
20 N,J DW
20 N,J DW
20 N,J DW
20 N,J DW
20 N,J DW
20 N,J DwW
16 N,J D

16 N,J D

20 N,J DwW
20 N,J Dw
20 N,J Dw
16 N,J D

20 N,J DwW
20 N,J DW
20 N,J DW
20 N,J Dw
16 N,J D

* Available in 74LS only
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TTL (continued)

00
02

04

08

10

1

13

14

20

21

32
37*
3g*
40
51

64

74

85

86
109
112*
125
126
132
138
139
148
151
153
157A*
158A*
160A*
161A*
162A*
163A*
164
168

Table 15. FAST

Quad 2-Input NAND Gate
Quad 2-Input NOR Gate
Hex Inverter

Quad 2-Input AND Gate
Triple 3-Input NAND Gate
Triple 3-Input AND Gate
Dual 4-Input NAND Schmitt Trigger

Hex Inverter Schmitt Trigger

Dual 4-Input NAND Gate

Dual 4-Input AND Gate

Quad 2-Input OR Gate

Quad 2-Input NAND Buffer

Quad 2-Input NAND Buffer Open-Collector

Dual 4-Input NAND Buffer

Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate
4-2-3-2 Input AND-OR-Invert Gate

Dual D-Type Positive Edge-Triggered Flip-Flop

4-Bit Magnitude Comparator

Quad 2-Input Exclusive OR Gate

Dual JK(bar) Positive Edge-Triggered Flip-Flop

Dual J-K Negative Edge-Triggered Flip-Flop

Quad Buffer, With 3-State Outputs

Quad Buffer, With 3-State Outputs

Quad 2-Input NAND Schmitt Trigger

1-of-8 Decoder/Demultiplexer

Dual 1-of-4 Decoder/Demultiplexer

8-Line to 3-Line Priority Encoder

8-Input Multiplexer

Dual 4-Input Multiplexer

Quad 2-Input Multiplexer

Quad 2-Input Multiplexer

BCD Decade Counter, Synchronous Presettable

Binary Counter, Synchronous Presettable, 4-Bit

BCD Decade Counter, Synchronous Presettable

Binary Counter, Synchronous Presettable, 4-Bit

8-Bit Serial In-Serial Out Shift Register

4-Stage Synchronous Bidirectional Counter

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
16
14
16
16
14
14
14
16
16
16
16
16
16
16
16
16
16
16
14
16

14

N,J

N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J

O U O 0O U U 0D U0 U0 U0 U U0 U0 U U U U U U U 0O 0O 0O U o0 U U U 0O 0O o oOf

* Available in 74F only
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Table 15. FAST (continued)

169 4-Stage Synchronous Bidiréctiénal Counter » v 16 NJ D
174 Hex D Flip-Flop With Master Reset 16 N,J D
175 Quad D Flip-Flop 16 N,J D
181 4-Bit Arithmetic Logic Unit 24 N DW
182 Carry Lookahead Generator 16 N,J D
194 4-Bit Bidirectional Universal Shift Register 16 N,J D
195* 4-Bit Shift Register 16 N,J D
240 Octal Buffer/Line Driver With 3-State Outputs 20 N,J DW
241 Octal Buffer/Line Driver With 3-State Outputs 20 N,J DW
242 Quad Bus Transceivers With 3-State Outputs 14 N,J D
243 Quad Bus Transceivers With 3-State Outputs 14 N,J D
244 Octal Buffer/Line Driver With 3-State Outputs 20 N,J DW
245 Octal Bidirectional Transceiver With 3-State Outputs 20 N,J DW
251 8-Input Multiplexer, With 3-State Outputs 16 N,J D
253 Dual 4-Input Multiplexer, With 3-State Outputs 16 N,J D
256 Dual 4-Bit Addressable Latch 16 N,J D
257A* Quad 2-Input Multiplexer, With 3-State Outputs 16 N,J D
258A* Quad 2-Input Multiplexer, With 3-State Outputs 16 N,J D
259 8-Bit Addressable Latch 16 N,J D
269" 8-Bit Bidirectional Binary Counter 24 N,J DW
280 9-Bit Parity Generator/Checker 14 N,J D
283 4-Bit Binary Full Adder (With Fast Carry) 16 N,J

299 8-Input Universal Shift/Storage Register, W/ Common Parallel I/O Pins 20 N,J DW
323* 8-Input Shift/Storage Register W/Synchronous Reset and Common I/O Pins 20 N,J DW
350 4-Bit Shifter, With 3-State Outputs 16 N,J D
352 Dual 4-Input Multiplexer 16 N,J D
353 Dual 4-Input Multiplexer, With 3-State Outputs 16 N,J D
366 Hex Buffer/Driver Gated Enable Inverting, With 3-State Outputs 16 N,J D
367 Hex Buffer/Driver, 4+2-Bit, Noninverting, With 3-State Outputs 16 N,J D
368 Hex Buffer Driver, 4+2-Bit, Inverting, With 3-State Outputs 16 N,J D
373 Octal Transparent Latch, With 3-State Outputs 20 N,J DW
374 Octal D Flip Flop, With 3-State Outputs 20 N,J Dw
377" Octal D Flip-Flop With Enable 20 N,J DW
378 Hex Parallel D Register With Enable 16 N,J D
379 Quad Parallel Register With Enable 16 N,J D
381 4-Bit Arithmetic Logic Unit 20 N,J DW
382 4-Bit Arithmetic Logic Unit 20 N,J DW
398 Quad 2-Port Register 20 N,J DW
399 Quad 2-Port Register 16 N,J D
521 8-Bit Identity Comparator 20 N,J DW

* Available in 74F only
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Table 15. FAST (continued)

533 Octal Transparent Latch, With 3-State Outputs 20 N,J DW

534 Octal D-Type Flip Flop, With 3-State Outputs 20 N,J bDw
537 1-of-10 Decoder, With 3-State Outputs 20 N,J DW
538 1-of-8 Decoder, With 3-State Outputs 20 N,J DW
539 1-of-4 Decoder, With 3-State Outputs 20 N,J DW
543* Octal Registered Transceiver Noninverting, With 3-State Outputs 24 N DW
544> Octal Registered Transceiver inverting, With 3-State Outputs 24 N DW
568 4-Bit Bidirectional Decade Counter, With 3-State Outputs 20 N,J DW
569 4-Bit Bidirectional Binary Counter, With 3-State Outputs 20 N,J DW
574* Octal D Flip-Flop With 3-State Outputs/Broadside Pinout, F374 20 N,J DW
579" 8-Bit Bidirectional Binary Counter, With 3-State Outputs 20 N,J bw
620" Octal Bus Transceiver/Inverting, With 3-State Outputs 20 N,J DW
623* Octal Bus Transceiver, With 3-State Outputs 20 N,J DW
640" Octal Bus Transceiver/Inverting, With 3-State Outputs 20 N,J DW
646* Octal Transceiver/Register, With 3-State Outputs 24 N Dw
B657A* Octal Bidirectional Transceiver With 8-Bit Parity Generator Checker, With 3-State Outputs 24 N DW
657B* Octal Bidirectional Transceiver With 8-Bit Parity Generator Checker, With 3-State Outputs 24 N,J DW
779" 8-Bit Bidirectional Binary Counter, With 3-State Outputs 16 N,J D

803" Clock Driver, Quad D-Type Flip-Flop, With Matched Propagation Delays 14 N,J D

823* 9-Bit Bus Interface, NINV, 3 State Outputs 24 N DW
827 10-Bit Buffer/Line Driver (Noninverting), With 3-State Outputs 24 N,J DwW
828 10-Bit Buffer/Line Driver (Inverting), With 3-State Outputs 24 N,J DW
1245* Octal Bidirectional Transceiver, With 3-State Inputs/Outputs 20 N,J DwW
1803* Clock Driver (Quad D-Type Flip-flop) With Matched Propagation Delays 14 N D

3893A* Quad Futurebus Backplane Transceiver, With 3-State Outputs and Open Collector 20 FN

* Available in 74F only
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MECL

Motorola’s Emitter Coupled Logic (MECL) is a
nonsaturated form of digital logic which eliminates transistor
storage time as a speed limiting characteristic, permitting very
high speed operation.

Motorola offers four versions of MECL: MECL 10K, MECL
10H, MECL lll and the recently introduced ECLInPS (ECL in
picoseconds) family.

The MECL 10K series was the first generation of
Motorola’s ECL logic families. In order to make the circuits
comparatively easy to use, edge speed was slowed to 2.0 ns
while the important propagation delay was held to 2.0 ns. The
slow edge speed permits use of wire-wrap and standard
printed circuit lines, however, the circuits are specified to drive
transmission lines for optimum performance.

The MECL 10H family is a higher performance, pin
compatible upgrade to the MECL 10K family. MECL 10H
features 100% improvement in propagation delay and clock
speeds while maintaining power supply current equal to
MECL 10K. MECL 10H is voltage compensated which allows
guaranteed DC and switching parameters over a +5% power
supply range. MECL 10H is compatible with MECL 10K,
MECL Ill, and ECLInPS 10E devices. The MECL 10H family

Speed/Power Characteristics for MECL (All Typical Ratings)

Quiescent Supply

includes a number of translators that allow designers to move
between ECL and TTL technologies. The new H600 additions
to the MECL 10H family provide wide fanout translators and
translating clock drivers in a 28-lead PLCC package.

ECLInPS is the latest ECL family and represents a major
advance in high-speed logic capabilities. With a gate
propagation delay of only 0.33 ns and a flip-flop toggle
frequency of at least 1100 MHz it literally eclipses the
performance of the earlier ECL lines while maintaining signal
and power-supply compatibility with MECL 10H/100H.
ECLinPS functions include both 10E (10H Equivalent) and full
voltage and temperature compensated 100E (100H
Equivalent) versions.

In addition to the 28-lead PLCC ECLInPS family, an 8-lead
SOIC ECLInPS Lite family is also available. The ECLInPS Lite
family is made up of single basic logic building blocks, i.e.,
gates, flip-flops, line receivers and mulitiplexers, in both 10E
and 100E varieties. The ECLInPS Lite family also includes
translators to move between ECL and TTL technologies.

MECL Il has 1.0 ns gate propagation delays and greater
than 500 MHz flip-flop toggle rates. MECL Ill is used mostly in
high-speed test and communications equipment.

Speed/power comparisons for Motorola ECL families are
as follows:

Current/Gate Ie} 5.0 5.0 5.0 3.5 7.0 10 mA
Power/Gate (Quiescent) Pa 26 26 26 18 36 54 mwW
Propagation Delay tp 2.0 15 1.0 0.33 0.23 1.1 ns
Rise/Fall Time tr, tf 2.0 1.5 1.0 0.35 0.25 0.4 ns
Speed Power Product —_ 52 39 26 5.9 8.3 59 pJ
Clock Frequency
(D-F/F) fmax 125 200 250 1100 2200 550 MHz
— T _— I
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MECL (continued)

Table 16. MECL 10K

FN

Quad 2-Input NOR Gate With strobe 16 PL
101 Quad OR/NOR Gate 16 PL FN
102 Quad 2-Input NOR Gate 16 PL FN
103 Quad 2-Input OR Gate 16 PL FN
104 Quad 2-Input AND Gate 16 PL FN
105 Triple 2-3-2 Input OR/NOR Gate 16 PL FN
106 Triple 4-3-3 Input NOR Gate 16 PL FN
107 Triple 2-Input Exclusive Or/Exclusive NOR Gate 16 PL FN
109 Dual 4-5 Input OR/NOR Gate 16 PL FN.
110 Dual 3-Input 3-Output OR Gate 16 PL FN
111 Dual 3-Input 3-Output NOR Gate 16 PL FN
113 Quad Exclusive OR Gate 16 PL FN
114 Triple Line Receiver 16 PL FN
115 Quad Line Receiver 16 PL FN
116 Triple Line Receiver 16 PL FN
117 Dual 2-wide 2-3-Input OR-AND/OR-AND-Invert Gate 16 PL FN
118 Dual 2-wide 3-Input OR-AND Gate 16 PL FN
119 4-wide 4-3-3-3 Input OR-AND Gate 16 PL FN
121 4-wide OR-AND/OR-AND-Invert Gate 16 PL FN
123 Triple 4-3-3 Input Bus Driver (25Q) 16 PL FN
124 Quad TTL-to-MECL Translator 16 PL FN
125 Quad MECL-to-TTL Translator 16 PL FN
128 Bus Driver 16 L
129 Quad Bus Receiver 16 L
130 Dual Latch 16 PL FN
131 Dual Type D Master-slave Flip-Flop 16 PL FN
132 Dual Multiplexer With Latch and Common Reset 16 PL
133 Quad Latch 16 PL FN
134 Dual Multiplexer With Latch 16 PL FN
135 Dual J-K Master-Slave Flip-Flop 16 PL FN
136 Universal Hexadecimal Counter 16 PL FN
137 Universal Decade Counter 16 PL
138 Bi-Quinary Counter 16 PL FN
141 4-Bit Universal Shift Register 16 PL FN
153 Quad Latch 16 PL FN
154 Binary Counter 16 PL
158 Quad 2-Input Multiplexer (Noninverting) 16 PL FN
159 Quad 2-input Multiplexer (Inverting) 16 PL FN
*< 20-Pin DIP = 20-Pin PLCC; > 20-Pin DIP = 28-Pin PLCC; See Conversion Table on Page 3.1-58

L ___]
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Table 16. MECL 10K (continued)

160 12-Bit Parity Generator/Checker 16 PL FN
161 Binary to 1-8 Decoder, (Low) 16 PL FN
162 Binary to 1-8 Decoder, (High) 16 PL FN
164 8-Line Multiplexer 16 PL FN
165 8-Input Priority Encoder 16 PL FN
166 5-Bit Magnitude Comparator 16 PL FN
168 Quad Latch 6 | PL | FN
170 9 + 2-Bit Parity Generator-Checker 16 PL FN
171 Binary to 1-4 Decoder (Low) 16 PL FN
172 Dual Binary to 1-4 Decoder (High) 16 PL FN
173 Quad 2-Input Multiplexer/Latch 16 PL FN
174 Dual 4-to-1 Multiplexer 16 PL FN
175 Quint Latch 16 PL FN
176 Hex D Master-Slave Flip-Flop 16 PL FN
178 Binary Counter 16 PL FN
181 4-Bit Arithmetic Logic Unit/Function Generator 24 PL
186 Hex D Master Slave Flip-Flop With Reset 16 PL FN
188 Hex Buffer With Enable 16 PL FN
189 Hex Inverter With Enable 16 PL FN
190 Quad MST-to-MECL 10K Translator 16 PL FN
192 Quad Bus Driver 16 PL FN
193 Error Detection-Correction Circuit (Motorola Code) 16 PL
195 Hex Inverter/Buffer 16 PL FN
197 Hex AND Gate 16 PL FN
198 Monostable Multivibrator 16 PL FN
210 Dual 3-Input, 3-Output OR Gate 16 PL FN
21 Dual 3-Input, 3-Output NOR Gate 16 PL FN
212 High Speed Dual 3-Input 3-Output OR/NOR Gate 16 PL FN
216 High Speed Triple Line Receiver 16 PL FN
231 High Speed Dual D Master-Slave Flip-Flop 16 PL FN
804 ECL/TTL Inverting Bidirectional Transceivers With Latch(4-Bit) 16 L
805 ECL/TTL Inverting Bidirectional Transceivers With Latch(5-Bit) 20 L
*< 20-Pin DIP = 20-Pin PLCC; > 20-Pin DIP = 28-Pin PLCC; See Conversion Table on Page 3.1-58

————— — m— — —
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MECL (continued)

Table 17. MECL 10H

4-Bit Binary Counter 4
100 Quad 2-Input NOR Gate With strobe 16 PL FN
101 Quad OR/NOR Gate 16 PL FN
102 Quad 2-Input NOR Gate 16 PL FN
103 Quad 2-Input OR Gate 16 PL FN
104 Quad 2-Input AND Gate 16 PL FN
105 Triple 2-3-2 Input OR/NOR Gate 16 PL FN
106 Triple 4-3-3 Input NOR Gate 16 PL FN
107 Triple 2-Input Exclusive OR/Exclusive NOR Gate 16 PL FN
109 Dual 4-5 Input OR/NOR Gate 16 PL FN
113 Quad Exclusive OR Gate 16 PL FN
115 Quad Line Receiver 16 PL FN
116 Triple Line Receiver 16 PL D,FN
117 Dual 2-wide 2-3-Input OR-AND/OR-AND-invert Gate 16 PL FN
118 Dual 2-wide 3-Input OR-AND Gate 16 PL FN
119 4-wide 4-3-3-3 Input OR-AND Gate 16 PL FN
121 4-wide OR-AND/OR-AND-Invert Gate 16 PL FN
123 Triple 4-3-3 Input Bus Driver (25Q) 16 PL FN
124 Quad TTL-to-MECL Translator, With TTL Strobe input 16 PL FN
125 Quad MECL-to-TTL Translator 16 PL FN
130 Dual Latch 16 PL FN
131 Dual Type-D Master-slave Flip-Flop 16 PL FN
135 Dual J-K Master-slave Flip-Flop 16 PL FN
136 Universal Hexadecimal Counter 16 PL FN
141 4-Bit Universal Shift Register 16 PL FN
145 16 X 4-Bit Register File (RAM) 16 PL FN
158 Quad 2-Input Multiplexer, Noninverting Output : 16 PL FN
159 Quad 2-Input Multiplexer, Inverting Output 16 PL FN
160 12-Bit Parity Generator/Checker 16 PL FN
161 Binary to 1-8 Decoder, (Low) 16 PL FN
162 Binary to 1-8 Decoder, (High) 16 PL FN
164 8-Line Multiplexer 16 PL FN
165 8-Input Priority Encoder 16 PL FN
166 5-Bit Magnitude Comparator 16 PL FN
171 Dual Binary to 1-4 Decoder (Low) 16 PL FN
172 Dual Binary to 1-4 Decoder (High) 16 PL FN
173 Quad 2 Input Multiplexer With latch 16 PL FN

*< 20-Pin DIP = 20-Pin PLCC; > 20-Pin DIP = 28-Pin PLCC; See Conversion Table on Page 3.1-58
**Also Available in 100H
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Table 17. MECL. 10H (continued)

‘ 174 Dual 4-to-1 Multiplexer 16 PL FN
175 Quint Latch 16 PL FN
176 Hex D Master Slave Flip-Flop 16 PL FN
179 Look Ahead Carry Block 16 PL FN
180 Dual 2-Bit Adder/Subtractor 16 PL FN
181 4-Bit Arithmetic Logic Unit/Function Generator 24 PL FN
186 Hex D Master Slave Flip-Flop With Reset 16 PL FN
188 Hex Buffer With Enable 16 PL FN
189 Hex Inverter With Enable 16 PL FN
209 Dual 4-5-Input OR/NOR Gate 16 PL FN
210 Dual 3-Input, 3-Output OR Gate 16 PL FN
21 Dual 3-Input, 3-Output NOR Gate 16 PL FN
330 Quad Bus Driver/Receiver With 2-to-1 Output Multiplexer (25Q) 24 PL FN
332 Dual Bus Driver/Receiver With 4-to-1 Output Multiplexer (25Q) 20 PL FN
334 Quad Bus Driver/Receiver With Transmit & Receiver Latches (25Q) 20 PL FN
350 ECL-to-TTL Translator (Single P.S. @+ 5.0V) 16 PL FN
351 Quad TTL/NMOS-to-PECL Translator (Single P.S. @+ 5.0V) 20 PL FN
352 Quad CMOS-to-ECL Translator (Single P.S. @+ 5.0V) 20 PL FN
423 Triple 3-Input Bus Driver With Enable (25Q) 16 PL FN
424 Quad TTL-to-ECL Translator (ECL Strobe) 16 PL FN
600™* 9-Bit TTL/ECL Translator 28 FN
601** 9-Bit ECL/TTL Translator 28 FN
602** 9-Bit Latch TTL/ECL Translator 28 FN
603** 9-Bit Latch ECL/TTL Translator 28 FN
605** Registered Hex ECL/TTL Translator 28 FN
606" Registered Hex TTL/PECL Translator 28 FN
607** Registered Hex PECL/TTL Translator 28 FN
640** 68030/040 PECL/TTL Clock Driver 28 FN
641* Single Supply PECL/TTL 1:9 Clock Distribution Chip 28 FN
642** 68030/040 PECL/TTL Clock Driver 28 FN
643** Dual Supply ECL/TTL 1:8 Clock Driver 28 FN
644** 68030/40 PECL/TTL Clock Driver 20 FN
645 1:9 TTL-TTL Clock Distribution Chip 28 FN
660** 4-Bit ECL-TTL Load Reducing DRAM Driver 28 FN
680** 4-Bit Differential ECL Bus/TTL Bus Transceiver 28 FN
681** Hex ECL/TTL Transceiver With Latches 28 FN
*< 20-Pin DIP = 20-Pin PLCC; > 20-Pin DIP = 28-Pin PLCC; See Conversion Table on Page 3.1-58
**Also Available in 100H

O - —
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MECL (continued)

Table 18. ECLIinPS

016 8-Bit Synbﬁronous Binéry Up Counter - 28 FN
101 Quad 4-Input OR/NOR Gate 28 FN
104 Quint 2-Input AND/NAND Gate 28 FN
107 Quint 2-Input XOR/XNOR Gate. 28 FN
111 1:9 Differential Clock Driver With Low Skew, Enable, Vbb 28 FN
112 Quad Driver 28 FN
116 Quint Differential Line Receiver 28 FN
122 9-Bit Buffer 28 FN
131 4-Bit D Flip-Flop Individual Clock, Reset Differential Output 28 FN
136 6-Bit Universal Counter, (Lookahead Carry) 28 FN
137 8-Bit Ripple Counter 28 FN
141 8-Bit Shift Register 28 FN
142 9-Bit Shift Register, 700mhz, With Asynchronous Master Reset 28 FN
143 9-Bit Shift Register, 700mhz, With Asynchronous Master Reset 28 FN
150 6-Bit D Latch 28 FN
151 6-Bit D Register With Common Clock, Asynchronous Master Reset, Differential Outputs 28 FN
154 5-Bit 2:1 Mux-Latch, With Common Enable, Asynchronous Master Reset Differential Output 28 FN
1565 6-Bit 2:1 Mux-Latch, With Common Enable, Asynchronous Master Reset Single Ended 28 FN
156 3-Bit 4:1 Mux-Latch, With Common Enable, Asynchronous Master Reset, Differential Output 28 FN
157 Quad 2:1 Mux, Individual-Select 28 FN
158 5-Bit 2:1 Multiplexer, With Differential Output 28 FN
160 12-Bit Parity Generator/Checker, Register-Shiftable, Differential Output 28 FN
163 2-Bit 8:1 Multiplexer 28 FN
164 16:1 Multiplexer 28 FN
166 9-Bit Magnitude Comparator 28 FN
167 6-Bit 2:1 Mux-Register With Common Clock, Asynchronous Master Reset Single Ended 28 FN
171 3-Bit 4:1 Multiplexer, With split Select Differential Output 28 FN
175 9-Bit Latch, With Parity 28 FN
193 Error Detection and Correction Circuit 28 FN
195 Programmable Delay Chip (Digitally Selectable 20ps Res) 28 FN
196 Programmable Delay Chip (Dig 80ps Anal. 1.6 Ps/mv) 28 FN
197 Data Separator 28 FN
21 1:6 Differential Clock Distribution Chip 28 FN
212 3-Bit Scannable Registered Address Driver, ECL 28 FN
241 8-Bit Scannable Register 28 FN
256 3-Bit 4:1 Mux-Latch (Integrated E156 & E171) 28 FN
336 3-Bit Flegisteréd Bus Transceiver, 25Q Cutoff Outputs 28 FN

* Available in 10E only
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Table 18. ECLinPS (continued)

337 3-Bit Scannable Registered Bus Transceiver

404 Quad Differential AND/NAND Gate

416 Quint Differential Line Receiver

431 3-Bit Differential Flip-Flop

445 4-Bit Serial/Parallel Converter

446 4-Bit Parallel/Serial Converter

451 6-Bit D Register, With Differential Inputs, (Data & Clock) , VBB, Common Reset
452 5-Bit Differential Register

457 Triple Differential 2:1 Multiplexer

1651* Dual Analog Comparator With Latch

1652* Dual Analog Comparator With Latch (High Performance Version of MC10E1651)

28 FN
28 FN
28 FN
28 FN
28 FN
28 FN
28 FN
28 FN
28 FN
16 FN
16 FN

* Available in 10E only

Table 19. ECLinPS Lite

01 4-Input OR/NOR Gate

04 2-Input AND/NAND Gate

05 2-Input Differential AND/NAND Gate
07 2-Input XOR/NOR Gate

1 1:2 Differential Clock Driver

12 Driver

16 Differential Receiver

31 D Flip-Flop With Set & Reset

32 P 2 Divider

33 P 4 Divider

35 J-K Flip-Flop

51 Differential Clock D Flip-Flop

52 Differential Data & Clock D Flip-Flop
58 2:1 Multiplexer

89" Coaxial Cable Driver

ol

W o O W W W ™ W W W 0w W o« o©
O U U U U U U o0 o0 o0 o0 o o o

* Available in 10EL only
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CMOS

Motorola offers three complete CMOS families, each
enhanced for different design applications. Metal Gate
CMOS, for low power and wide ranging voltage applications;

Metal Gate CMOS

Motorola’s Standard 14000 Series Metal Gate CMOS logic
family consists of a full line of products which are pinout
compatible with many LSTTL and High-Speed CMOS series
devices. These Metal Gate CMOS devices meet or exceed
the industry-standardized family specifications. Some
additional features are:

o Very Low Power Dissipation
¢ Available Packages: Dual-in-Line Ceramic, Dual-in-Line

Plastic and SOIC
e Electrical Parameters Specified —-55°C to +125°C on all

packages
¢ 3-18 Volt Operational Limits
¢ Parameters Specified at 5.0V, 10V and 15V Supply
¢ Capable of Driving Two Low-Power TTL Loads or One

Low-Power Schottky TTL Load Over the Rated

Temperature Range
¢ Direct Interface to High-Speed CMOS and Many LSTTL

Devices '

e Maximum Input Current of +1.0pA at 15V Power Supply

Over the Temperature Range

High-Speed CMOS

Motorola’s High-Speed CMOS logic family consists of a full
line of products that are pinout compatible with many LSTTL
and MC14000B Standard CMOS series devices. Use of
silicon-gate processing technology allows the High-Speed
CMOS family to combine the switching speeds and operating
frequencies of LSTTL with the lower power consumption and
high noise immunity advantages of CMOS.

* Wide Operating Voltage Range
HC/HCU: 2.0-6.0V Recommended
HCT: 5.0V £10% Recommended
¢ High Noise Immunity
e High Fanout
Standard Outputs Drive 10 LSTTL Loads (4mA)
Bus Outputs Drive 15 LSTTL Loads (6mA)
¢ Wide Operating Temperature Range: —55°C to +125°C

High-Speed CMOS for compatibility with LSTTL; and FACT
(Advanced CMOS) combining the best of both families with
high speed, low power and high output drive characteristics.

¢ Noise Margins:
B Series (Buffered)
1.0V Min @ 5.0V Supply

2.0V Min @ 10V Supply
2.5V Min @ 15V Supply

UB Series (Unbuffered)
0.5V Min @ 5.0V Supply

1.0V Min @ 10V Supply
1.0V Min @ 15V Supply

« UB Devices Have Single Inverting Stage Between Input
and Output
Can Be Used in a Linear Mode to Form Oscillators,
Monostables or Amplifiers

Decreased Gain Results in Increased Stability and a
Cleaner Output Waveform

Increases Speed Since Only a Single Stage Is Involved

Low Input Current
Low Power Dissipation
Improved ESD and Latch-Up Performance
Direct Pin Compatibility:
HCXXX or HCTXXX With LSTTL
HC4XXX With CMOS
Input Logic Compatible:
HCXXX or HC4XXX With CMOS
HCTXXX With LSTTL
Available Packages: Dual-in-Line Ceramic, Dual-in-Line
Plastic and SOIC
Proven Reliability and Process:
Reliability Report Available From Your Local Motorola
Sales Office
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CMOS (continued)

FACT CMOS

Motorola FACT is the latest advanced family of CMOS logic
devices which offer system designers a solution to the
problem of high speed and low power in a standard product.
Until now, designers had to choose between either high speed
with large power consumption, or low power with low speed.

Motorola FACT is fabricated using a sub-two micron,
silicon gate process. This process has been proven in the past
few years in high performance gate arrays and is the basis of
the product family for future logic systems.

FACT is faster than any previous CMOS technology and
approaches the speed of advanced bipolar devices. This
superior speed allow direct replacement of slower speed
CMOS or bipolar products with the inherent capabilities of
advanced CMOS.

Logic Family Comparisons

General Characteristics (All Maximum Ratings)

Operating Voltage Range VCC/EE/DD

5+5%

Low power consumption is a major advantage of CMOS.
During standby operating mode, power consumption is near

zZero.

¢ High Output Drive: Sink or Source 24mA
¢ Providing Wide Logic Fanout and Will Drive a 50Q

Transmission Line

¢ Noise Immunity: Consistent, Predictable, Wide Margin

Input Switching Level

o Standardized Packages/Pinouts: Available in Either
Dual-in-Line or SOIC Packages

¢ Function Pinouts Adhere to Industry Standards for
Interchangeability and Circuit Layout

* Motorola FACT Is Directly Interchangeable and Has
Identical Performance Specifications With FACT From
National Semiconductor Corporation

5+10% 2.0t06.0

2.0t06.0

Operating Temperature tA 74 Series 0to +70 0to +70 -55to +125 —40 to +85 °C
Input Voltage (limits) V|H (min) 2.0 2.0 3.15 3.15 \Y
V|L (max) 0.8 0.8 0.9 1.35 \"
Output Voltage (limits) VOH (min) 27 27 Vece -0.1 Vee-0.1 \'
VoL (max) 0.5 0.5 0.1 0.1 Vv
Input Current I+ 20 20 +1.0 +1.0 pA
o -400 -200 -1.0 -1.0 pA
Output Current @ V(Q (limit) IoH -0.4 -0.4 —4.0 @ Vcc-0.8 -24 @Vcc-038 mA
loL 8.0 8.0 40@04V 24 @04V mA
DC Noise Margin
LOW/HIGH DCM 0.3/0.7 0.4/0.7 0.8/1.25 1.25/1.25 \
DC Fanout (LSTTL Unit Loads) 20 20 10 60 Unit
Loads

Speed/Power Characteristics (All Typical Ratings)

Quiescent Supply Current/Gate e} 0.4

0.2 0.0005 0.0005 mA
Power/Gate (Quiescent) Pg 2.0 1.2 0.0025 0.0025 mw
Propagation Delay tp 7.0 5.0 8.0 4.8 ns
Speed Power Product — 14 6.0 0.02 0.01 pJ
Clock Frequency D/FF fmax 33 50 50 160 MHz
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CMOS (continued)

Table 20. Standard 14000 Series

14000UB | Dual 3-Input NOR Gate + Inverter (Unbuffered) 14 PL

D
14001B Quad 2-Input NOR Gate 14 PL D
14001UB | Quad 2-input NOR Gate (Unbuffered) 14 PL D
14002B Dual 4-Input NOR Gate 14 PL D
14002UB | Dual 4-Input NOR Gate (Unbuffered) 14 PL D
14006B 18-Bit Static Shift Register 14 PL D
14007UB | Dual Complementary Pair Plus Inverter (Unbuffered) 14 PL D
14008B 4-Bit Full Adder 16 PL D
14011B Quad 2-Input NAND Gate 14 PL D
14011UB | Quad 2-Input NAND Gate (Unbuffered) 14 PL D
14012B Dual 4-Input NAND Gate : 14 PL D
14012UB | Dual 4-Input NAND Gate (Unbuffered) 14 PL D
14013B Dual D Flip/Flop 14 PL D
14014B 8-Bit Static Shift Register 16 PL D
14015B Dual 5-Bit Shift Register 16 PL D
14016B Quad Analog Switch/Multiplexer 14 PL D
14017B Decade Counter ) 16 PL D
14018B Presettable Divide-by-N Counter 16 PL D
14020B 14-Bit Binary Counter 16 PL D
14021B 8-Bit Static Shift Register 16 PL D
] 14022B Octal Counter 16 PL D
14023B Triple 3-Input NAND Gate 14 PL D
14023UB | Triple 3-Input NAND Gate (Unbuffered) 14 PL D
14024B 7-stage Ripple Counter 14 PL D
14025B Triple 3-Input NOR Gate 14 PL D
14025UB | Triple 3-Input NOR Gate (Unbuffered) 14 PL D
14027B Dual J-K Flip/Flop 16 PL D
14028B BCD-to-decimal Decoder 16 PL D
140298 Presettable Binary/BCD Up/Down Counter 16 PL D
14035B 4-Bit Shift Register 16 PL D
14038B Triple Serial Adder(Negative Logic) 16 PL D
140408 | 12-Bit Binary Counter | 16 | L | D
14042B Quad Transparent Latch 16 PL D
14043B Quad NOR R-S Latch 16 PL D
14044B Quad NAND R-S Latch 16 PL D
14046B Phase-Locked Loop 16 PL Dw
140498 Hex Inverter/buffer 16 PL D
14049UB | Hex Inverter/buffer (Unbuffered) 16 PL D
14050B Hex Buffer/Non Inverting 16 PL D
L .
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14051B
14052B
14053B
14060B
14066B
14067B
14068B
14069UB
14070B
14071B
14072B
14073B
14075B
14076B
14077B
14078B
14081B
14082B
14093B
14094B
14099B
14106B
14161B
14163B
14174B
14175B
14194B
14415
14490
145008
14501UB
14502B
14503B
14504B
14506UB
14508B
14510B
14511B
14512B
14513B
14514B

Table 20. Standard 14000 Series (continued)

8-Channel Analog Multiplexer/Demultiplexer

Dual 4-Channel Analog Multiplexer/Demultiplexer
Triple 2-Channel Analog Multiplexer/Demultiplexer
14-Bit Binary Counter and Oscillator

Quad Analog Switch/Multiplexer

16-Channel Analog Multiplexer/Demultiplexer
8-Input NAND Gate

Hex Inverter (Unbuffered)

Quad Exclusive OR Gate

Quad 2-Input OR Gate

Dual 4-Input OR Gate

Triple 3-Input AND Gate

Triple 3-Input OR Gate

Quad D-Type Register With 3-State Outputs

Quad Exclusive NOR Gate

8-Input NOR Gate

Quad 2-Input AND Gate

Dual 4-Input AND Gate

Quad 2-Input NAND Schmitt Trigger

8-Stage Shift/Store Register With 3-State Outputs
8-Bit Addressable Latch

Hex Schmitt Trigger

4-Bit Binary Counter, Synchronous Presettable
4-Bit Binary Counter, Synchronous Presettable
Hex D Flip/Flop

Quad D Flip/Flop

4-Bit Universal Shift Register

Quad Precision Timer/Driver

Hex Contact Bounce Eliminator

Industrial Control Unit

Dual 4-Input NAND, 2-Input NOR/OR, 8-Input AND/NAND Gate (Unbuffered)
Strobed Hex Inverter/Buffer

Hex With 3-State Outputs Buffer (Noninverting)
Hex TTL OR CMOS to CMOS Hex Level Shifter
Dual Expandable AND OR Invert Gate (Unbuffered)
Dual 4-Bit Latch

Presettable BCD Up/Down Counter
BCD-to-7-segment Latch/Decoder/Driver
8-channel Data Selector

BCD-to-7-segment Latch/Decoder/Driver With Ripple Blanking
4-Bit Transparent Latch/4-to-16 Line Decoder(High)

16
16
16
16
14
24
14
14
14
14
14
14
14
16
14
14
14
14
14
16
16
14
16
16
16
16
16
16
16
16
16
16
16
16
16
24
16
16
16
18
24

PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL

PL .

PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL
PL

O U 0O U O U 0O 0O 0O 0O 0O U O o

g
2

O U O O U O

DwW
DW
DwW

DW

DwW

D,DW

DW
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Table 20. Standard 14000 Series (continued)

14515B 4-Bit Transparent Latch/4-to-16 Line Decoder(Low) 24 PL DW

145168 Presettable Binary Up/Down Counter 16 PL D
14517B Dual 64-Bit Static Shift Register 16 PL DW
14518B Dual BCD Up Counter 16 PL DwW
14519B 4-Bit AND/OR Selector 16 PL D
14520B Dual Binary Up Counter 16 PL DW
14521B 24-Stage Frequency Divider 16 PL D
145228 Presettable 4-Bit BCD Down Counter 16 PL DW
14526B Presettable 4-Bit Binary Down Counter 16 PL DW
14527B BCD Rate Multiplier 16 PL DW
145288 Dual Monostable Multivibrator 16 PL D
14529B Dual 4-Channel Analog Data Selector 16 PL D
14530B Dual 5-Input Majority Logic Gate 16 PL D
14531B 12-Bit Parity Tree 16 PL D
14532B 8-Bit Priority Encoder 16 PL D
14534B 5 Cascaded BCD Counters 24 PL DW
145368 Programmable Timer 16 PL DW
14538B Dual Precision Monostable Multivibrator 16 PL |D,DW
145398 Dual 4-channel Data Selector/Multiplexer 16 PL D
14541B Programmable Oscillator Timer 14 PL D
14543B BCD-to-7-Segment Latch/Decoder/Driver for Liquid Crystals 16 PL D
145448 BCD-to-7-Segment Latch/Decoder/Driver With Ripple Blanking 18 PL
14547B High Current BCD-to-7-Segment Decoder/Driver 16 PL DW
145498 Successive Approximation Register 16 PL DW
14551B Quad 2-Channel Analog Multiplexer/Demultiplexer 16 PL D
14553B 3-Digit BCD Counter 16 PL DW
145558 Dual Binary to 1-of-4 Decoder (Active High Outputs) 16 PL D
14556B Dual Binary to 1-of-4 Decoder (Active Low Outputs) 16 PL D
14557B 1-to-64-Bit Variable Length Shift Register 16 PL DW
14558B BCD-to-7-Segment Decoder 16 PL D
145598 Successive Approximation Register 16 PL DW
145608 NBCD Adder 16 PL D
14561B 9’s Complementer 14 PL D
14562B 128-Bit Static Shift Register 14 PL
14566B Industrial Time Base Generator 16 PL
14568B Phase Comparator and Programmable Counter 16 PL
14569B Programmable Dual Binary/BCD Counter 16 PL DW
14572UB | Hex NAND/NOR/Invert Gate (Unbuffered) 16 PL D
14583B Dual Schmitt Trigger 16 PL D
14584B Hex Schmitt Trigger » 14 PL D
14585B 4-Bit Magnitude Comparator 16 PL D
R
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Table 20. Standard 14000 Series (continued)

14598B 8-Bit Bus Compatible Addressable Latch
14599B 8-Bit Addressable Latch

Table 21. High-Speed

HCO00A Quad 2-Input NAND Gate 14 N,J D
HCO02A Quad 2-Input NOR Gate 14 N,J D
HCO3A Quad 2-Input NAND Gate With Open-Drain Outputs 14 N,J D
HCO04A Hex Inverter 14 N,J D
HCUO04 Hex Unbuffered Inverter 14 N,J D
HCO08A Quad 2-input AND Gate 14 N,J D
HC10 Triple 3-Input NAND Gate 14 N,J D
HC11 Triple 3-Input AND Gate 14 N,J D
HC14A Hex Schmitt Trigger Inverter 14 N,J D
HC20 Dual 4-Input NAND Gate 14 N,J D
HC27 Triple 3-Input NOR Gate 14 N,J D
HC30 8-Input NAND Gate 14 N,J D
HC32A Quad 2-Input OR Gate 14 N,J D
HC42 1-of-10 Decoder 16 N,J D
HC51 2-Wide, 2-Input/2-Wide, 3-Input AND-NOR Gate 14 N,J D
HC58 2-Wide, 2-Input/2-Wide, 3-Input AND-OR Gate 14 N,J D
HC73 Dual J-K Flip/Flop With Reset 14 N,J D
HC74A Dual D Flip/Flop With Set and Reset 14 N,J D
HC75 Dual 2-Bit Transparent Latch 16 N,J D
H085 4-Bit Magnitude Comparator 16 N,J
HC86 Quad 2-Input Exclusive OR Gate 14 N,J D
HC107 Dual J-K Flip/Flop With Reset 14 N,J D
HC109 Dual J-K(bar) Flip/Flop With Set and Reset 16 N,J D
) HC112 Dual J-K Flip/Flop With Set and Reset 16 N,J D
HC125A Quad With 3-State Outputs Noninverting Buffer 14 N,J D
HC126A Quad With 3-State Outputs Noninverting Buffer 14 N,J D
HC132A Quad 2-Input NAND Gate With Schmitt Trigger Inputs 14 N,J D
HC133 13-Input NAND Gate 16 N,J D
HC137 1-of-8 Decoder/Demultiplexer With Address Latch 16 N,J D
HC138A 1-0f-8 Decoder/Demultiplexer 16 N,J D
HC139A Dual 1-of-4 Decoder/Demultiplexer 16 N,J D
HC147 Decimal-to-BCD Encoder 16 N,J D
HC151 8-Input Data Selector/Multiplexer 16 N,J D
HC153 | Dual 4-Input Data Selector/Multiplexer i6 | Ng | D
HC154 1-0f-16 Decoder/Demultiplexer 24 N,J Dw
HC157A Quad 2-Input Data Selector/Multiplexer 16 N,J D
—— — I N
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Table 21. Hig

h-Speed (continued)

HC160 - )Pl:esettable Counter i 16 N,J D
HC161A Presettable Counter 16 N,J D
HC162 Presettable Counter 16 N,J D
HC163A Presettable Counter 16 N,J D
HC164 8-Bit Serial-Input/Parallel-Output Shift Register 14 N,J

HC165 8-Bit Serial or Parallel-Input/Serial-Output Shift Register 16 N,J D
HC173 Quad With 3-State Outputs D Flip/Flop With Common Clock & Reset 16 N,J D
HC174A Hex D Flip/Flop With Common Clock & Reset 16 N,J D
HC175 Quad D Flip/Flop With Common Clock & Reset 16 N,J D
HC194 4-Bit Bidirectional Universal Shift Register 16 N,J

HC195 4-Bit Universal Shift Register 16 N,J

HC237 1-of-8 Decoder/Demultiplexer With Address Latch 16 N,J D
HC240A Octal With 3-State Outputs Inverting Buffer/Line Driver/line Receiver 20 N,J bDw
HC241A Octal With 3-State Outputs Noninverting Buffer/Line Driver/Line Receiver 20 N,J DwW
HC242 Quad With 3-State Outputs Inverting Bus Transceiver 14 N,J

HC244A Octal With 3-State Outputs Noninverting Buffer/Line Driver/Line Receiver 20 N,J DW
HC245A Octal With 3-State Outputs Noninverting Bus Transceiver 20 N,J DwW
HC251 8-Input Data Selector/Multiplexer With 3-State Outputs 16 N,J D
HC253 Dual 4-Input Data Selector/Multiplexer With 3-State Outputs 16 N,J D
HC257 Quad 2-Input Data Selector/Multiplexer With 3-State Outputs 16 N,J D
HC259 8-Bit Addressable Latch/1-of-8 Decoder 16 N,J D
HC273A - | Octal D Flip/Flop With Common Clock & Reset 20 N,J DW
HC280 9-Bit Odd/Even Parity Generator/Checker 14 N,J D
HC299 8-Bit Bidirectional Universal Shift Register With parallel I/O 20 N,J DW
HC365 Hex With 3-State Outputs Noninverting Buffer With separate 2-Bit/4-Bit Sections 16 N,J

HC366 Hex With 3-State Outputs Inverting Buffer With Common Enables 16 N,J

HC367 Hex With 3-State Outputs Noninverting Buffer With separate 2-Bit and 4-Bit Sections 16 N,J

HC368 Hex With 3-State Outputs Inverting Buffer With separate 2-Bit and 4-Bit Sections 16 N,J

HC373A Octal With 3-State Outputs Noninverting Transparent Latch 20 N,J Dw
HC374A Octal With 3-State Outputs Noninverting D Flip/Flop 20 N,J DW
HC390 Dual 4-Stage Binary Ripple Counter W +2, +5 Sections 16 N,J D
HC393 Dual 4-Stage Binary Ripple Counter 14 N,J D
HC534A Octal With 3-State Outputs Inverting D Flip/Flop 20 N,J DW
HC540 Octal With 3-State Outputs Inverting Buffer/Line Driver/Line Receiver 20 N,J DW
HC541 Octal With 3-State Outputs Noninverting Buffer/Line Driver/Line Receiver 20 N,J DW
HC563 Octal With 3-State Outputs Inverting Transparent Latch 20 N,J Dw
HC564 Octal With 3-State Outputs Inverting D Flip/Flop 20 N,J DW
HC573A Octal With 3-State Outputs Noninverting Transparent Latch 20 N,J DwW
HC574A Octal With 3-State Outputs Noninverting D Flip/Flop 20 N,J DwW
HC589 8-Bit Serial or Parallel-Input/Serial-Output Shift Register With 3-State Outputs 16 N,J D
HC595A 8-Bit Serial-Input/Serial or Parallel-Output Shift Register With Latched 3-State Outputs 16 N,J D
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HC597
HC640A
HC646
HC688
HC4002
HC4016
HC4017
HC4020
HC4024
HC4040
HC4046A
HC4049
HC4050
HC4051
HC4052
HC4053
HC4060
HC4066
HC4075
HC4078
HC4316
HC4351
HC4353
HC4511
HC4514
HC4538A
HC7266

Table 21. High-Speed (continued)

8-Bit Serial or Parallel-input/SenaI-Output Shift Register With Input Latch
Octal With 3-State Outputs Inverting Bus Transceiver

Octal With 3-State Outputs Noninverting Bus Transceiver & D Flip/Flop
8-Bit Equality Comparator

Dual 4-Input NOR Gate

Quad Analog Switch/Multiplexer/Demultiplexer

Decade Counter

14-Stage Binary Ripple Counter

7-Stage Binary Ripple Counter

12-Stage Binary Ripple Counter

Phase-Locked-Loop With VCO

Hex Inverting Buffer/logic-level Down Converter

Hex Noninverting Buffer/Logic-Level Down Converter

8-Channel Analog Multiplexer/Demultiplexer

Dual 4-Channel Analog Multiplexer/Demultiplexer

Triple 2-Channel Analog Multiplexer/Demultiplexer

14-Stage Binary Ripple Counter With Oscillator

Quad Analog Switch/Multiplexer/Demultiplexer

Triple 3-Input OR Gate

8-Input NOR/OR Gate

Quad Analog Switch/Multiplexer/Demultiplexer With Separate Analog/Digital Power Supplies
8-ch Analog Multiplexer/Demultiplexer With Address Latch

Triple 2-Channel Analog Multiplexer/Demultiplexer With Address Latch

BCD-to-7 Segment Latch/Decoder/Display Driver

1-of-16 Decoder/Demultiplexer With Address'Latch

Dual Precision Monostable Multivibrator Retriggerable, Resettable)

Quad 2-Input Exclusive NOR Gate

16

20
24
20
14
14
16
16
14
16
16
16
16
16
16
16
16
14
14
14
16
20
20
16
24
16
14

N,J

N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J

DwW
Dw
DW

Table 22. High-Speed — TTL Compatible Devices

HCTO0A
HCTO4A
HCTO8A
HCT14A
HCT32A
HCT74A
HCT138A
HCT157A
HCT174A
HCT240A

Quad 2-Input NAND Gate

Hex Inverter

Quad 2-Input AND Gate

Hex Schmitt Trigger Inverter

Quad 2-Input OR Gate

Dual D Flip/Flop With Set and Reset

1-of-8 Decoder/Demultiplexer

Quad 2-Input Data Selector/Multiplexer

Hex D Flip/Flop With Common Clock & Reset

Octal With 3-State Outputs Inverting Buffer/Line Driver/line Receiver

14
14
14
14
14
14
16
16
16
20

N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J
N,J

O O U U U U O O O

2
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Table 22. High-Speed — TTL Compatible Devices (continued)

‘ [‘Funqt,!téh-' .

HCT241A | Octal With 3-State Outputé No;\inverting Buffer/Line Driver/Liné Recéiver T 20 N,J DW
HCT244A | Octal With 3-State Outputs Noninverting Buffer/Line Driver/Line Receiver 20 N,J DW
HCT245A | Octal With 3-State Outputs Noninverting Bus Transceiver 20 N,J DW
HCT273A | Octal D Flip/Flop With Common Clock & Reset 20 N,J DW
HCT373A | Octal With 3-State Outputs Noninverting Transparent Latch 20 N,J Dw
HCT374A | Octal With 3-State Outputs Noninverting D Flip/Flop 20 N,J DW
HCT541 Octal With 3-State Outputs Noninverting Buffer/Line Driver/Line Receiver 20 N,J DW
HCT573A | Octal With 3-State Outputs Noninverting Transparent Latch 20 N,J DW
HCT574A | Octal With 3-State Outputs Noninverting D Flip/Flop 20 N,J DW
HCT640A | Octal With 3-State Outputs Inverting Bus Transceiver 20 N,J DW

Table 23. FACT

Quad 2-Input NAND Gate N D
ACO02 Quad 2-Input NOR Gate 14 N D
AC04 Hex Inverter 14 N D
ACO05 Hex Inverter With open Drain Outputs 14 N D
ACO08 Quad 2-Input AND Gate 14 N D
AC10 Triple 3-Input NAND Gate 14 N D
AC11 Triple 3-Input AND Gate 14 N D
AC14 Hex Inverter Schmitt Trigger 14 N D
AC20 Dual 4-Input NAND Gate 14 N D
AC32 Quad 2-Input OR Gate 14 N D
AC74 Dual D Flip-Flop 14 N D
AC86 Quad 2-Input Exclusive OR Gate 14 N D
AC109 Dual J-K Positive Edge Triggered Flip-Flop With Set & Clear 16 N D
AC125 Quad Buffer With 3-State Outputs 14 N D
AC126 Quad Buffer With 3-State Outputs 14 N D
AC132 Quad 2-Input NAND Schmitt Trigger . 14 N D
AC138 1-of-8 Decoder/Demultiplexer 16 N D
AC139 Dual 1-of-4 Decoder/Demuiltiplexer 16 N D
AC151 1-of-8 Decoder/Multiplexer 16 N D
AC153 Dual 4-Input Multiplexer 16 N D
AC157 Quad 2-Input Multiplexer: Noninverting 16 N D
AC158 Quad 2-Input Multiplexer: Inverting 16 N D
AC160 Synchronous Presettable Binary-Coded-Decimal Decade Counter 16 N D
AC161 Synchronous Presettable Binary Counter 16 N D
AC162 Synchronous Presettable Binary-Coded-Decimal Decade Counter 16 N D
AC163 Synchronous Presettable Binary Counter 16 N D
AC174 Hex D Flip-Flop With Master Reset 16 N D
AC175 Quad D Flip-Flop 16 N D
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Table 23. FACT (continued)

AC190 Up/Down Counter With Preset and Ripple Clock | 16 N D

AC194 4-Bit Bidirectional Universal Shift Register 16 N D

AC240 Octal Buffer/Line Driver: With 3-State Outputs 20 N DW
AC241 Octal Buffer/Line Driver: With 3-State Outputs 20 N bDw
AC244 Octal Buffer/Line Driver: With 3-State Outputs : 20 N bDw
AC245 Octal Bidirectional Transceiver With 3-State inputs/Outputs 20 N Dw
AC251 8-Input Multiplexer: With 3-State Outputs 16 N D

AC253 Dual 4-Input Multiplexer With 3-State Outputs 16 N bDw
AC256 Dual 4-Bit Addressable Latch 16 N DW
AC257 Quad 2-Input Multiplexer Noninverting With 3-State Outputs 16 N D

AC258 Quad 2-Input Multiplexer inverting With 3-State Outputs 16 N DW
AC259 8-Bit Addressable Latch 16 N D

AC273 Octal D Flip-Flop 20 N DW
AC299 8-Input Universal Shift/Storage Register With Common Parallel I/O Pins: With 3-State Outputs 20 N DW
AC323 8-Input Universal Shift/Storage Register With Syn Reset/Common Parallel I/O Pins: With 3-State 20 N DW

Outputs

AC350 4-Bit Shifter With 3-State 16 N D

AC352 Dual 4-Input Multiplexer 16 N DwW
AC353 Dual 4-Input Multiplexer With 3-State Outputs 16 N D

AC373 Octal Transparent Latch With 3-State Outputs 20 N DW
AC374 Octal D Type Flip-Flop With 3-State Outputs 20 N DW
AC377 Octal D Flip-Flop With Clock Enable 20 N DW
AC378 6-Bit Parallel D Register With Enable 16 N D

AC533 Octal Transparent Latch/ With 3-State Outputs 20 N DW
AC534 Octal D Flip-flop/ With 3-State Outputs 20 N DW
AC540 Octal Buffer/Line Driver: With 3-State Outputs 20 N Dw
AC541 Octal Buffer/Line Driver: With 3-State Outputs 20 N DwW
AC563 Octal D Latch With 3-State Outputs 20 N DW
AC564 Octal D Latch With 3-State Outputs 20 N DW
AC573 Octal D-Type Latch With 3-State Outputs 20 N DW
AC574 Octal D-Type Latch With 3-State Outputs 20 N DwW
AC620 Octal Bidirectional Transceiver With 3-State Outputs 20 N DW
AC623 Octal Bidirectional Transceiver With 3-State Outpdts 20 N bW
AC640 Octal Bidirectional Transceiver With 3-State Outputs 20 N DW
AC643 Octal Bidirectional Transceiver With 3-State Outputs 20 N DW
AC646 Octal Transceiver/Register With 3-State Outputs Noninverting 24 N DW
AC648 Octal Transceiver/Register With 3-State Outputs Inverting i 24 N DW
AC652 Octal Bus Transceiver/Register With 3-State Outputs Noninverting 24 N DW
AC810 Quad 2-Input Exclusive NOR Gate 14 N DW
AC4020 14-stage Binary Ripple Counter 16 N D

AC4040 12-stage Binary Ripple Counter 16 N D

L R
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Table 24. FACT — TTL Compatible Devices
 Mc74

ACTO00 Quad 2-Input NAND Gate 14 N D
ACTO02 Quad 2-Input NOR Gate 14 N D
ACTO04 Hex Inverter 14 N D
ACTO5 Hex Inverter With Open Drainput Output 14 N D
ACTO08 Quad 2-Input AND Gate 14 N D
ACT10 Triple 3-Input NAND Gate 14 N D
ACT11 Triple 3-Input AND Gate 14 N D
ACT14 Hex Inverter Schmitt Trigger 14 N D
ACT20 Dual 4-Input NAND Gate 14 N D
ACT32 Quad 2-Input OR Gate 14 N D
ACT74 Dual D Flip-Flop 14 N D
ACT86 Quad 2-Input Exclusive OR Gate 14 N D
ACT125 Quad Buffer 3-State 14 N D
ACT126 Quad Buffer 3-State 14 N D
ACT132 Quad 2-Input NAND Schmitt Trigger 14 N D
ACT138 1-of-8 Decoder/Demux 16 N D
ACT139 Dual 1-of-4 Decoder/Demux 16 N D
ACT151 1-of-8 Decoder/Multiplexer 16 N D
ACT153 Dual 4-Input Multiplexer 16 N D
ACT157 Quad 2-Input Multiplexer: Non-Inverting 16 N D
ACT160 Synchronous Presettable Binary-Coded-Decimal Decade Counter 16 N D
ACT161 Synchronous Presettable Binary Counter 16 N D
ACT162 , Synchronous Presettable Binary-Coded-Decimal Decade Counter 16 N D
ACT163 Synchronous Presettable Binary Counter 16 N D
ACT174 Hex D Flip-Flop With Master Reset 16 N D
ACT175 Quad D Flip-Flop 16 N D
ACT194 4-Bit Bidirectional Universal Shift Register 16 N D
ACT240 Octal Buffer/Line Driver: 3-State 20 N DW
ACT241 Octal Buffer/Line Driver: 3-State 20 N DW
ACT244 Octal Buffer/Line Driver: 3-State 20 N DwW
ACT245 Octal Bidirectional Transceiver With 3-State Inputs/Outputs 20 N DW
ACT251 8-Input Multiplexer: 3-State 16 N D
ACT253 Dual 4-Input Multiplexer With 3-State Outputs 16 N Dw
ACT256 Dual 4-Bit Addressable Latch 16 N DW
ACT258 Quad 2-Input Multiplexer Inverting 3-State 16 N DW
ACT259 8-Bit Addressable Latch 16 N D
ACT273 Octal D Flip-Flop 20 N DW
ACT299 8-Input Universal Shift/Storage Register With Common Parallel I/0O Pins: 3-State 20 N Dw
ACT323 8-Input Universal Shift/Storage Register With Syn Reset/Common Parallel I/O Pins: 3-State 20 N DW
ACT350 4-Bit Shifter With 3-State 16 N D
ACT352 Dual 4-Input Multiplexer 16 N DW
I N =
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Table 24. FACT — TTL Compatible Devices (continued)

ACT353 Dual 4-Input Multiplexer With 3-State Outputs 16 N D

ACT373 Octal Transparent Latch With 3-State Outputs 20 N DW
ACT374 Octal D-Type Flip-Flop With 3-State Outputs 20 N DW
ACT377 Octal D Flip-Flop With clock Enable 20 N DW
ACT378 6-Bit Parallel D Register With Enable 16 N D

ACT521 8-Bit Identity Comparator 20 N DW
ACT533 Octal Transparent Latch With 3-State Outputs 20 N DW
ACT534 Octal D Flip-Flop With 3-State Outputs 20 N DW
ACT540 Octal Buffer/Line Driver: 3-State Outputs 20 N DW
ACT541 Octal Buffer/Line Driver: 3-State Outputs 20 N DW
ACT563 Octal D Latch With 3-State Outputs 20 N DW
ACT564 Octal D Latch With 3-State Outputs 20 N DW
ACT573 Octal D-Type Latch With 3-State Outputs 20 N DW
ACT574 Octal D-Type Latch With 3-State Outputs 20 N Dw
ACT620 Octal Bidirectional Transceiver With 3-State Outputs 20 N DW
ACT623 Octal Bidirectional Transceiver With 3-State Outputs 20 N DW
ACT640 Octal Bidirectional Transceiver With 3-State Outputs 20 N DW
ACT643 Octal Bidirectional Transceiver With 3-State Outputs 20 N DW
ACT646 Octal Transceiver/Register With 3-State Outputs, Non-Inverting 24 N DW
ACT648 Octal Transceiver/Register With 3-State Outputs, Inverting 24 N DW
ACT652 Octal Bus Transceiver/Register, Non-Inverting 3-State 24 N DW
ACT810 Quad 2-Input Exclusive NOR Gate 14 N DW

MECL Il

Table 25. MECL il

1648** l ’ \)éltagé C’ﬁontrolledy 6§§illator ) ~ T / A 14; PL | D,FN
| 1650 Dual A/D Converter 16 L

1651 Dual A/D Converter 16 L

1658 Voltage Controlled Multivibrator 16 PL D, FN

1660 Dual 4-Input OR/NOR Gate 16 L

1662 Quad 2-Input NOR Gate 16 L

1670 Master-Slave Flip-Flop 16 L

1672 Triple 2-Input Exclusive-OR Gate 16 L

1692 Quad Line Receiver 16 L

*< 20-Pin DIP = 20-Pin PLCC; > 20-Pin DIP = 28-Pin PLCC; See Conversion Table on page 3.1-58
**The MC1648 has a Non-Standard Conversion Table. For more information, refer to the Motorola MECL Data Book, DL122/D, REV 5.
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HTL/DTL Circuits

Motorola still supplies a large selection of HTL (High-Threshold Logic) and DTL (Diode-Transistor Logic) circuits. These are
recommended primarily for replacement purposes. A list of available type numbers is given below.

Table 26. DTL Circuits Table 27. HTL Circuits

1‘ Device . -
iy ‘ » Function Number | - Function .
MC830 Expandable NAND Gate MCe60 Expandable Dual 4-Input Gate (active pullup)
MC832 Expandable Buffer MC661 Expandable Dual 4-Input Gate (passive pullup)
MC836 Hex Inverter MC662 Expandable Dual 4-Input Line Driver
MC837 Hex Inverter MC663 Dual J-K Flip-Flop
MC840 Hex Inverter (without input diodes) MC664 Master-Slave R-S Flip-Flop
MC844 Expandable Dual Power Gate MC667 Dual Monostable Multivibrator
MC845 Clocked Flip-Flop MC668 Quad 2-Input Gate (passive pullup)
MC846 Quad 2-Input NAND Gate MC669 Dual 4-Input Expander
MC849 Quad 2-Input NAND Gate MC670 Triple 3-Input Gate (passive pullup)
MC936 Hex Inverter MC671 Triple 3-Input Gate (active pullup)
MC937 Hex Inverter MC672 Quad 2-Input Gate (active pullup)
MC944 Expandable Dual Power Gate MC677 Hex Inverter With Strobe (active pullup)
MC945 Clocked Flip-Flop MC678 Hex Inverter With Strobe (without output resistors)
MC946 Quad 2-Input NAND Gate
MC951 Monostable Multivibrator
MC952 Dual J-K Flip-Flop (common clock and CD

Separate SD)
MC953 Dual J-K Flip-Flop (separate clock and
SD, No CD)
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Ordering Information
Device Nomenclatures

LS — Low Power Schottky

SN VW WwWw XXXX Y

Standard Prefix

Temperature Range
e 74 Series (0 to +70°C)
¢ 54 Series (-55 to +125°C)

Family
e LS = Low Power Schottky

FAST
MC VvV w XXXX Y

Motorola
Circuit Identifier

Temperature Range
e 74 Series (0 to +70°C)

Package Type
¢ N for Plastic (74 Series Only)
¢ J for Ceramic
o D for 150 mil Plastic SOIC (74 Series Only)
o DW for 300 mil Plastic SOIC (74 Series Only)

Function Type

Package Type

N for Plastic (74 Series Only)

J for Ceramic (54 Series Only)

D for 150 mil Plastic SOIC (74 Series Only)
DW for 300 mil Plastic SOIC (74 Series Only)

¢ 54 Series (-55 to +125°C) Function Type
Family
e F=FAST
MECL 10K/MECL 10H
MC WWW XXX YY

Motorola
Circuit ldentifier

Temperature Range
¢ 10 = 10K (-30 to +85°C)

- Package Type

+ P for Plastic
o L for Ceramic
e FN for PLCC

e 10H = 10H (0 to +75°C)
« 100H = 100K Compatible (0 to +85°C)

Function Type

TTL, ECL, CMOS and Special Logic Circuits 3.1-52
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Ordering Information

Device Nomenclatures (continued)

ECLIinPS/ECLinPS Lite

MC Wwww XX YYY 2Z
| N Package Type
Motorola e FN for PLCC
Circuit Identifier Function Type
Compatability Identifier * YYY =3-Digits for ELCinPS
¢ 10 = 10H Compatible (0 to +85°C) ¢ YY = 2-Digits for ELCinPS Lite
¢ 100 = 100K Compatible (0 to +85°C) ECLinPS Family Identifier
e E= ELCinPS
e EL = ELCinPS Lite
High-Speed CMOS
MC VV wWww XXXX Y
Package Type

Motorola
Circuit Identifier

Temperature Range
e 74 Series (55 to +125°C)
o 54 Series (55 to +125°C)

High-Speed CMOS
Specification Identifier

¢ HC = Buffered High-Speed CMOS

¢ HCU = Unbuffered High-Speed CMOS*

e HCT = High-Speed CMOS TTL Compatible

*Not Available On All Devices

¢ N for Plastic (74 Series Only)

¢ J for Ceramic (54 Series Only)

o D for 150 mil Plastic SOIC (74 Series Only)

e DW for 300 mil Plastic SOIC (74 Series Only)

Function Type
o XX(X) Same Function and Pin Configuration
as LSTTL
e 4XXX Same Function and Pin Configuration
as CMOS 14000
o 7XX(X) Variation of LSTTL or CMOS 14000
Device

14000 Series CMOS
MC1 4xxx YY 2Z

Motorola -
Circuit Identifier
Function Type

Identifier (per JEDEC Standard)
o B = Buffered Outputs
¢ UB = Unbuffered Outputs

MC Wwwww XXX

Package and Temperature Range

o CL for Ceramic —55 to +125°C

o CP for Plastic —55 to +125°C

o D/DW for Small Outline Package (Plastic) —-55 to +125°C

FACT
YY

Motorola
Circuit Identifier

Temperature Range Family
e 74AC = FACT (—40 to +85°C)
e 74ACT = TTL Compatible (—40 to +85°C)

Motorola Master Selection Guide Rev 6

J Package Type

o N for Plastic
e D for Narrow SOIC
e DW for Wide SOIC

Function Type
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Ordering Information

Device Nomenclatures (continued)

Special Logic Circuits
MC/MCCS WwWwwwww_ X YY 2z

Motorola

o - Package Type
Circuit Identifier « N for Plastic
e MC = Standard Circuit Identifier © D for Narrow SOIC
e MCCS = Circuit Chip-Set Identifier + FN for PLOC
Function Type e FJfor CLCC
Option Suffix Indicator ————— Option Type
MECL IIHTL/DTL
MC XXXX Y
L Package Type
Motorola o P for Plastic
Circuit Identifier —————— o sz)rrCNear:an:/CSOIC
[ ]
e FN for PLCC
Function Type

ALEXIS Products

MC XX YYY 2Z2Z -1

Motorola I
. oo Package Type
Circuit Identifier o —1 = 64-Lead, 0.5mm Lead-Pitch,

Device Bit Width 10x10x2.1mm Body, Shipped in
e 16-, 18-, or 20-Bits Trays, Dry Pack
Family ————— Function Type

e LX = Standard ALExIS Family Identifier
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Case Information
8-Pin Packages

>

D SUFFIX
SD SUFFIX SOIC PACKAGE
SSOP PACKAGE CASE 751-03
CASE 940-02

A
1
1 L SUFFIX
P SUFFIX CERAMIC PACKAGE
PLASTIC PACKAGE CASE 693-03
CASE 626-04

14-Pin Packages

*

1

D SUFFIX
SOIC PACKAGE
CASE 751A-02

P,N SUFFIX
PLASTIC PACKAGE
CASE 646-06

[R

14
1
L,J SUFFIX
CERAMIC PACKAGE
CASE 632-08

16-Pin Packages

16
1

D SUFFIX
SOIC PACKAGE
CASE 751B-03

-*

1

DW SUFFIX
SOIC PACKAGE
CASE 751G-01

P,N SUFFIX
PLASTIC PACKAGE
CASE 648-08

16

1

L,J SUFFIX
CERAMIC PACKAGE
CASE 620-09

18-Pin Packages

P,N SUFFIX
PLASTIC PACKAGE
CASE 707-02

L,J SUFFIX
CERAMIC PACKAGE
CASE 726-04

Motorola Master Selection Guide Rev 6
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Case Information

20-Pin Packages

24-Pin Packages

20

1

DW SUFFIX
SOIC PACKAGE
CASE 751D-03

P,N SUFFIX
PLASTIC PACKAGE
CASE 738-03

L,J SUFFIX
CERAMIC PACKAGE
CASE 732-03 @
19 8
3 4
FN SUFFIX

PLASTIC LEADLESS CHIP
CARRIER (PLCC)

P,N SUFFIX
PLASTIC PACKAGE
CASE 724-03

N

1

N SUFFIX
PLASTIC PACKAGE
CASE 709-02

1

CASE 775-02
P,N SUFFIX
PLASTIC PACKAGE
CASE 649-03
22-Pin Packages (PW FOR 10H181 ONLY)
1 L,J SUFFIX
N SUFFIX ,
PLASTIC PACKAGE cen&mg ;SA:&AGE
CASE 708-04
2
! L,J SUFFIX
J SUFFIX CERAMIC PACKAGE
CERAMIC PACKAGE CASE 623-05
CASE 736-05 (LW FOR 10H181 ONLY)
— s _____________________________________________________________________________________________________________ ]
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Case Information

28-Pin Packages

48-Pin Package

N SUFFIX
PLASTIC PACKAGE

CASE 710-02

-

2 11 28 N
4 5
FN SUFFIX J SUFFIX
PLASTIC LEADLESS CHIP CERAMIC PACKAGE
CARRIER (PLCC) CASE 733-04
CASE 776-02

40-Pin Packages

CERAMIC PACKAGE
CASE 740-03

r
’ J SUFFIX
1

52-Pin Package

FJ SUFFIX
CERAMIC LEADLESS
CHIP CARRIER (CLCC)
CASE 778B-01

N SUFFIX
PLASTIC PACKAGE
1 CASE 711-03

J SUFFIX
CERAMIC PACKAGE
CASE 734-04

64-Pin Package

-1 SUFFIX
PLASTIC FQFP
PACKAGE
CASE 931-01

68-Pin Packages

FN SUFFIX
PLASTIC LEADLESS
CHIP CARRIER (PLCC)
CASE 779-02

Motorola Master Selection Guide Rev 6
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Packaging Information

Surface Mount
Why Surface Mount?

Surface Mount Technology is now being utilized to offer
answers to many problems that have been created in the use
of insertion technology.

Limitations have been reached with insertion packages
and PC board technology. Surface Mount Technology
offers the opportunity to continue to advance the
state-of-the-art designs that cannot be accomplished with
Insertion Technology.

Surface Mount Packages allow more optimum device
performance with the smaller Surface Mount configuration.
Internal lead lengths, parasitic capacitance and inductance
that placed limitations on chip performance have been
reduced.

The lower profile of Surface Mount Packages allows more
boards to be utilized in a given amount of space. They are

Pin Conversion Tables

stacked closer together and utilize less total volume than
insertion populated PC boards.

Printed circuit costs are lowered with the reduction of the
number of board layers required. The elimination or reduction
of the number of plated through holes in the board, contributes
significantly to lower PC board prices.

Automatic placement equipment is available that can place
Surface Mount components at the rate of a few thousand per
hour to hundreds of thousands of components per hour.

Surface Mount Technology is cost effective, allowing the
manufacturer the opportunity to produce smaller units and/or
offer increased functions with the same size product.

Surface Mount assembly does not require the preparation
of components that are common on insertion technology lines.
Surface Mount components are sent directly to the assembly
line, eliminating an intermediate step.

For additional surface mount information, order
Surface Mount Product Selector Guide (SG127/D)

Dual-in-Line Package to PLCC Pin Conversion Data

The following table gives the equivalent I/O pinouts of Dual-In-Line Package (DIP) configuration and Plastic Leaded Chip

Carrier (PLCC) packages.*

Table 28. Conversion Tables

8 PIN DIP 1l2]3]lals]|e]|7]s

20 PIN PLCC 215 |7 |10}12)15]17]20

14 PIN DIP 1123 |a]s|e|7|8]9|10]11]12]13]14

20 PIN PLCC 2|3|ale|8 ]9 |10]12[13]14]16]18[19]20

16 PIN DIP 1l2]13lals|e|7 8|9 |10]11|12]13]|14]15]16

20 PIN PLCC 2|3lals|7 8o |10l12]13]14]15]17]18]19]20

20 PIN DIP 1]1213]34 7 10 [ 11 {12 {13 |14 |15 |16 [ 17 [18 |19 |20

20 PIN PLCC 1123145 10 [11 [12 |13 |14 |15 |16 [17 |18 [19 |20

24 PIN DIP 11234 ]|s|e|7 |89 |10|11]12]13|14]15|16 17|18 |19 2o|21|22|23|24
28 PIN PLCC 2|3lals|e 7|9 l10)11|12]13]14]16]17 |18 19|20 21|23 24|25|26|27|28

* The MC1648 has a Non-Standard Conversion Table. For more information, refer to the Motorola MECL Data Book, DL122/D, REV 5.
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Packaging Information

Tape and Reel
Standard Bipolar Logic Integrated Circuits

Motorola has now added the convenience of Tape and Reel the latest EIA RS-481A specification. The antistatic
packaging for Motorola’s growing family of standard embossed tape provides a secure cavity sealed with a
Integrated Circuit products. The packaging fully conforms to peel-back cover tape.

Mechanical Polarization

Typical
PLCC Devices I T 1
h—D—D—D—D—D—D—O—O—¢
D-D-D D-D-® D-D )
View from
tape side
PIN1
{
—e———

Linear direction of travel

SOIC Devices

(. 3 ] ] ] —
-l"- -l‘- View from
\
-
Linear direction of travel
General Information
— Reel Size 13 inch (330 mm) Suffix: R2 — Units/Reel 500 to 5000 (see table)
— Tape Width 12 mm to 24 mm (see table)

Ordering Information
To order devices which are to be delivered in Tape and Reel, add the suffix R2 to the device number being ordered.

Tape and Reel Data

Tape Width Reel Size Min Lot Size Per Part No.
Device Type (mm) Device/Reel (inch) Tape and Reel

PLCC-20 16 1,000 13 3,000
PLCC-28 24 500 13 500

SO-8 12 2,500 13 5,000
SO-14 16 2,500 13 5,000
SO-16 16 2,500 13 5,000
SO-16 Wide 16 1,000 13 5,000
S0O-20 Wide 24 1,000 13 5,000

A - _
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Logic Literature Listing

For additional information, refer to the following Motorola Logic documents, available
through the Literature Distribution Center.

Logic New Product Calendar
BR1332/D Logic New Product Calendar

Selector Guides

SG73/D Motorola Semiconductor Master Selection Guide
SG127/D Surface Mount Products Selector Guide
SG365/D Timing Solutions Folder Selector Guide
SG366/D TTL, ECL, CMOS and Special Logic Circuits Selector Guide
Data Books

DL121/D FAST AND LS TTL DATA

DL122/D MECL DEVICE DATA

DL129/D HIGH-SPEED CMOS LOGIC DATA

DL131/D CMOS LOGIC DATA

DL138/D FACT DEVICE DATA

DL140/D ECLinPS DATA

Design Handbooks
HB205/D MECL Systems Design Handbook

Application Notes

AN1091/D Low Skew Clock Drivers and Their System Design Considerations

AN1092/D Driving High Capacitance DRAMs in an ECL System

AN1400/D H64x Clock Driver 1/0 SPICE Modelling Kit

AN1401/D Using SPICE to Analyze the Effects of Board Layout on System
Skew When Designing With the MC10/100640 Family of Clock Drivers

AN1402/D MC10/100H600 Translator Family I/O SPICE Modeiling Kit

AN1403/D FACT 1/O Model Kit

AN1404/D ECLInPS Circuit Performance at Non-Standard VIH Levels

AN1405/D ECL Clock Distribution Techniques

AN1406/D Designing With PECL (ECL at +5.0V)

AN1407/D Performance Testing With the ALExIS Mini-Evaluation Boards

AN1408/D Power Dissipation for Active SCSI Terminators

AN1503/D ECLInPS 1/0 SPICE Modelling Kit

AN1504/D Metastability and the ECLinPS Family

Other Literature

BR1330/D ECLInPS Lite (Single Gate ECL Devices and Translators)

BR1331/D ALEXIS - Advanced Low-Power Expandable Interface Solutions Folder

BR1333/D Motorola Timing Solutions

BR1334/D High Performance Frequency Control Products

BR1336/D MC22VIO PLD Folder

BR1409/D Motorola ECL300 LogicArray

L - I
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Linear and Interface
Integrated Circuits

In Brief . ..

Motorola linear and interfade integrated circuits cover a
much broader range of products than the traditional op amps,
regulators and consumer-image associated with linear suppliers.
Linear circuit technology currently influences the design and
architecture of equipment for all major markets. As with other
integrated circuit technologies, linear circuit design techniques
and processes have been continually refined and updated to
meet the needs of these diversified markets.

Operational amplifiers have utilized JFET inputs for improved
performance, plus innovative design and trimming concepts have
evolved for improved high performance and precision
characteristics. In linear power ICs, basic voltage regulators have
been refined to include higher current levels and more precise
three-terminal fixed and adjustable voltages. The power area
continues to expand into switching regulators, power supply
control and supervisory circuits, and motor controllers.

Linear designs also offer a wide array of line drivers, receivers
and transceivers for many of the EIA, European, IEEE and IBM
interface standards. Peripheral drivers for a variety of devices are
also offered. In addition to these key interface functions, a variety
of magnetic and semiconductor memory read, write, sense and
RAM control circuits are also available.

In data conversion, the original A-D and D-A converters
have been augmented with high performance video speed and
multiplying designs. Linear circuit technology has also provided
precision low-voltage references for use in data conversion and
other low temperature drift applications.

A host of special purpose linear devices have also been
developed. These circuits find applications in
telecommunications, radio, television, automotive, RF
communications, and data transmission. These products have
reduced the cost of RF communications, and have provided
capabilities in telecommunications which make the telephone line
convenient for both voice and data communications. Linear
developments have also reduced the many discrete components
formerly required for consumer functions to a few IC packages,
and have made significant contributions to the rapidly growing
market for electronics in automotive applications.

The table of contents provides a perspective of the many
markets served by linear/interface ICs and of Motorola’s
involvement in these areas.

Page

Amplifiers and Comparators ...................... 4.1-1
Power Supply Circuits . ... 4.2-1
Power/Motor Control Circuits ...................... 4.3-1
Voltage References .............ccoovviiiinnannn, 4.41
DataConversion ............ccviiiiiiieniinnnnn, 4,5-1
Interface Circuits .............. ..., 4.6-1
Communication Circuits ...............ccovvven... 4.7-1
Consumer Electronic Circuits .......... e 4.8-1
Automotive Electronic Circuits . .................... 4.9-1
Other Linear Circuits .............. ...t 4.10-1
Surface Mount Technology . ...................... 4.111
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Amplifiers and Comparators

In Brief...

For over two decades, Motorola has continually refined
and updated integrated circuit technologies, analog circuit
design techniques and processes in response to the
needs of the marketplace. The enhanced performance of
newer operational amplifiers and comparators has come
through innovative application of these technologies,
designs and processes. Some early designs are still
available but are giving way to the new, higher
performance operational amplifier and comparator circuits.
Motorola has pioneered in JFET inputs, low temperature
coefficient input stages, Miller loop compensation, all NPN

" output stages, dual-doublet frequency compensation and
analog “in-the-package” trimming of resistors to produce
superior high performance operational amplifiers and
comparators, operating in many cases from a single
supply with low input offset, low noise, low power, high
output swing, high slew rate and high gain-bandwidth
product at reasonable cost to the customer.

Present day operational amplifiers and comparators
find applications in all market segments including motor
controls, instrumentation, aerospace, automotive,
telecommunications, medical, and consumer products.

N

Page

Operational Amplifiers .. ............ ..o, .. 4.1-2
Single ... 4.1-2
Dual ...t 4.1-3
Quad ... ... 4.1-5
High Frequency Amplifiers ........................ 4.1-7
AGC Amplifiers ...t 4.1-7
Miscellaneous Amplifiers ......................... 4.1-8
Bipolar ... 4.1-8
CMOS . e e 4.1-8
Comparators . .....covii et e 4.1-9
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Amplifiers and Comparators

CASE 626 CASE 632
PLASTIC CERAMIC
N, P OR P1 J, L SUFFIX

SUFFIX

CASE 646
PLASTIC CASE 648, 648C
N, N-14,P PLASTIC
OR P2 SUFFIX P2 SUFFIX
Operational Amplifiers F"'i
Motorola offers a broad line of bipolar operational CASE 693 CASE 751
amplifiers to meet a wide range of applications. From low-cost CERAMIC PLASTIC
industry-standard types to high precision circuits, the span JORJ-8, U, D SUFFIX
encompasses a large range of performance capabilities. JG SUFFIX
These linear integrated circuits are available as single, dual @
and quad monolithic devices in a variety of temperature
ranges and package styles. Most devices may be obtained in CASE 751A
unencapsulated “chip” form as well. For price and delivery PLASTIC
information on chips, please contact your Motorola Sales D SUFFIX

Representative or Distributor.

Table 1. Single Operational Amplifiers

Noncompensated
Commercial Temperature Range (0°C to +70°C)
LM301A 0.25 7.5 10 50 25 1.0 0.5 +30|+18 General Purpose N/626, J/693
LM308A 7.0 0.5 5.0 1.0 80 1.0 0.3 +3.0[+18 Precision N/626
MC1748C 0.5 6.0 15 200 20 1.0 0.5 +30(|x18 General Purpose P1
Industrial Temperature Range (~25°C to +85°C)

[tmzo1a Joo7s [ 20 | 10 [ 10 | s0 | 10 | o5 [£30[+22] GeneralPurpose | n62s, ui693 |
Military Temperature Range (-55°C to +125°C) :

[tmiota Joors [ 20 | 10 [ 10 [ s0 | 10 | o5 [:30[:22]| GeneralPupose | uees |

Internally Compensated
Commercial Temperature Range (0°C to +70°C)

LF351 200 pA 10 10 100 pA 25 4.0 13 +5.0 | £18 JFET Input N/626
LF356 200 pA 10 5.0 50 pA 50 2.0 15 +50|+18 JFET Input J/693
LF356B 100 pA 5.0 5.0 20 pA 50 5.0 12 +5.0 |22 JFET Input J/693
LF357 200 pA 10 5.0 50 pA 50 3.0 75 +5.0]+18 Wideband FET Input J/693
LF357B 100 pA 5.0 5.0 20 pA 50 20 50 +5.0|+22 ) JFET Input J/693
LF411C 200 pA 2.0 10 100 pA 25 8.0 25 +5.0 | £22 | JFET Input, Low Offset, | N/626, D/751
Low Drift
——— _ L ____]
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Amplifiers and Comparators

Table 1. Single Operational Amplifiers (continued)

Device | Max | Max |

Internally Compensated
Commercial Temperature Range (0°C to +70°C)

LF441C 100pA | 5.0 10 50 pA 25 2.0 6.0 +5.0 | +£18 | Low Power JFET Input N/626
LM11C 100pA | 0.6 2.0 10 pA 250 1.0 0.3 +30|£20 Precision N/626
LM11CL 200 pA 5.0 3.0 25 pA 50 1.0 0.3 +3.0 | +£20 Precision N/626
LM307 0.25 7.5 10 50 25 1.0 0.5 +3.0 [ +18 General Purpose N/626
MC1436 0.04 10 12 10 70 1.0 2.0 +15 | +34 High Voltage U
MC1741C 0.5 6.0 15 200 20 1.0 0.5 +30|+18 General Purpose P1,U
MC1776C 0.003 6.0 15 3.0 100 1.0 0.2 +1.2 | £+18 | pPower, Programmable P1,U
MC3476 0.05 6.0 15 25 50 1.0 0.2 +15|1+£18 Low Cost P1,U
nPower, Programmable
MC34001 | 200 pA 10 10 100 pA 25 4.0 13 +50|+18 JFET Input P/626, U
MC34001B [ 200pA | 5.0 10 100 pA 50 4.0 13 +50 | £18 JFET Input P/626, U
MC34071 0.5 5.0 10 75 25 4.5 10 +30 | +44 High Performance, P/626, U
MC34071A | 500 nA 3.0 10 50 50 4.5 10 +3.0 | +44 Single Supply P/626, U
MC34080 | 200 pA 1.0 10 100 pA 25 16 55 +5.0 | +22 Decompensated P/626, U
MC34081 | 200 pA 1.0 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed JFET Input P/626, U
MC34181 0.1 nA 2.0 10 0.05 25 4.0 10 +25|+18 | Low Power JFET Input P/626
TLO71AC | 200pA | 6.0 10 50 pA 50 4.0 13 +5.0 | £18 | Low Noise JFET Input P/626, JG
TLO71C 200 pA 10 10 50 pA 25 4.0 13 +5.0 | £18 | Low Noise JFET Input P/626, JG
TLO81AC 200 pA 6.0 10 100 pA 50 4.0 13 +50|+18 JFET Input P/626, JG
TLO81C 400 pA 15 10 200 pA 25 4.0 13 +50 | £18 JFET Input P/626, JG
Automotive Temperature Range (-40°C to +85°C)
MC33071 0.5 5.0 10 75 25 45 10 +3.0|+44 High Performance, P/626, U
MC33071A | 500nA | 3.0 10 50 50 4.5 10 +30|+44 Single Supply P/626, U
MC33171 0.1 4.5 10 20 50 1.8 21 +3.0[+44 Low Power Single P/626
Supply
MC33181 0.1 nA 2.0 10 0.05 25 4.0 10 +25 | +£18 | Low Power JFET Input P/626
Extended Automotive Temperature Range (—40°C to +105°C)
mMca3201 [200mA| 60 | 20 | s0 | s0 | 22 | 10 [+18]+12]| LowVRaito-Raim | Pse26, D751
Military Temperature Range (-55°C to +125°C)
MC1536 0.02 5.0 10 3.0 100 1.0 2.0 +15 | £40 High Voltage u
MC1741 0.5 5.0 15 200 50 1.0 0.5 +3.0 | +22 General Purpose U
MC1776 0.0075 5.0 15 3.0 200 1.0 0.2 +1.2 | £+ 18 | pPower, Programmable L
MC35001B | 100pA | 5.0 10 50 pA 50 4.0 13 +5.0 | +22 JFET Input u
MC35071 0.5 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance, U
MC35071A | 500nA | 3.0 10 50 50 45 10 +3.0 | +44 Single Supply U
MC35080 | 200 pA 1.0 10 100 pA 25 16 55 +50 | £22 Decompensated U
MC35081 | 200 pA 1.0 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed JFET Input U
MC35171 0.1 4.5 10 20 50 1.8 2.1 +3.0 | +44 Low Power Single U
Supply
TLO81M 200pA | 6.0 10 100 pA 25 4.0 13 +50 | £18 JFET Input JG

Table 2. Dual Operational Amplifiers

Internally Compensated
Commercial Temperature Range (0°C to +70°C)

LFas3  |200pA [ 10 | 10 [100pa| 25 | 40 | 13 [:s0[+18] JFET Input Ne26 |
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Amplifiers and Comparators

Table 2. Dual Operational Amplifiers (continued)

. ptio
LF412C 200pA | 3.0 10 100 pA 25 4.0 13 +5.0 | £18 | JFET Input, Low Offset, | N/626, D/751
Low Drift
LF442C 100 pA 5.0 10 50 pA 25 2.0 6.0 +5.0|+18 | Low Power JFET Input N/626
LM358 0.25 6.0 7.0 50 25 1.0 0.6 +15]|+18 Single Supply, N/626, J/693
+3.0 | +36 | Low Power Consumption
| LM833 1.0 5.0 2.0 200 31.6 15 7.0 +25|+18 Low Noise, Audio N/626
MC1458 0.5 6.0 10 200 20 1.1 0.8 +3.0 | £18 Dual MC1741 P1,U
MC1458C 0.7 10 10 300 20 1.1 0.8 +3.0|+18 General Purpose P1
MC1747C 0.5 6.0 10 200 25 1.0 0.5 +3.0 |+18 Dual MC1741 L, P2
MC3458 0.5 10 7.0 50 20 1.0 0.6 +15[£18 Split Supplies P1,U
+3.0|+36 Single Supply
Low Crossover Distortion
MC4558AC | 0.5 5.0 10 200 50 2.8 1.6 +3.0 | +22 High Frequency P1
MC4558C 0.5 6.0 10 200 20 2.8 1.6 +3.0|+18 High Frequency P1,U
MC34002 | 100 pA 10 10 100 pA 25 4.0 13 +5.0 | £18 JFET Input P/626
MC34002B | 100pA | 5.0 10 70 pA 25 4.0 13 +5.0 | +£18 JFET Input P/626
MC34072 0.5 5.0 10 75 25 4.5 10 +3.0|+44 High Performance, P/626, U
MC34072A | 500nA | 3.0 10 50 50 4.5 10 +3.0 | +44 Single Supply P/626, U
MC34082 | 200 pA 3.0 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed JFET Input P/626
MC34083 | 200 pA 3.0 10 100 pA 25 16 55 +5.0 | £22 Decompensated P/626
MC34182 0.1 nA 3.0 10 0.05 25 4.0 10 +25 | +18 | Low Power JFET Input P/626
TLO62AC 200 pA 6.0 10 100 pA 4.0 2.0 6.0 +25 | +£18 | Low Power JFET Input P/626
TLO62C 200 pA 15 10 200pA | 4.0 2.0 6.0 +25|£18 | Low Power JFET Input P/626
TLO72AC | 200pA | 6.0 10 50 pA 50 4.0 13 +5.0 | £18 | Low Noise JFET Input | P/626, JG/693
TLO72C 200 pA 10 10 50 pA 25 4.0 13 +5.0 | £18 | Low Noise JFET Input | P/626, JG/693
TLO82AC | 200 pA 6.0 10 100 pA 50 4.0 13 +50 | +£18 JFET Input P/626, JG/693
TLO82C 400 pA 15 10 200 pA 25 4.0 13 +5.0|+£18 JFET Input P/626, JG/693
Industrial Temperature Range (—25°C to +85°C)
LM258 0.15 5.0 10 30 50 1.0 0.6 +1.5]|+18 Split or Single N/626, J/693
+3.0|+36 Supply Op Amp
Automotive Temperature Range (—40°C to +85°C)
LM2904 0.25 7.0 7.0 50 100 1.0 0.6 +15]1+£183 Split Supplies N/626, J/693
typ +3.0|+26 Single Supply
MC3358 5.0 8.0 10 75 20 1.0 0.6 +15]|+18 Split Supplies P1/626
+3.0|+36 Single Supply
MC33072 0.50 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance, P/626, U
MC33072A | 500nA | 3.0 10 50 50 45 10 +3.0|+44 Single Supply P/626, U
MC33076 0.5 4.0 2.0 70 25 7.4 2.6 +20]|x18 High Output Current P1/626
P2/648C
MC33077 1.0 1.0 2.0 180 150 37 1 +25|+18 Low Noise P/626
MC33078 |750nA | 2.0 2.0 150 31.6 16 7.0 +5.0 |18 Low Noise N/626
MC33102
(Awake) 500 nA 2.0 1.0 6.0 50 4.0 1.0 +25|+18 Sleepmode™ P/626,
(Sleep) 50 nA 2.0 1.0 6.0 25 0.3 0.1 +25|+18 Micropower D/751
MC33172 0.10 4.5 10 20 50 1.8 21 +3.0|+44 Low Power Single P/626
Supply
MC33178 0.5 3.0 2.0 50 50 5.0 2.0 +2.0 | £18 High Output Current P/626
MC33182 | 0.1nA 3.0 10 0.05 25 4.0 10 +25|+18 | Low Power JFET Input P/626
MC33272 | 650 nA 1.0 056 | 25nA | 31.6 5.5 115 |+15]|+18 High Performance P/626
MC33282 | 100 pA | 200 uVv 5.0 50 pA 50 30 12 +25 | £18 | Low Input Offset JFET P/646
TLOB2V 200pA | 6.0 10 100pA | 4.0 2.0 6.0 +25 | +£18 | Low Power JFET Input P/626

Linear and Interface Integrated Circuits 4.1-4 Motorola Master Selection Guide Rev 6



Amplifiers and Comparators

Table 2. Dual Operational Amplifiers (continued)

o | o | Avar [ ,
@A) | (V) [ @vrO) | (nA) | (imV) | (MHz)
Device | Max | Max | Typ | Max Min v

Extended Automotive Temperature Range (—40°C to +105°C)

B Vio . I TCvio

Mcas202 |200nA| 60 | 20 | s0 [ s0 | 22 | 10 |+18]+12] LowVRaitoRaim | P66, Di751
Extended Automotive Temperature Range (—40°C to +125°C)
TCA0372 | 500 nA 15 20 50 30 1.1 1.4 +5.0|+36 Power Op Amp DP1/626
Single Supply DP2/648
Military Temperature Range (-55°C to +125°C)
LM158 0.15 5.0 10 30 50 1.0 0.6 +15|+£18 Split Supplies J/693
+30 | +36 Single Supply
Low Power Consumption
MC1558 0.5 5.0 10 200 50 1.1 0.8 +3.0 |22 Dual MC1741 U
MC1747 0.5 5.0 10 200 50 1.0 0.5 +30 |22 Dual MC1741 L
MC3558 0.5 5.0 10 50 50 1.0 0.6 +151]1+18 Split Supplies U
+30 )| +36 Single Supply
MC4558 0.5 5.0 10 200 50 2.8 1.6 +30 | t22 High Frequency U
MC35002 | 100 pA 10 10 100 pA 25 4.0 13 +50 | t22 JFET input U
MC35002B | 100 pA 5.0 10 50 pA 50 4.0 13 +50 | t22 JFET Input U
MC35072 0.5 5.0 10 75 25 45 10 +3.0 | +44 High Performance, U
MC35072A | 500nA | 3.0 10 50 50 45 10 +30 | +44 Single Supply U
MC35172 0.1 4.5 10 20 50 1.8 21 +3.0 | +44 Low Power Single U
Supply
TLO62M 200pA | 6.0 10 100pA | 4.0 2.0 6.0 |+25|+18 | Low Power JFET Input JG
TLO72M 200pA | 6.0 10 50 pA 35 4.0 13 +5.0 ]| £18 | Low Noise JFET Input JG
TLO82M 200 pA 6.0 10 100 pA 25 4.0 13 +50|+£18 JFET Input JG

Table 3. Quad Operational Amplifiers

Internally Compensated
Commercial Temperature Range (0°C to +70°C)

LF347 200 pA 10 10 100 pA 25 4.0 13 +50 | +18 JFET Input N/646
LF347B 200 pA 5.0 10 100 pA 50 4.0 13 +50 | £18 JFET Input N/646
LF444C 100 pA 10 10 50 pA 25 2.0 6.0 +5.0 | £18 | Low Power JFET Input N/646
LM324 0.25 6.0 7.0 50 25 1.0 0.6 +15|+16 Low Power J/632, N/646
+3.0 | +32 Consumption
LM348 0.2 6.0 — 50 25 1.0 0.5 +30|+18 Quad MC1741 J/632, N/646
MC3401/ 0.3 — — — 1.0 5.0 0.6 +15 | +18 Norton Input J/632, N/646
LM3900 +30 | +36
MC3403 0.5 10 7.0 50 20 1.0 0.6 +15 | +18 No Crossover L, P/646
+30 | +36 Distortion
MC4741C 0.5 6.0 15 200 20 1.0 0.5 +3.0|£18 Quad MC1741 L, P/646
MC34004 | 200 pA 10 10 100 pA 25 4.0 13 +50 |18 JFET Input L, P/646
MC34004B | 200 pA 5.0 10 100 pA 50 4.0 13 +50 | +£18 JFET Input L, P/646
MC34074 0.5 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance, L, P/646
MC34074A | 500 nA 3.0 10 50 50 45 10 +30 | +44 Single Supply L, P/646
MC34084 | 200 pA 12 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed JFET Input P/646
MC34085 | 200 pA 12 10 100 pA 25 16 55 +5.0 | £22 Decompensated P/646
MC34184 0.1 nA 10 10 0.05 25 4.0 10 +25 | +18 | Low Power JFET Input P/646
TLOBG4AC 200 pA 6.0 - 10 100 pA 4.0 2.0 6.0 +25 | £18 | Low Power JFET Input N/646
TLO64C 200 pA 15 10 200 pA 4.0 2.0 6.0 +25 | £18 | Low Power JFET Input N/646
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Table 3. Quad Operational Ampilifiers (continued)

_ Description

TLO74AC | 200 pA 6.0 10 50 pA 50 4.0 13 +5.0 | £18 | Low Noise JFET Input J/632, N/646
TLO74C 200 pA 10 10 50 pA 25 4.0 13 +50 | +18 Low Noise JFET Input J/632, N/646
TLOB4AC |200pA | 6.0 10 100 pA 50 4.0 13 +5.0|+18 JFET Input J/632, N/646
TLO84C 400 pA 15 10 200 pA 25 4.0 13 +50|+18 JFET Input J/632, N/646
Industrial Temperature Range (—25°C to +85°C)
LM224 0.15 5.0 7.0 30 50 1.0 0.6 +15]|x16 Split Supplies J/632, N/646
+3.0|+32 Single Supply
LM248 0.2 6.0 — 50 25 1.0 0.5 +30]|£18 Quad MC1741 J/632, N/646
Automotive Temperature Range (-40°C to +85°C)
MC3301/ 0.3 — — — 1.0 4.0 0.6 +20 | £15 Norton Input P/646
LM2900 +4.0 ]| +28 N/646
LM2902 0.5 10 — 50 — 1.0 0.6 +1.5 | £13 | Differential Low Power J/632, N/646
+3.0|+26
MC3303 0.5 8.0 10 75 20 1.0 0.6 +15| %18 Differential P/646
+3.0|+36 General Purpose
MC33074 0.5 4.5 10 75 25 4.5 10 +3.0 ] +44 High Performance, L, P/646
Single Supply
MC33074A | 500 nA 3.0 10 50 50 45 10 +30|+44 High Performance L, P/646
MC33079 |[750nA | 25 2.0 150 31.6 9.0 7.0 +50 | £18 Low Noise N/646
MC33174 0.1 4.5 10 20 50 1.8 2.1 +3.0 | +44 Low Power Single P/646
Supply
MC33179 0.5 3.0 2.0 50 50 5.0 2.0 +2.0|+18 High Output Current P/646
MC33184 | 0.1nA 10 10 0.05 25 4.0 10 +25 | +18 | Low Power JFET Input P/646
MC33274 650 nA 1.0 0.56 25 nA 31.6 55 11.5 +15 |18 High Performance P/646
MC33284 |100pA | 2.0 5.0 50 pA 50 30 12 +2.5|+18 | Low Input Offset JFET P/646
TLO64V 200 pA 9.0 10 100pA | 4.0 2.0 6.0 +25 | +18 | Low Power JFET Input N/646
Extended Automotive Temperature Range (—40°C to +105°C)
{mcas2os [200ma| 60 | 20 | s0 | s0 | 22 | 10 |+18]+12| LowVRaitto-Rai™ | P46, D751A |
Telecommunications Temperature Range (—40°C to +85°C)
MC143403 | 1.0 nA 30 — 200pA | 45dB 0.8 1.5 475 | 12.6 CMOS Low Power, L, P/646
Drives Low-Impedance
Loads
MC143404 | 1.0nA 30 — 200 pA | 60dB 0.8 1.0 4.75 | 12.6 | CMOS Very Low Power L, P/646
Military Temperature Range (-55°C to +125°C)
LM124 0.15 5.0 7.0 30 50 1.0 0.6 +15|+16 Low Power J/632, N/646
+3.0|+32 Consumption
MC3503 0.5 5.0 7.0 50 50 1.0 0.6 +15|+18 General Purpose, L, P/646
+3.0|+36 Low Power
MC4741 0.5 5.0 15 200 50 1.0 0.5 +3.0 | £22 Quad MC1741 L
MC35004 | 100 pA 10 10 100 pA 25 4.0 13 +50 |22 JFET Input L
MC35004B | 100pA | 5.0 10 50 pA 50 4.0 13 +50 |22 JFET Input L
MC35074 0.5 5.0 10 75 25 45 10 +3.0 | +44 High Performance, L
Single Supply
MC35074A | 500 nA 3.0 10 50 50 45 10 +3.0|+44 High Performance L
MC35084 | 200 pA 12 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed JFET Input L
MC35085 | 200 pA 12 10 100 pA 25 16 55 +5.0 | £22 Decompensated | L
MC35174 0.1 45 10 20 50 1.8 2.1 +3.0|+44 Low Power, Single L
Supply
TLO64M 200pA | 9.0 10 100pA | 4.0 2.0 6.0 +25 | +18 | Low Power JFET Input J/632
TLO74M 200 pA 9.0 10 50 pA 35 4.0 13 +5.0|+18 Low Noise JFET Input J/632
TLO84M 200 pA 9.0 10 100 pA 25 4.0 13 +50|+18 JFET Input J/632
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High Frequency Amplifiers

A variety of high frequency circuits with features ranging
from low cost simplicity to multi-function versatility marks
Motorola’s line of integrated amplifiers. Devices described
here are intended for industrial and communications
applications. For devices especially dedicated to consumer
products, i.e., TV and entertainment radio. (See the
Consumer Electronics Circuits section.)

AGC Amplifiers

MC1490P/MC1350P Family
Wideband General Purpose
Amplifiers

The MC1490 and MC1350 family are basic building
blocks — AGC (Automatic Gain Controlled) RF/Video
Amplifiers. These parts are recommended for applications
up through 70 MHz. The best high frequency performance
may be obtained by using the physically smaller SOIC
version (shorter leads) — MC1350D. There are currently no
other RF ICs like these, because other manufacturers have
dropped their copies. Applications include variable gain
video and instrumentation amplifiers, IF (Intermediate
Frequency) amplifiers for radio and TV receivers, and

Table 4. High-Frequency Amplifier Specifications

CASE 626
PLASTIC
P SUFFIX
CASE 632
2 CERAMIC
F, L SUFFIX
CASE 751
PLASTIC
D SUFFIX

transmitter power output control. Many uses will be found in
medical instrumentation, remote monitoring, video/graphics
processing, and a variety of communications equipment.
The family of parts using the same basic die (identical circuit
with slightly different test parameters) is listed in the
following table.

MC1545/1445 Gated
2-Channel Input

Differential input and output amplifier with gated 2-channel
input provides for a wide variety of switching purposes. Typical
50 MHz bandwidth makes it suitable for high frequency
applications such as video switching, FSK circuits,
multiplexers, etc. Gating circuit is useful for AGC control.

— — MC1350 50 45 +6.0 +18 P/626,
50 45 D/751
— MC1490 — 50 10 +6.0 +18 P/626
45 60
35 100
MC1545 — MC1445 19 50 +4.0 +12 L/632
- I
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Miscellaneous Amplifiers

Motorola provides several Bipolar and CMOS special
purpose amplifiers which fill specific needs. These devices
range from low power CMOS programmable amplifiers and
comparators to variable-gain bipolar power amplifiers.

MC3405/MC3505 Dual Operational Amplifier and
Dual Voltage Comparator

This device contains two Differential Input Operational
Amplifiers and two Comparators; each set capable of single
supply operation. This operational amplifier-comparator
circuit will find its applications as a general purpose product for
automotive circuits and as an industrial “building block.”

Table 5. Bipolar

CASE 632
CERAMIC
L SUFFIX

=1

CASE 648
PLASTIC
P SUFFIX

CASE 904
PLASTIC
F SUFFIX

CASE 646
PLASTIC
P SUFFIX

CASE 751B
PLASTIC
D SUFFIX

MC3405 0.5 10 50 20

E OUTPUT 4

—%} INPUTS 4

El VEE GND
%} INPUTS 3

N\
outPuT 1 [ 1] comP | [ 0P
[2:_ 1 AME,
INPUTS 1 3 3
[31 :
wll o g
Hey +
INPUTS 2 L2 3
[e—
OUTPUT 2 E

8] outputs

1.3 3.0t0 36

+15t0+18

L/632, P/646

MC3505 0.5 5.0 50 20 1.3 3.0t0 36 +15t0+18 L/632
Table 6. CMOS

MC14573 Quad Programmable Operational Amplifier
MC14576B/MC14577B Dual Video Amplifiers
MC14575 Dual Programmable Operational Amplifier and Dual Programmable Comparator

Operational Amplifiers 4 3.0to15V +15t0+75V DC to 1.0 MHz MC14573 D/751B, P/648
Video Amplifiers 5t0 12 V(1) +25t0+6 V() Up to 10 MHz MC145768 | P/626, F/904
MC14577B

Operational Amplifiers 2and2 3to15V +15t0+75V DC to 1.0 MHz MC14575 D/751B, P/648
and Comparators
(1)5.0to 10 V for surface mount package
(2)+ 2.5 t0 + 5 V for surface mount package

I
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Comparators

Table 7. Single

CASE 620
CERAMIC
L SUFFIX

P

CASE 632
CERAMIC
J SUFFIX

CASE 626
PLASTIC
N SUFFIX

CASE 646
PLASTIC

N, P SUFFIX

CASE 648 CASE 693
PLASTIC CERAMIC
P SUFFIX J-8 SUFFIX
CASE 751B
PLASTIC
D SUFFIX

Bipolar

LM111 0.1 3.0 0.01 | 200k | 8.0 200 +15,—-15 | With strobe, will operate -55t0+125 J-8

LM211 0.1 3.0 0.01 200k | 8.0 200 +15,-15 | from single supply —-25t0+85 J-8

LM311 0.25 7.5 0.05 | 200k | 8.0 200 +15,-15 Oto+70 N/626, J-8

CMOS

MC14578 | 1.0pA | 50 — — 1.1 —_ 3.5t0 14 Requires only 10 pA from —-30to+70 P/648
single-ended supply D/751B

Table 8. Dual

Bipolar
LM393 025 | 5.0 0.05 | 200k | 6.0 1300 +1.5to £ 18 | Designed for single or split O0to+70 N/626
LM393A | 025 | 2.0 0.05 | 200k | 6.0 1300 or supply operation, input 0to+70 N/626
LM2903 025 | 7.0 0.05 |200k | 6.0 1500 3.0t0 36 | common mode includes -40to + 85 N/626
ground (negative supply)
MC3405 0.5 10 0.05 | 200k | 6.0 1300 +1.5t0 £ 7.5 | This device contains 2 op Oto+70 L, P/646
MC3505 0.5 5.0 0.05 | 200k | 6.0 1300 or amps and 2 comparators in | —55to + 125 L
3.0to 15 a single package
CMOS
MC14575] 0.001 | 30 |0.0001 | 2k 3.0 1000 +1.510 £ 7.5 | This device contains 2 op —-40to + 85 P/648
or amps and 2 comparators in D/751B
3.0t0 15 a single package
——
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Comparators (continued)

Table 9. Quad

Bipolar
LM139 0.1 5.0 | 0.025 | 200k | 6.0 1300 +1.5t0 + 18 | Designed for single or split | —55 to + 125 J
LM139A 0.1 2.0 | 0.025 | 200k | 6.0 1300 or supply operation, input -551t0+ 125 J
LM239 025 | 5.0 0.05 | 200k | 6.0 1300 3.0to36 |common modg includes -25t0+85 | J,N/646
LM239A | 025 | 20 | 0.05 |200k | 6.0 1300 ground (negative supply) -25t0+85 | J,N/646
LM339 025 | 5.0 0.05 |200k | 6.0 1300 0to+70 J, N/646
LM339A | 025 | 20 | 0.05 | 200k | 6.0 1300 Oto+70 J, N/646
LM2901 0.25 7.0 0.05 | 100k | 6.0 1300 -40to+85 N/646
MC3302 0.5 20 0.5 30k | 6.0 1300 -40to +85 P/646
MC3430 40 6.0 |1.0Typ| 1.2k | 16 33 +5.0,-5.0 | High speed comparator/ 0to+70 L, P/648
MC3431 40 10 | 1.0Typ| 1.2k | 16 33 +5.0,-5.0 |sense-amplifier 0to+70 L, P/648
MC3432 40 6.0 |1.0Typ| 1.2k | 16 40 +5.0,-5.0 0to+70 L, P/648
MC3433 40 10 | 1.0Typ| 1.2k 16 40 +5.0,-5.0 Oto+70 L, P/648
CMOS
MC14574 | 0.001 | 30 |0.0001 | 20k | 3.0 1000 +1.5to £ 7.5 | Externally programmable -40to + 85 P/648
or power dissipation with 1 or 2 D/751B
3.0to 15 resistors

S ]
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Power Supply Circuits

In Brief...

In most electronic systems some form of voltage
regulation is required. In the past, the task of voltage
regulator design was tediously accomplished with discrete
devices, and the results were quite often complex and
costly. Today, with bipolar monolithic regulators, this task
has been significantly simplified. The designer now has a
wide choice of fixed, low Vijff, adjustable, and tracking
series-type voltage regulators. These devices incorporate
many built-in protection features, making them virtually
immune to the catastrophic failures encountered in older
discrete designs.

The Switching Power Supply continues to increase in
popularity and is one of the fastest growing markets in the
world of power conversion. They offer the designer
several important advantages over linear series-pass
regulators. These advantages include significant
advancements in the areas of size and weight reduction,
improved efficiency, and the ability to perform voltage
step-up, step-down, and voltage-inverting functions.
Motorola offers a diverse portfolio of full featured switching
regulator control circuits which meet the needs of today’s
modern compact electronic equipment.

Power supplies, MPU/MCU-based systems, industrial
controls, computer systems and many other product
applications are requiring power supervisory functions
which monitor voltages to ensure proper system
operation. Motorola offers a wide range of power
supervisory circuits that fulfill these needs in a cost
effective and efficient manner. MOSFET drivers are
also provided to enhance the drive capabilities of first
generation switching regulators or systems designed
with CMOS/TTL logic devices. These drivers can also
be used in DC-to-DC converters, motor controllers or
virtually any other application requiring high speed
operation of power MOSFETSs.

Page
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Linear Voltage Regulators

Fixed Output

These low cost monolithic circuits provide positive and/or
negative regulation at currents from 100 mA to 3.0 A. They are
ideal for on-card regulation employing current limiting and
thermal shutdown. Low Viff devices are offered for battery

powered systems.

Although designed primarily as fixed voltage regulators,
these devices can be used with external components to obtain

adjustable voltages and currents.

CASE 314D
PLASTIC
T SUFFIX

CASE 29
PLASTIC
P, Z SUFFIX

CASE 221A
PLASTIC POWER
T, KC SUFFIX

CASE 369A
PLASTIC
DT SUFFIX

CASE 632 CASE 646
CERAMIC PLASTIC
CL, L SUFFIX CP SUFFIX

CASE 751
% PLASTIC
D SUFFIX

Table 10. Fixed-Voltage, 3-Terminal Regulators for Positive or Negative Polarity Power Supplies

3.3 +0.03 800 MC33269-3.3 — 4.3/20 0.3% 0.5% — D, DT
5.0 +05 100 LM2931-5.0 — 5.6/40 30 50 1.0 2T
MC78L05C MC79L05C 6.7/30 200 60 P
+0.25 LM2931A-5.0 — 5.6/40 30 50 zZ,T
MC78LO5AC MC79L05AC, AB 6.7/30 150 60 P, D
500 MC78M05C MC79M05C 7.0/35 100 100 DT, T
+0.5 750, 10 LM2935 — 5.6/26 30 50 T/314D
+0.25 | 1500 MC7805B(2) — 8.0/35 100 100 1.0 T
MC7805C MC7905C 7.0/35
+0.2 MC7805AC MC7905AC 7.5/35 10 0.6
+0.25 LM340-5 — 7.0/35 50 50
+0.2 LM340A-5 — 10 25
+0.1 TL780-05C — 5.0 0.06 KC
+0.25 3000 MC78T05C — 7.3/35 25 30 0.1 T
+0.2 MC78TO5AC —_ 10 25
+0.25 LM323 — 7.5/20 25 100
+0.2 LM323A — 15 50
+0.05 800 MC33269-5 —_ 6.0/20 0.3% 0.5% — D, DT
5.2 +0.26 1500 — MC7905.2C 7.2/35 105 105 1.0 T
(1) Output Voltage Tolerance for Worst Case
&1y =-40° 10 +i25°C
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Table 10. Fixed-Voltage, 3-Terminal Regulators for Positive or Negative Polarity Power Supplies (continued)
- ’ 4 - Qii.tputbevlgg*& ‘ e b

Tol.(1)

6.0 +0.3 MC78M06C — 8.0/35 100 120 : T
MC7806B(2) — 9.0/35 120 07
MC7806C MC7906C 8.0/35
+0.24 MC7806AC — 8.6/35 1 100
0.3 LM340-6 — 8.0/35 60 60
8.0 +0.8 100 MC78L08C — 9.7/30 200 80 — P
MC78LOBAC — 175
+0.4 500 MC78M08C _ 10/35 100 160 1.0 DT, T
1500 MC7808B(2) — 11.5/35 160 T
MC7808C MC7908C 10.5/35
+0.3 MC7808AC — 10.6/35 13 100
+0.4 LM340-8 — 10.5/35 80 80
3000 MC78T08C — 10.4/35 35 30 0.16
9.0 +0.39 1500 MC7809C _ 11.5/35 50 50 1.0 T
12 +0.12 800 MC33269-12 — 13/20 0.3% 0.5% — D, DT
£1.2 100 MC78L12C MC79L12C 13.7/35 250 100 - P,D
+£0.6 MC78L12AC MC79L12AC, AB
500 MC78M12C MC79M12C 14/35 100 240 1.0 DT, T
1500 MC7812B(2) —_ 15.5/35 240 1.5 T
MC7812C MC7912C 14.5/35
+05 MC7812AC — 14.8/35 18 100
+06 | LM340-12 — 14.5/35 120 120
+05 LM340A-12 — 18 32
+0.24 TL780-12C — 5.0 0.15 KC
+0.6 3000 MC78T12C —_ 45 30 0.24 T
0.5 MC78T12AC — ' 18 25
15 15 100 MC78L15C MC79L15C 16.7/35 300 150 — P, D
+0.75 MC78L15AC MC79L15AC, AB
500 MC78M15C MC79M15C 17/35 100 300 1.0 DT, T
1500 MC7815B(2) — 18.5/35 300 1.8 T
MC7815C MC7915C 17.5/35
+£06 MC7815AC _ 17.9/35 22 100
+0.75 LM340-15 — 17.5/35 150 150
+0.6 LM340A-15 - 22 35
+£0.3 TL780-15C —_ 15 60 0.18 KC
£0.75 | 3000 MC78T15C — 17.5/40 55 30 0.3 T
+0.6 MC78T15AC - 22 25
18 +£1.8 100 MC78L18C MC79L18C 19.7/35 325 170 — P
+0.9 MC78L18AC MC79L18AC

(1) Output Voltage Tolerance for Worst Case
2) T = —40° to +125°C
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Table 10. Fixed-Voltage

3-Terminal Regulators for Positive or Negative Polarity Power Supplies (continued)

18 0.9 500 MC78M18C — 20/35 100 360 1.0 T
1500 MC7818B(2) — 22/35 360 23
£0.7 MC7818C MC7918C 21/35
MC7818AC — 31 100
+£0.9 LM340-18 — 180 180
20 £1.0 500 MC78M20C — 22/40 10 400 1.1
24 +24 100 MC78L24C MC79L24C 25.7/40 350 200 —
£1.2 MC78L24AC MC79L24AC 300
500 MC78M24C — 26/40 100 480 1.2 T
1500 MC7824B(2) — 28/40 480 3.0
MC7824C MC7924C 27/40
£1.0 MC7824AC — 27.3/40 36 100
£1.2 LM340-24 — 240 240

(1) Output Voltage Tolerance for Worst Case
) 1y = -40°to +125°C

Adjustable Output

Motorola offers a broad line of adjustable output voltage output voltages for industrial and communications
regulators with a variety of output current capabilities. applications. The three-terminal devices require only two
Adjustable voltage regulators provide users the capability of external resistors to set the output voltage.

stocking a single integrated circuit offering a wide range of

Table 11. Adjustable Positive Output Regulators

100 |Lm317L 12 | 37 | 50 | 40 3.0 Internally 004 | 05 | 0006 | 125 z
LM2931C 30 | 24 | 316 0.6 Limited 015 | 1.0 — T/314D
150 |MC1723 20 | 37 | 95 3.0 1.25 — 01 | 03 | 0003 | 150 cp
15 — 175 cL
[ — 0.002 L
500 |LM317M 1.2 5.0 004 | 05 |0.0056 | 125 T
800 |MC33269-ADJ | 125 | 19 | 225 | 20 1.0 Internally 0.3 — |10 | bt
1500 | LM317 12 | 37 | 50 | 40 3.0 Limited 0.04 0.006 | 125 T
3000 | LM350 33 36 ' 0.03 0.008
Table 12. Adjustable Negative Output Regulators
500 |LM337M 12 | =37 | 50 | 40 3.0 Internally 004 [ 1.0 |o0.0048 | 125 T
1500 | LM337 Limited
p—
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Special Regulators

CASE 314C CASE 314D CASES 369A
PLASTIC PLASTIC PLASTIC
TV SUFFIX T SUFFIX DT SUFFIX

CASE 632 CASE 646 CASES 648, 648C
CERAMIC PLASTIC PLASTIC
L SUFFIX P SUFFIX P, N SUFFIX
& <>
CASE 726 CASE 751 CASE 751A
CERAMIC PLASTIC PLASTIC
J SUFFIX D, D1 SUFFIX D SUFFIX

CASE 620 CASE 626
CERAMIC PLASTIC
D, J, N SUFFIX N, P1 SUFFIX

I

CASE 693 CASE 707
CERAMIC PLASTIC
U SUFFIX N SUFFIX

e &

CASE 751G CASE 775
PLASTIC PLASTIC
DW SUFFIX FN SUFFIX

Table 13. Microprocessor Voltage Regulator/Supervisory Circuit

MC34160 4.75 5.25 100 7.0 40

A 5.0 V fixed output with monitoring functions required in microprocessor-based systems.

40 50 0to+70

P/648C

MC33160 —40to + 85
MC33267 4.9 5.2 500 6.0 26 50 50 —40 to +105 T TV

Table 14. SCSI Regulator

MC34268 2.81 2.89 800 3.9 20 0.3 0.5 150 D/751,
DT/751
— I
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Switching Regulator Control Circuits

These devices contain the primary building blocks which
are required to implement a variety of switching power
supplies. The product offerings fall into three major categories
consisting of single-ended and double-ended controllers, plus
single-ended ICs with on-chip power switch transistors. These

Table 15. Single-Ended Controllers

circuits operate in voltage, current or resonant modes and are
designed to drive many of the standard switching topologies.
The single-ended configurations include buck, boost, flyback
and forward converters. The double-ended devices control
push-pull, half bridge and full bridge configurations.

These single-ended voltage and current mode controllers are designed for use in buck, boost, flyback, and forward
converters. They are cost effective in applications that range from 0.1 to 200 W power output.

500
(Uncommitted
Drive Output)

7.0t0 40

Voltage

5.0+1.5%

200

MC34060A Oto+70 751A
632

646

MC33060A -401to + 85 751A

646

1000
(Totem Pole MOSFET
Drive Output)

42t012

11.5t0 30

1110 30

11.5t0 30

8.210 30

11.5t0 30

11t0 30

Current

Current

1.25+2.0%

300

MC34129 0to+70 751A

646

MC33129 —40to + 85 751A

646

5.0+2.0%

500
(Guaranteed
at 250)

5.0+1.0%

5.0+2.0%

5.0£2.0%

5.0+1.0%

5.0 £2.0%

UC3842A 0to+70 751A

626

UC2842A -2510 + 85 751A
693

626

o|jZ|l«|O}|Z2|O|TV|0O|V|O|0V}|O]|T}||O

UC3842BV —40to +105 751A
751

626

lw}
=

UC3843A Oto+70 751A

626

UC2843A —2510+85 751A
693

626

ojZl«]|]0}|Z2|0| 2

uC3843BV -40to +105 751A
D1 751

626

5.0+2.0%

500
(50% Duty
Cycle Limit)

5.0+1.0%

uC3844 Oto+70 751A

626

uC2844 -25to0 + 85 751A
693

626

Z|l«|lO|lZ]|]0}|2Z2
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Table 15. Single-Ended Controllers (continued)
Operating

Votage | @ , v , v
Range | Operating Reference | Frequency | Ta
8.2t0 30 Current 5.0+2.0% uC3845 Oto+70
(Totem Pole MOSFET (50% Duty N 626
Drive Output) Cycle Limit)
5.0+£1.0% uC2845 D -25t0 + 85 751A
J 693
N 626
11.5t0 30 5.0+2.0% 500 UC3842B D Oto+70 751A
(Improved
Oscillator D1 751
Specifications N 626
with
111030 5.0+1.0% Frequency uC2842B D -25to + 85 751A
Guaranteed D1 751
at 250 kHz)
N 626
8.2t0 30 5.0+2.0% UC3843B D Oto+70 751A
D1 751
N 626
5.0+1.0% UC2843B D -25t0 + 85 751A
D1 " 751
N 626
11.5t030 5.0£2.0% 500 uUC3844B D Oto+70 751A
(50% Duty
Cycle Limit) D1 75
N 626
UC3844BV D —40to +105 751A
D1 751
N 626
11 to 30 5.0+1.0% uC2844B D —25to + 85 751A
D1 751
N 626
8.2t0 30 5.0+2.0% UC3845B D 0to+70 751A
D1 751
626
UC3845BV D —40to +105 751A
D1 751
N 626
5.0+1.0% ucC2845B D -25to + 85 751A
D1 751
N 626
1000 Source 11to 18 5.0+6.0% 500 MC44602 P2 648C
1500 Sink (50% Duty
(Split Totem Pole Cycle Limit)
BIPOLAR Drive
Output)
L
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Table 15. Single-Ended Controllers (continued)

2000 9.2t0 30 Current 5.1+1.0% 1000
(Totem Pole MOSFET
Drive Output)

MC34023 DW Oto+70 751G
FN 775
P 648

MC33023 DW -40 to + 85 751G
FN 775
P 648

Table 16. Single-Ended Controllers With On-Chip Power Switch

These monolithic power switching regulators contain all the active functions required to implement standard DC-to-DC
converter configurations with a minimum number of external components.

1500 2.5t040 Voltage 1.25+5.2%(1) 100 uA78S40 PC O0to+70 648
(Uncommitted

Power Switch) Dc 620

PV -40to + 85 648

DM -551t0 + 125 620

1.25+2.0% MC34063A D 0to+70 751

P1 626

MC33063A D —40to + 85 751

P1 626

MC35063A -55to + 125 693

3.0t0 65 1.25+2.0% MC34165 Oto+70 648C
and
5.05+3.0 % MC33165 -40to + 85
3400 2.5t0 40 MC34163 Oto+70
(Uncommitted
Power Switch) MC33163 —40to + 85
3400(2) 7.5 10 40 5.05 +2.0% 72+ 12% MC34166 T 0to+70 314D
(Dedicated Emitter Internally
Power Switch) Fixed MC33166 —40to + 85
5500(3) MC34167 0to + 70
(Dedicated Emitter

Power Switch) MC33167 —-40 to + 85

(1) Tolerance applies over the specified operating temperature range.
(2) Guaranteed minimum, typically 4300 mA.
(3) Guaranteed minimum, typically 6500 mA.

Linear and Interface Integrated Circuits 4.2-8
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Table 17. Double-Ended Controllers

These double-ended voltage, current and resonant mode controllers are designed for use in push-pull, half-bridge,

and full-bridge converters. They are cost effective in applications that range from 100 to 2000 watts power output

. 7,010 40 )Voltage 5.0+ 5.0%(1
Drive Outpute) o 620
IN -25t0 + 85 648
IJ 620
MJ -55to + 125
5.0+ 1.5% 300 TL594 CN Oto+70 648
IN -2510 + 85
MJ -55t0 + 125 620
+ 500 8.0 to 40 51+2.0% 400 SG3525A N Oto+70 648
)
SG3527A N 648
J 620
+200 5.0+£2.0% SG3526 N 0to +125(2) 707
;
+1500 9.6t020 | Resonant 5.1£2.0% 1000 MC34066 DW Oto+70 751G
(Toten) Pole MOSFET (Zero P 648
Drive Outputs) Current
Switch) MC33066 DW -40to + 85 751G
P 648
2000 MC34067 DW Oto+70 751G
P 648
MC33067 bDw -40to + 85 751G
P 648
2000 9.2t0 30 Current 51+1.0% 1000 MC34025 DW 0to+70 751G
P 648
MC33025 Dw —40to + 85 751G
FN 775
P 648
(1) Tolerance applies over the specified operating temperature range.
(2) yunction Temperature Range.
L N
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Special Switching Regulator Controllers

Table 18. Dual Channel Current Mode Controllers

These high performance dual channel controllers are optimized for off-line AC-to-DC power supplies and DC-to-DC
converters in the flyback topology. The newer -H and -L versions have undervoltage lockout voltages which are optimized
for off-line and lower voltage DC-to-DC converters respectively. Applications include desktop computers, peripherals,
televisions, games, and various consumer appliances.

Device |

+1000 1110155 | Current | 5.0+2.0% MC34065 | DW 0t0+70 751G
MC33065 | DW | —40to+85 | 751G
P 648
11020 5.0+2.6% MC34065 |DW-H | 0to+70 751G
P-H 648
MC33065 | DW-H | —40to+85 | 751G
P-H 648
821020 MC34065 | DW-L | 0to+70 751G
P-L 648
MC33065 | DW-L | —40t0+85 | 751G
P-L 648

Table 19. Universal Microprocessor Power Supply Controller

A versatile power supply control circuit for microprocessor-based systems, this device is mainly intended for automotive
applications and battery powered instruments. The circuit provides a power-on Reset delay and a Watchdog feature for
orderly microprocessor operation.

| key

Outp eference | Supervisory |
urrent (mA) | Min ) | Features | Package
E2PROM Programmable 150 peak 6.0 2.5+3.2% | MPU Reset and
Output: Watchdog
24 V (Write Mode) Circuit
5.0 V (Read Mode)
Fixed Linear Output: 10 to external TCA5600 Oto+75
50V buffer transistor
S S S S _ R
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Special Switching Regulator Controllers (continued)

Table 20. Power Factor Controllers

| Minimum
| Operating |

| Voitage | o
Range | Operating | Reference

F:egtﬁfes .

+ 500 9.0 to 30 Current Undervoltage Lockout, | MC34261 D 751
(Totem Pole MOSFET Internal Start-Up 5 Oto+70 526
Drive Outputs) Timer
MC33261 D 751
—40to + 85
P 626
Overvoltage MC34262 D 751
Comparator, P O0to+70 o
Undervoltage Lockout,
Internal Start-Up MC33262 D 751
i —40to +105
Timer P 626
Power Factor Controllers
ZERO
MC34261D, P CURRENT
O
TA = 0° to +70°C, Case 751, 626 DETECT
INPUT
MC33261D, P
TA =—40° to +85°C, Case 751, 626
O Vce
The MC33261, MC34261 series are power factor controller 8
circuits specifically designed for use as a preconverter in
electronic ballast and in off-line converter applications. These DRIVE
integrated circuits feature an internal start-up timer, a one MULTIPLIER, OUTPUT
quadrant multiplier for near unit power factor, zero current L:R‘H' CURRENT
detector to ensure critical conduction operation, high gain TIMER, &i’:ﬁE
error amplifier, timmed internal bandgap reference, current &
sensing comparator and a totem pole output ideally suited for Loaic
driving a power MOSFET or an IGBT. o . MULTIPLIER
Also included are protective features consisting of input INPU
undervoltage lockout with hysteresis, cycle-by-cycle current O MULTIPLIER A xgéTD';GAiK
limiting and a latch for single pulse metering. 8 1 INPUT

GNDO 6 COMPENSATION O 2
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Power Factor Controllers (continued)

MC34262D, P
Ta = 0° to + 85°C, Case 751, 626

MC33262D, P
Ta =—40° to +105°C, Case 751, 626

The MC34262, MC33262 series are active power factor
controllers specifically designed for use as a preconverter in
electronic ballast and in off-line power convertor applications.
These integrated circuits feature an internal start-up timer for
stand alone applications, a one quadrant multiplier for near
unity power factor, zero current detector to ensure critical

conduction operation, transconductance error amplifier,
quickstart circuit for enhanced start-up, trimmed internal
bandgap reference, current sensing comparator, and a totem
pole output ideally suited for driving a power MOSFET.

Also included are protective features consisting of an
overvoltage comparator to eliminate runaway output voltage
due to load removal, input undervoltage lockout with
hysteresis, cycle-by-cycle current limiting, multiplier output
clamp that limits maximum peak switch current, an RS latch for
single pulse metering, and a drive output high state clamp for
MOSFET gate protection. These devices are available in
dual-in-line and surface mount plastic packages.

85 TO 265

FILTER
VA
Col

1.3M

0017 12

E

® MUR460
»—1—1—0 Vo
RN <330 400V/0.44A
14NSOE|
)
S 1.6M
01
$ 10k
1
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Power Supervisory Circuits

A variety of Power Supervisory Circuits are offered. Overvoltage sensing circuits which drive “Crowbar” SCRs are provided
in several configurations from a low cost three-terminal version to 8-pin devices which provide pin-programmable trip voltages or
additional features, such as an indicator output drive and remote activation capability. An over/undervoltage protection circuit is
also offered.

Overvoltage Crowbar Sensing Circuit

MC3523U
TA =-55° to +125°C, Case 693

MC3423P1, U
Ta = 0° to +70°C, Case 626, 693

This device can protect sensitive
circuitry from power supply transients or
regulator failure when used with an external
“Crowbar” SCR. The device senses
voltage and compares it to an internal 2.6 V
reference. Overvoltage trip is adjustable by
means of an external resistive voltage
divider. A minimum duration before trip is
programmable with an external capacitor.
Other features include a 300 mA high
current output for driving the gate of a
“Crowbar” SCR, an open-collector
indicator output and remote activation Veg © SENSE2 O O O INDICATOR

capability. REMOTE OUTPUT
ACTIVATION

CURRENT
SOURCE

SENSE 1

O
OUTPUT

Over/Undervoltage Protection Circuit

vee
MC3425P1 Tp = 0° to +70°C, Case 626

ov

The MC3425 is a power supply SENSE

supervisory circuit containing all the
necessary functions required to monitor
over and undervoltage fault conditions.
This device features dedicated over and
undervoltage sensing channels with
independently programmable time delays.
The overvoltage channel has a high current
Drive Output for use in conjunction with an

external SCR “Crowbar” for shutdown. The uw ::QVMCATOR
undervoltage channel input comparator SENSE
has hysteresis which is externally program- O

mable, and an open-collector output for
fault indication.

O O O GND
INPUT SECTION w  ov OUTPUT SECTION
DLY DLY
R __
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Power Supervisory Circuits (continued)

Undervoltage Sensing Circuit

MC34064P-5, D-5
Ta = 0° to +70°C, Case 29, 751

MC33064P-5, D-5
Ta = —40° to +85°C, Case 29, 751

MC34164P-3, P-5, D-3, D-5
TA = —0° to +70°C, Case 29, 751

MC33164P-3, P-5, D-3, D-5
Ta = —40° to +85°C, Case 29, 751

The MC34064 and MC34164 are two families of
undervoltage sensing circuits specifically designed for use as
reset controllers in microprocessor-based systems. They
offer the designer an economical solution for low voltage
detection with a single external resistor. Both parts feature a
trimmed bandgap reference, and a comparator with precise
thresholds and built-in hysteresis to prevent erratic reset
operation.

The two families of undervoltage sensing circuits taken
together, cover the needs of the most commonly specified
power supplies used in MCU/MPU systems. Key parameter
specifications of the MC34164 family were chosen to
complement the MC34064 series. The table summarizes
critical parameters of both families. The MC34064 fulfills the
needs of a 5.0 V + 5% system and features a tighter hysteresis
specification. The MC34164 series covers 5.0 V + 10% and
3.0 V £ 5% power supplies with significantly lower power
consumption, making them ideal for applications where
extended battery life is required such as consumer products
or hand held equipment.

Table 21. Undervoltage Sense/Reset Controller Features

INPUT

O RESET

PIN NUMBERS IN
PARENTHESIS
ARE FOR THE

D SUFFIX SO-8
PACKAGE.

O 3(4)
GND

= SINK ONLY POSITIVE TRUE LOGIC

Applications include direct monitoring of the 5.0 V MPU/
logic power supply used in appliance, automotive, consumer,
and industrial equipment.

The MC34164 is specifically designed for battery powered
applications where low bias current (1/25th of the MC34064’s)
is an important characteristic.

500 pA TO-92

P-5
MC34064/MC33064 5.0V +5% 4.6 0.02 10 1.0t010 e
D-5 Vin=5.0V $0-8
P-5 20 pA TO-92
5.0V +10% 4.3 0.09 7.0 1.0t0 12 @
D-5 . Vin=5.0V SO-8
MC34164/MC33164
P-3 15 pA TO-92
3.0V £5% 2.7 0.06 6.0 1.0t0 12 @
D-3 Vin=30V S0-8

Note: MC34X64 devices are specified to operate from 0° to +70°C, and MC33X64 devices operate from —40° to +85°C.
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Power Supervisory Circuits (continued)

Microprocessor Voltage Regulator and Supervisory Circuit

MC34160P
Ta = 0°to +70°C, Case 648C

MC33160P
TA = —40° to +85°C, Case 648C

The MC34160 Series is a voltage Vec O tv o REGULATOR
regulator and supervisory circuit contain- 14! 11 OUTPUT
ing many of the necessary monitoring 1
functions required in microprocessor O RES
based systems. It is specifically designed 7
for appliance and industrial applications
oﬁen_ng the qg5|gner a cost effective CHIP REFERENCE
solution with minimal external components. O O

. b DISABLE 15 16 OUTPUT
These integrated circuits feature a 5.0 V, |
100 mA regulator with short circuit current
limiting, pinned out 2.6 V bandgap ~ POWER
reference, low voltage reset comparator, POWER g WARNING
SENSE g |

power warning comparator with program-
mable hysteresis, and an uncommitted
comparator ideally suited for microproces-
sor line synchronization.

Additional features include a chip
disable input for low standby current, and
internal thermal shutdown for over
temperature protection.

These devices are contained in a 16 pin
dual-in-line heat tab plastic package for
improved thermal conduction.

Universal Voltage Monitor

MC34161P, D
TA = 0° to +70°C, Case 626, 751

MC33161P, D
TA = —40° to +85°C, Case 626, 751

The MC34161 series of Universal
Voltage Monitor ICs are capable of being
used in a wide variety of voltage sensing
applications. These versatile devices offer
an economical solution for implementing
over, under, and window detection of both
positive and/or negative voltages.

The circuit consists of two comparator
channels each with hysteresis, a pinned
out 2.54 V reference, two open collector
outputs capable of sinking in excess of
10 mA, and a “Mode Select” input for
programming the functions of the two
comparator channels. The devices are fully
functional from 2.0 V to 40 V for positive
voltage sensing and from 4.0 V to 40 V for
negative voltage sensing.

HYSTERESIS

NONINVERTING

ADJUST 7g

INPUT 2

COMPARATOR
INVERTING

INPUT 4

GND 4,5,12,13

VREF 1

REFERENCE

MODE SELECT O
7

OUTPUT 1

» Q

INPUT 1 O
2

OUTPUT 2
INPUT2O
3
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MOSFET Drivers
High Speed Dual Drivers

Inverting
MC34151P, D
TaA = 0°to +70°C, Case 626, 751

MC33151P, D
TA = —40° to +85°C, Case 626, 751

Noninverting
MC34152P, D
TA = 0° to +70°C, Case 626, 751

MC33152P, D
TA = —40° to +85°C, Case 626, 751

These two series of High Speed Dual MOSFET Driver ICs
are specifically designed for applications requiring low current
digital circuitry to drive large capacitive loads at high slew
rates. Both series feature a unique undervoltage lockout
function which puts the outputs in a defined low state in an
undervoltage condition. In addition, the low on-state
resistance of these bipolar drivers allows significantly higher
output currents at lower supply voltages than with competing
drivers using CMOS technology.

The MC34151 series is pin-compatible with the MMH0026
and DS0026 dual MOS clock drivers, and can be used as
drop-in replacements to upgrade system performance. The
MC34152 noninverting series is a mirrorimage of the inverting
MC34151 series.

These devices can enhance the drive capabilities of first
generation switching regulators or systems designed with
CMOS/TTL logic devices. They can be used in DC-to-DC
converters, motor controllers, capacitor charge pump
converters, or virtually any other application requiring high
speed operation of power MOSFETs.

vee
T MC34151

DRIVE
7~ OUTPUTA

DRIVE
5 OUTPUTB

GND O 3
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R
In Brief ...

With the expansion of electronics into more and more Page
mechanical systems there comes an increasing demand PowerControllers ...............ccciiiiiiiinnnn. 4.3-2
for simple but intelligent circuits that can blend these two Zero Voltage Switches ...................... ... 4.3-2
technologies. In the past, the task of power/motor control Zero Voltage Controller ..................cocuu.. 433
was once accomplished with discrete devices. But today High-Side Driver Switch ....................... 4.3-3
this task is being performed by bipolar IC technology due Motor Controllers .............c.c.oeveiuienninnnn. 4.3-4
fo cost, size, and reliability constraints. Motorola offers Brushless DC Motor Controllers ................ 4.3-4
integrated circuits designed to anticipate the requirements Closed-Loop Brushless Motor Adapter 4.3-6
for both simple and sophisticated control systems, while DC Servo Motor Controller/Driver . ... ... ... 4' 3.6
providing cost effective solutions to meet the needs of MR ’
the applications. Stepper MotorDriver ..........cooviiiiiiiaa.t, 4.3-7

Universal Motor Speed Controllers .............. 4.3-7
Triac Phase Angle Controller ................... 4.3-8
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Power Controllers

An assortment of battery and AC line-operated control ICs for specific applications is shown. They are designed to enhance
system performance and reduce complexity in a wide variety of control applications.

-

CASE 314D CASE 626 CASE 646
PLASTIC PLASTIC PLASTIC
S, T SUFFIX B SUFFIX

Zero Voltage Switches

CA3079/CA3059
Ta = —40° to +85°C, Case 646

These devices are designed for thyristor control in a
variety of AC power switching applications for AC input
voltages of 24 V, 120 V, 208/230 V, and 227 V @ 50/60 Hz.

¢ Limiter-Power Supply — Allows operation directly from ¢ Protection Circuit (CA3059 only) — A built-in circuit may
an AC line. be actuated, if the sensor opens or shorts, to remove the

« Differential On/Off Sensing Amplifier — Tests for drive circuit from the external triac.
condition of external sensors or input command signals. ¢ Inhibit Capability (CA3059 only) — Thyristor firing may
Proportional control capability or hysteresis may be be inhibited by the action of an internal diode gate.
implemented.  High Power DC Comparator Operation (CA3059 only)

¢ Zero-Crossing Detector — Synchronizes the output — Operation in this mode is accomplished by connecting
pulses to the zero voltage point of the AC cycle. Pin 7 to Pin 12 (thus overriding the action of the
Eliminates RFI when used with resistive loads. zero-crossing detector).

o Triac Drive — Supplies high-current pulses to the
external power controlling thyristor.

; Vee
r—-——————__ |
Rs men b POWER I AL
v
: SUPPLY | GURRENT :
< I O
INPUT DC MODE OR
VOLTAGE
—~
l SENSING
- AMP
Y
*NTC SENSOR o °- GNDT
NOTE: SHADED AREA NOT INCLUDED WITH CA3079. INHIBIT EXTERNAL TRIGGER
——— T B
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Power Controllers (continued)

Zero Voltage Controller

UAA1016B
Ta = —20° to +100°C, Case 626

This device is designed to drive triacs TEMP . - - . & o ﬁOVAC
with the Zero Voltage technique which SET = . . '
i 34 <
allows RFl free power regulation of 2 R1
resistive loads. They provide the following ST
features: — | FULLWAVE | ’,
« Proportional Temperature Control Over REF — comparator L » k

an Adjustable Band
¢ Adjustable Burst Frequency (to Comply
with Standards)

ek
o Sensor Fail-Safe .y % : % LOAD
e No DC Current Component Through the < (NTC) %
Main Line (to Comply with Standards) TEMP ()
* Negative Output Current Pulses (Triacs SENSOR A
Quadrants 2 and 3) R3: Ve :
¢ Direct AC Line Operation T
¢ Low External Components Count P — | T
€4-0 220VAC

High-Side Driver Switch

MC3399T
TJ = —40° to +150°C, Case 314D

The MC3399T is a High-Side Driver
Switch that is designed to drive loads from IGNITION
the positive side of the power supply. The
output is controlled by a TTL compatible
Enable pin. In the ON state, the device
exhibits very low saturation voltages for
load currents in excess of 750 mA. The
device also protects the load from positive
or negative-going high voltage transients
by becoming an open circuit and isolating
the transient for its duration from the load.

The MC3399T is fabricated on a power
BiMOS process which combines the best
features of Bipolar and MOS technologies.
The mixed technology provides higher gain
PNP output devices and results in Power
Integrated Circuits with reduced quiescent
current.
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Motor Controllers

This section contains integrated circuits designed for cost
effective control of specific motor families. Included are

controllers for brushless, dc servo, stepper, and universal type
motors.

CASE 626

PLASTIC PLASTIC
P SUFFIX P SUFFIX
CASE 738 CASE 751
PLASTIC PLASTIC
P SUFFIX D SUFFIX

CASE 648, 648C CASE 724
PLASTIC PLASTIC

P SUFFIX P SUFFIX

CASE 751D CASE 751E
PLASTIC PLASTIC

DW SUFFIX DW SUFFIX

Brushless DC Motor Controllers

Advances in magnetic materials technology and integrated
circuits have contributed to the unprecedented rise in
popularity of brushless DC motors. Linear control ICs are
making the many features and advantages of brushless
motors available at a much more economical price. Motorola
offers a family of monolithic integrated brushless DC motor

controllers. These ICs provide a choice of control functions
which allow many system features to be easily implemented
at a fraction of the cost of discrete solutions. The following
table summarizes and compares the features of Motorola’s
brushless motor controllers.

Table 22. Features Summary for Motorola Brushless DC Motor Controllers

Noninv. P/738

MC33033 | 10-30 vIivIiv | eemoe | vV ony |V DWABID
and

MC33035 | 10-40 | 10-30 | / v | 120°7240° |/ ;":J“l?]‘c Viviviiv D";v//7725‘:E
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Power/Motor Control Circuits

Motor Controllers: Brushless DC Motor Controllers (continued)

MC33035P, DW
TA = —40° to +85°C, Case 724, 751E

The MC33035 is a second generation
high performance brushless DC motor
controller which contains all of the active
functions required to implement a full
featured open-loop motor control system.
While being pin-compatible with its
MC33034 predecessor, the MC33035
offers additional features at a lower price.
The two additional features provided by the
MC33035 are a pin which allows the user to
select 60°/300° or 120°/240° sensor
electrical phasings, and access to both
inverting and noninverting inputs of the
current sense comparator. The earlier
devices had two part numbers which were
needed to support the different sensor
phasings, and the inverting input to the
current sense comparator was internally
grounded. All of the control and protection
features of the MC33034 are also provided
in the MC33035.

MC33033P, DW
Ta = —40° to +85°C, Case 738, 751D

The MC33033 is a lower cost second
generation brushless DC motor controller
which has evolved from the full featured
MC33034 and MC33035 controllers. The
MC33033 contains all of the active
functions needed to implement a low cost
open-loop motor control system. This IC
has all of the key control and protection
functions of the two full featured devices
with the following secondary features
deleted: separate drive-circuit supply and
ground pins, the brake input, and the fault
output signal. Like its MC33035 predeces-
sor, the MC33033 has a control pin which
allows the user to select 60°/300° or
120°/240° sensor electrical phasings.

Because of its low cost, the MC33033
can efficiently be used to control brush DC
motors as well as brushless. A brush DC
motor can be driven using two of the three
drive output phases provided in the
MC33033, while the Hall sensor input pins
are selectively tied to Vyef or ground. Other
features such as forward/reverse, output
enable, speed control, current limiting,
undervoltage lockout and internal thermal
shutdown will still remain functional.

FWR/REV 7 |
60°/120°
ENABLE ¢ " L
Vivy g MOTOR
cC|_ i
Ve 2
-
=
(-9
‘e -
=
o
SPEED SET
I o
IFASTER
3 RT
I
T
BRAKE
r— "
— |
M lJ‘: u&% =
o]
Nt |
| l
FWR/REV |
60°/120° - B
ENABLE - —
s - MOTOR
[-
r
Ve &
(-]
-
-
o
=
2
(<]
| SPEED SET
IFASTEH
Rt
L or
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Power/Motor Control Circuits

Motor Controllers (continued)

Closed-Loop Brushless Motor Adapter

MC33039P, D
Ta = —40° to +85°C, Case 626, 751

The MC33039P,D is a high performance
close-loop speed control adapter specifi-
cally designed for use in brushless dc motor
control systems. Implementation will allow
precise speed regulation without the need
for a magnetic or optical tachometer. These
devices contain three input buffers each
with hysteresis for noise immunity, three
digital edge detectors, a programmable
monostable, and an internal shunt regula-
tor. Also included is an inverter output for
use in systems that require conversion of
sensor phasing. Although this device is
primarily intended for use with the
MC33033/35 brushless motor controllers, it
can be used cost effectively in many other
closed-loop speed control applications.

Vee
2

Rt

ICr

DA A= ° fout
TO ROTOR

POSITION { @B o

SENSORS

@C o

DC Servo Motor Controller/Driver

MC33030P
TA = —40° to +85°C, Case 648C

A monolithic dc servo motor controller
providing all active functions necessary for
acomplete closed loop system. This device
consists of an on-chip op amp and window
comparator with wide input common mode
range, drive and brake logic with direction
memory, a power H switch driver capable of
1.0 A, independently programmable over
current monitor and shutdown delay, and
over voltage monitor. This part is ideally
suited for almost any servo positioning
application that requires sensing of
temperature, pressure, light, magnetic flux,
or any other means that can be converted
to a voltage.

Vee Vee { )
O FEEDBACK 0 ‘

POSITION

© OVER- POWER

VOLTAGE H
MONITOR

SWITCH

Vi | PROGRAM-
1Y DIRECTION MABLE
MEMORY OVER-

REFERENCE | CURRENT

POSITION | DETECTOR

O & LATCH
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Power/Motor Control Circuits

Motor Controllers (continued)

Stepper Motor Driver

MC3479P CLK
Ta = 0°to +70°C, Case 648C

e ~
DRIVER
SAA1042V, AV o _ —
TA = 0° to +70°C, Case 648C CW/CCW ¢ LOGIC .
These Stepper Motor Drivers provide up o H
to 500 mA of drive per coil for two phase FULLHALF §
6.0 V to 24 V stepper motors. Control logic STEP H

is provided to accept commands for
clockwise, counter clockwise and half or full oic T o
step operation. The MC3479P has an
added Output Impedance Control (OIC)
and a Phase A drive state indicator (not
available on SAA1042 devices).

PHASEA  BIAS/SET GND

(MC3479P ONLY)
Universal Motor Speed Controllers
TDA1085A
TA = 0°to +70°C, Case 648 ¢ On-Chip Frequency/Voltage Converter and Ramp
Generator

This device contains all the necessary functions for the
speed control of universal (ac/dc) motors in an open or closed
loop configuration. Facility for defining the initial speed/time
characteristic. The circuit provides a phase angle varied
trigger pulse to the motor control triac.

¢ Current Limiting Incorporated
¢ Direct Drive from AC Line

TDA1085C
TaA =-10° to +120°C, Case 648
e Guaranteed Full Wave Triac Drive

« Soft-Start from Power-up Similar to the TDA1085A, but designed for commercial

washing machine service.

+Veo
SHUNT REGULATOR 10__| VOLTAGE
RI
BALLAST RESISTOR REG MONITORING
VGG RESET -
TRIGGER PULSE
GEN A
speeD | | | m
DETECTOR| | | >
| > F —l {
“12 S 6 LIMITER 3 7 11611411512 11 13
w [~ on = ckHE @©®O CcC k= Z2EZ
2 2 8d g S5 6c EBissacg
b S & &E QL &fF o SCEEJESS
f = = < <55 N 35N
o a - 20 Z W = a o2 > o
8 = = b 33 £ =z » %X 80 Z0% w
& & B &5 30 S5 £ £3
® = 2 =E © g 8EZ 5 o= ‘
= & g = a8 S = |
= w o 1) on w
[G} o = R E w Q
s g & S8 2 =z
(&7 |__| [
°
>
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Power/Motor Control Circuits

Motor Controllers (continued)

Triac Phase Angle Controller

TDA1185A
TA = 0° to +70°C, Case 646

This device generates controlled triac triggering pulses
and allows tacholess speed stabilization of universal motors
by an integrated positive feedback function.

o Low Cost External Components Count
Optimum Triac Firing (2nd and 3rd Quadrants)

Repetitive Trigger Pulses when Triac Current is
Interrupted by Motor Brush Bounce

Triac Current Sensed to Allow Inductive Loads
Soft-Start

Power Failure Detection and General Circuit Reset
Low Power Consumption: 1.0 mA
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Voltage References

In Brief . ..

Motorola’s line of precision voltage references is Page
designed for applications requiring high initial accuracy, Precision Low Voltage References ................. 4.4-2
low temperature drift, and long term stability. Initial
accuracies of + 1.0%, and + 2.0% mean production line
adjustments can be eliminated. Temperature coefficients
of 25 ppm/°C max (typically 10 ppm/ °C) provide
excellent stability. Uses for the references include D/A
converters, A/D converters, precision power supplies,
voltmeter systems, temperature monitors, and many
others.

Motorola Master Selection Guide Rev 6 4.4-1 Linear and Interface Integrated Circuits



Voltage References

CASE 29 CASE 626
PLASTIC PLASTIC
LP, Z SUFFIX P SUFFIX

Precision Low Voltage W
References

@

CASE 693 CASE 751
A family of precision low voltage bandgap reference CERAMIC PLASTIC
JG, U SUFFIX D SUFFIX

devices designed for applications requiring low temperature
drift.

Table 23. Precision Low Voltage References

 Regjine .
mv) | mvy) | sutiv

1.235+12mV LM385BZ-1.2 (Note 1) 1.0
1.235+ 25 mV LM3852-1.2 (-40° to +85°C) (Note 2)
2.5+38mV LM385BZ-2.5 LM285Z-2.5 2.0
25+75mV LM385Z-2.5 (~40° to +85°C) (Note 3)
25+25mV 10 25 MC1403A MC1503A 3.0/4.5 10 U/693, D/751
20 MC1403 (Note 4) (Note 6)
55 MC1503
5.0 £50 mV 25 MC1404AU5 6.0 U/693
40 MC1404U5 (Note 5)
55 MC1504U5
6.25 +60 mV 25 MC1404AU6
40 MC1404U6
55 MC1504U6
10 + 100 mV 25 MC1404AU10
40 MC1404U10
55 MC1504U10
251037 100 | 50Typ TL431C, AC, BC TL431l, Al, BI Shunt Reference LP/29, P/626
(—40° to +85°C) Dynamic Impedance JG/693, D/751
TL431M (@)<050 JG/693

Notes: 1. Micropower Reference Diode Dynamic Impedance (z) < 1.0 Q at Ig = 100 pA

2.10pA<IR<1.0mA
3.20puA<IR<1.0mA
4.45V< Vi <15V/15V < Vi <40V
5. (Vout +2.5 V) < Vjp <40V
6.0mA<I| <10mA
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Data Conversion

In Brief...

Motorola’s line of digital-to-analog and analog-to-digital
converters includes several well established industry
standards, and many are available in various linearity
grades so as to suit most any application.

The A/D converters have 7 and 8-bit flash converters
suitable for NTSC and PAL systems, CMOS has 8 to
10-bit converters, as well as other high speed digitizing
applications.

The D/A converters have 6 and 8-bit devices, video
speed (for NTSC and PAL) devices, and triple video DAC
with on-board color palette for color graphics applications.

Page

A-DConverters ..........coiiiiiiiiiiiiin 45-2
CMOS e 45-2
Bipolar ...... ... 4.5-2
D-AConverters .........c.ooviiiiiiiiinnnanannns 4.5-2
CMOS . e e 4.5-2
Bipolar ... 4.5-3
A-D/D-AConverters ............coviiiniinennnnn. 45-3
CMOS — For Telecommunications .............. 45-3
Data Conversion Package Overview ............... 4.5-4
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Data Conversion

The line of data conversion products which Motorola offers
spans a wide spectrum of speed and resolution/accuracy.
Features, including bus compatibility, minimize external parts
count and provide easy interface to microprocessor systems.
Various technologies, such as Bipolar and CMOS, are utilized

to achieve functional capability, accuracy and production
repeatability. Bipolar technology generally results in higher
speed, while CMOS devices offer greatly reduced power
consumption.

Table 24. A-D Converters

CMOS
8 MC145040 +1/2LSB 10 ps OtoVpp | +5.0+10% — 40 to +85 P/738 | Requires External
(Suffix 2 devices) | FN/775 | Clock, 11-Ch MUX
MC145041 20 us —40to +125 DW/751D | Includes Internal
(Suffix 1 devices) Clock, 11-Ch MUX
MC14442 —40to +85 P/710 | uP Compatible
FN/776 | 11-Ch MUX S.AR.
MC14549B/ Successive Approximation +3.0to +18 - 55t0 +125 L/620 | Compatible with
MC145598 Registers ~40to +85 P/648 |MC1408 S.AR.
8-bit D-A Converter
Triple MC44250 1LSB 15 MHz 16t04.6V | +5.0£10% 0to +70 FN/777 |3 Separate Video
8-Bit Channels
10 MC145050 +1LSB 21pus OtoVpp | +5.0+10% —40to +125 P/738 | Requires External
DW/751D | Clock, 11-Ch MUX
MC145051 44 us Includes Internal
Clock, 11-Ch MUX
MC145053 P/646 | Includes Internal
D/751A | Clock, 5-Ch MUX
8-10 MC14443/ +0.5% 300 us Variable +5.0t0 +18 —40 to +85 P/648 | uP Compatible,
MC14447 Full Scale w/Supply DWY/751G | Single Slope,
6-Ch MUX
3-1/2 Digit MC14433 +0.05% 40 ms +2.0V +5.0to +8.0 P/709 Dual Slope
+1 Count +200mV | -2.8t0-8.0 DW/751E
Bipolar
7 MC10321 +1/2LSB 40 ns 0t02.0Vpp| +5.0 and 0to +70 P/738 | Video Speed,
Max -3.0t0-6.0 DW/751D | Gray Code
TTL Outputs
8 MC10319 +1LSB L/623 | Video Speed Flash
P/709 | Converter, Internal
DW/751F | Gray Code
Die Form | TTL Outputs

Table 25. D-A Converters

CMOS
6 MC144110 —_ —_ +5.0to +15 0to +85 P/707 Serial input, Hex DAC,
DW/751D 6 outputs
MC144111 P/646 Serial input, Quad DAC,
DW/751G 4 outputs
L _ N
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Data Conversion

Table 25. D-A Converters (continued)

Bipolar
8 DAC-08 +1LSB 150 ns +4.510 +18 0to +70 EQ, HQ/620 High-speed Multiplying
12158 b, Eorrs1e.
+1/4LSB 135 ns
MC1408 +1/2LSB | 300 s Typ +5.0, 0to +75 L8/620, P8/648 | Multiplying
MC1508 -5.0t0-15 [ _55t0+125 L8/620
4x3 MC10320 +1/4LSB 3.0ns +5.0 or 5.0 0to+70 L/733 125 MHz Color
Graphics Triple DAC
MC10320-1 90 MHz Color
8 MC10322 +1/2LSB 5.0ns +5.0,-5.2 —40to +85 P/649 TTL 40 MHz Min
MC10324 -5.2 ECL 40 MHz Min

Table 26. A-D/D-A Converters

CMOS — For Telecommunications

13

MC145402

13

62.5us

+5.0t06.0

—40 to +85

Digital signal
processing (e.g.,
echo cancelling, high
speed modems,
phone systems

with conferencing)
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Data Conversion

Data Conversion Package Overview

CASE 620 CASE 623 CASE 646
CERAMIC CERAMIC PLASTIC
L, Q SUFFIX L, L8 SUFFIX P SUFFIX

CASE 648 CASE 649 CASE 707
PLASTIC PLASTIC PLASTIC
P SUFFIX P SUFFIX P SUFFIX

CASE 709 CASE 710 CASE 733
PLASTIC PLASTIC CERAMIC
P SUFFIX P SUFFIX L SUFFIX

& & < £ <o

CASE 738 CASE 751A CASE 751B CASE 751D CASE 751E CASE 751F
PLASTIC PLASTIC PLASTIC PLASTIC PLASTIC PLASTIC
P SUFFIX D SUFFIX D SUFFIX DW SUFFIX DW SUFFIX DW SUFFIX

< ® »

CASE 751G CASE 775 CASE 776 CASE 777
PLASTIC PLASTIC PLASTIC PLASTIC
DW SUFFIX FN SUFFIX FN SUFFIX FN SUFFIX
R - I
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Interface Circuits

In Brief. ..

Described in this section is Motorola’s line of interface
circuits, which provide the means for interfacing
microprocessor or digital systems to the external world,
or to other systems.

Also included are devices which allow a micro-
processor to communicate with its own array of memory
and peripheral I/O circuits.

The line drivers, receivers, and transceivers permit
communications between systems over cables of several
thousand feet in length, and at data rates of up to several
megahertz. The common EIA data transmission
standards, several European standards, IEEE-488, and
IBM 360/370 are addressed by these devices. .

The peripheral drivers are designed to handle high
current loads such as relay coils, lamps, stepper motors,
and others. Input levels to these drivers can be TTL,
CMOS, high voltage MOS, or other user defined levels.
The display drivers are designed for LCD or LED displays,
and provide various forms of decoding.

Page
Enhanced Ethernet Serial Transceiver (EEST) ...... 4.6-2
High Performance Decoder Driver/Sink Driver ....... 4.6-3
ISO8802-3[IEEE802.3] .........ccvvveeeennnnnn 4.6-3
Microprocessor Bus Interface ..................... 4.6-4
Address and Control Bus Extenders ............. 4.6-4
Microprocessor Data Bus Extenders ............. 4.6-4
Magnetic Read/Write .......................... 4.6-4
Single-Ended Bus Transceivers ................... 4.6-5
For Instrumentation Bus Meets

GPIB/IEEE Standard 488 ..................... 4.6-5

For High-Current Party-Line Bus for
Industrial and Data Communications ........... 4.6-5
LineReceivers ..............ciiiiiiiiiiiin. 4.6-5
General Purpose ..., 4.6-5
EIAStandard ...l 4.6-5
LineDrivers ... 4.6-6
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Interface Package Overview ...................... 4.6-9
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Interface Circuits

Enhanced Ethernet Serial Transceiver (EEST)

MC68160P
Ta = 0° to +70°C, Case 848D

The MC68160 is a BiCMOS integrated circuit for use in
ethernet applications. The IC integrates the Attachment Unit
Interface (AUI), the 10BASE-T interface and the
communications controller interface. The communications
interface is compatible with Motorola, AMD, Intel, National
Semiconductor, Fujitsu, Western Digital controllers and is set

by the bias of external pins.

Connection to the twisted pair media is accomplished with
common 10BASE-T filters and transformers. The AUI
requires standard transformers. (The EEST is packaged in a
52-pin Thin Quad Flat Pack.)

o<8=>0s2EE
§§§§§§§§ +5.0 Vdc
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i 10pF
“ 330Q 111
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TPEN
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—! TPAPCE 3300 T
— TPSQEL TPPLR —MW\—€4¢ 450 Vdc
— TPFULDL g§899§§§'——‘ );
0P 253885558
Z2Z2ZZ2=2 % g % =
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Communication Controlier Selection
CS0 | CS1 | CS2 802.3 Communication Controller
1 1 0 Motorola MC68360, AMD 7990 & 79C900
0 1 0 Intel 8256, 82590, 82593, 82596
1 0 0 Fujitsu MB86950, MB86960
0 0 0 National 8390, 83C690, 83932B
1 1 1 Standby Low Current Mode
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Interface Circuits

High Performance Decoder
Driver/Sink Driver

MC34142DW, FN
Ta = 0°to +70°C, Case 751F, 776

The MC34142 is a high performance 4 to 16 multiplexed
driver. This integrated circuit features a 4 to 16 decoder,
16 open drain N-channel MOS output devices with clamp
diodes. The outputs are controlled by 4 address inputs, an
output enable, and a chip enable.

" Typical applications include solenoid drivers, LED drivers,
lamp drivers, and relay drivers.

ISO 8802-3[IEEE 802.3]
10BASE-T Transceiver

MC34055DW, P
TaA = 0°to +70°C, Case 751E, 724

The Motorola 10BASE-T transceiver, designed to comply
with the ISO 8802-3[IEEE 802.3] 10BASE-T specification, will

O K1

o OUTPUT1
—0 OUTPUT 2
—0 OUTPUT 3
—0 OUTPUT 4
| —0 OUTPUT 5
[ —0 OUTPUT 6

—0 OUTPUT 7
OUTPUT 8

OUTPUT O— 3
ENABLE

CHIP o—
ENABLE
A O—

o
it

DECODER
K2

OUTPUT9

OUTPUT 10
OUTPUT 11
OUTPUT 12
OUTPUT 13
OUTPUT 14
OUTPUT 15
OUTPUT 16

Bo—

Co—

D O—

666ééél <L

support a Medium Dependent Interface (MDI) in an embedded
Media Attachment Unit (MAU). The interface supporting the
Data Terminal Equipment (DTE) is TTL, CMOS, and raised
ECL compatible, and the interface to the Twisted Pair (TP)
media is supported through standard 10BASE-T filters and
transformers. Differential data intended for the TP media is
provided a 50 ns pre-emphasis and data at the TP receiver, is
screened by Smart Squelch circuitry for specific threshold,
pulse width, and sequence requirements.

LOOP BACK
S0V 50V TEST SELECT
PWR
BALUN 18 4 Vcc 6 X CC(DIG/ANA) f
r - - - _]
Iaaaat TX+
)C B TP DIFFERENTIAL [ DATAOUT [ TraNSMT  Oos ke 2 X DATAA
o . »
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LOOPL | Y I 4 TXENH
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I ‘ L[ Transwr AND _TTLICMOS 1740 "y EN
. | | IDLE TIMER CONTROL l
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- DATA IN |
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Interface Circuits

Microprocessor Bus Interface

Motorola offers a spectrum of line drivers and receivers features, such as hysteresis, short circuit protection, clamp
which provide interfaces to many industry standard diode protection, or special control functions.
specifications. Many of the devices add key operational

Table 27. Address and Control Bus Extenders

These devices are designed to extend the drive capabilities of today’s standard microprocessors. All devices are fabricated
with Schottky TTL technology for high speed.

0.5 2.4 13 6 MC8T97/ L/620 Noninverting
McCe887 P/648
11 MC8T98/ Inverting
MC6888

Hex 3-State Buffers/Inverters
TA = 0° to +75°C ENABLE 4 [1]

The noninverting MC8T97/MC6887 and inverting INPUTA [2
MC8T98/ MC6888 provide two Enable inputs, one controlling
four buffers and the other controlling the remaining two OUTRUTA 3]

buffers. INPUT B [4]

MC8T97/MC6887(1) — Noninverting
5

MC8T98/MC6888(1) — Inverting outuTB [5]

() These devices may be ordered by either of the paired numbers. INPUTC [6]

Y

6] Voo

[15] ENABLE 2

[14] INPUTF
[13] OUTPUTF
[12] INPUTE
[11] OUTPUTE

g0l

OUTPUTC [7]

GND [8]

[10] INPUTD
[9] oUTPUTD

Sljaljs
v]

*ADD INVERTER FOR
MC6888/MC8T98.

Table 28. Microprocessor Data Bus Extenders

48 14 14 4 MC8T26A P/648 Inverting Logic
(MC6880A) L/620

Table 29. Magnetic Read/Write

MC3471 Tunnel/Straddle Erase Controller. Provides entire interface between floppy disk heads P/738
and the head control and write data signals for straddle erase heads.

MC3470, A Floppy Disk Read Amplifier System. A monolithic read amplifier system for reading P/707

differential AC signals from the magnetic head and converting to a digital output. Oto+70

MC34167 Magnetic Tape Sense Amplifier. Trace independent preamplifiers with individual gain
control. Optimized for use with 9-track magnetic tape memory systems.
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Single-Ended Bus Transceivers

Table 30. For Instrumentation Bus, Meets GPIBIIEEE Standard 488
 Driver Charactenstlcs Receiver Charaoteristlcs P

‘ Propagatlnn
Delay
Max (ns)

Input hysteresis, open collector,
L/623 3-state outputs with terminations

P/649
17 25 4 MC3448A P/648 Input hysteresis, open collector,
D/751B | 3-state outputs with terminations
L/620

Table 31. For High-Current Party-Line Bus for Industrial and Data Communications
Driver Chnracteﬁstlcs . Raceiygr C‘hefaeterisﬂcs L -

Propagatlon
Delay

15 MC26S10 Open collector, outputs, common
enable

Line Receivers

Table 32. General Purpose

D - 25 Vv Vv +5.0 |MC3450 D/751B 4 MC3453 Quad version of
oc MC3452 P/648 MC75107/108
L/620
TP Vv Vv’ MC75107 P/646 2 MC755110 | Dual version of
oC MC75108 L/632 MC3450/2
S TP 30 4 Vv +5.0 MC3437 P/648 6 Input hysteresis
L/620

(1)OC = Open Collector, TP = Totem-pole output

Table 33. EIA Standard

S P 4000 — — +5.0 |MC14C89B | P/646 4 MC14C88B | EIA-232-D/
MC14C89B | D/751A EIA-562
S R(2) 85 _ — MC1489 D/751A MC1488 ElIA-232-D
MC1489A P/646
L/632
S,D TP 30 Vv Vv AM26LS32 | P/648 AM26LS31 | EIA-422/423
MC3486 D/751B MC3487
L/620
35 v Vv SN75173 N/648 MC751728 | EIA-422/423/
SN75175 D/751B MC75174B | 485

(2)R = Resistor Pull-up, TP = Totem-pole output
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Line Drivers

Table 34. General

15 15

Purpose

+5.0

MC3453

P/648

MC3450

Quad version of

D

L/620 MC3452 MC75S110

MC75S8110 P/646 2 MC75107 Dual version of
L/632 MC75108 MC3453

Table 35. 360/370 I/O Interface
60 45 S +5.0 MC3481 P/648 4 Short circuit

L/620 Fault flag

MC3485 P/648

Table 36. EIA Standard

85 35 D +5.0 MC75172B N/648 4 SN75173 EIA-485
MC75174B J/620 SN75175
48 20 MC3487 P/648 MC3486 ElA-422
D/751B with 3-state
L/620 outputs
Vv’ AM26LS31 PC/648 AM26LS32
DC/620
MC26LS31 D/751B MC26LS32
20 S — +12 MC3488A P1/626 2 MC3486 EIA-423/232-D
(LA9636A) D/751B AM26L532
U/693
15 3500 +7.0to | MC14C88B P/646 4 MC14C89B | ElIA-232-D/
+12 D/751A MC14C89B | EIA-562
10 350 +9.0to |MC1488 P/646 MC1489 EIA-232-D
+12 D/751A MC1489A
L/632
60 300 S/ID 422 | 150 AM26LS30 PC/648 2 (422) AM26LS32 | ElA-422
423 — 4 (423) MC3486 ElA-423
MC26LS30 D/751B MC26LS32 | Switchable

i R

Table 37. Line Transceivers

MC34050

MC34051

ElA-422

Linear and Interface Integrated Circuits
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Table 38. EIA-232-D/V.28 CMOS Drivers/Receivers

MC145403 P/738 20 3 +50to+12
MC145404 DW/751D 4
MC145405 5 3
MC145406 P/648 16 3
DW/751G
MC145407 P/738 20 +5.0 Charge Pump
DW/751D
MC145408 P/724 24 5 5 +50tot 12
DW/751E
MC145705 P/738 20 2 3 +5.0 Charge Pump, Power Down
MC145706 DW/751D
MC145707 P/724 24 3
DW/751E

Table 39. Peripheral Drivers

300

TTL, DTL

1.0

500

TTL, CMOS,
PMOS

14Vto25V
PMOS

TTL, CMOS

6.0Vtoi15V
MOS

TTL, CMOS
PMOS

14Vto25V
PMOS

TTL, 5.0V
CMOS

80Vto18V
MOS

TTL, 5.0V
CMOS

0.15

1500

TTL,5.0V
CMOS

1.0

70

MC1472

P1/626

NAND

ULN2801

50

ULN2802

ULN2803

ULN2804

A/707

MC1411,B
(ULN2001A)

MC1412,B
(ULN2002A)

MC1413,8
(ULN2003A)

MC1416,B
(ULN2004A)

P/648

Invert

35

MC34142

16

FN/776
DW/751F

1 of 16 Power
Decoder

50

ULN2068B

B/648C

Invert

Table 40. IEEE 802.3 Transceivers

Transmit and

Raised

802.3 Type

i

DW/751E |

MC34055 + 5.0 Vde Transceiver with non-return to zero (NRZ)
Receive over ECL, 10BaseT | interface. Intended for but not restricted to P/724
4 Pins CMOS concentrators and repeator applications.
MC68160 TTL, CMOS | 802.3 Type | Interfaces gluelessly to Motorola’s MC68360 P/648
10BaseT/ | communications controller.
AUI/NRZ
S
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CMOS Display Drivers

These CMOS devices include digit as well as matrix drivers
for LEDs, LCDs, and VFDs. They find applications over a wide

Table 41. Display Drivers

LCD Parallel BCD 7 Segments v

Blank

= 1.0 mA

range of end equipment such as instruments, automotive
dash boards, home computers, appliances, radios and clocks.

MC14543B

(Direct Drive) Blank, Ripple Blank MC14544B
33 Segments 20 pA MC145453
Serial Binary or Dots
Muxed LCD (Cgmpatble wih e 1™ 48 Segments ~ 200 pA MC145000
(1/4 Mux) erial Feriphera or Dots
Interface (SPI) on
CMOS MCUs] 44 Segments MC145001
or Dots
LED, Parallel BCD 7 Segments Blank, Lamp Test 25 mA MC14511B
Incandescent, :
Fluorescent(1) Blank, Ripple Blank, MC14513B
Lamp Test
Blank 65 mA MC14547B
Muxed LED Serial Binary 4 Digits + Vv Oscillator 50 mA MC14499
(1/4 Mux) [Compatible with the Decimals (Scanner) (Peak)
(1/5 Mux) Serial Peripheral 5 Characters + Oscillator (Scanner), 0to 35 mA MC14489
Interface (SPI) on Decimals or 25 Low-Power Mode, (Peak)
CMOS MCUs] Lamps Dimming Adjustable
LED Parallel Hex 7 Segments + 10 mA(2) MC1449541
(Direct Drive) A thru F Indicator
(Interfaces to Parallel BCD 7 Segments Ripple Blank, MC14558B
Display Drivers) Enable

(1)Absolute maximum working voltage = 18 V
(@ On-chip current-limiting resistor

Table 42. Functions

MC14489 Multi-Character LED Display/Lamp Driver

738, 751D

MC14495¢1 Hexadecimal-to-7 Segment Latch/Decoder ROM/Driver 648, 751G
MC14499 4-Digit 7-Segment LED Display Decoder/Driver with Serial Interface 707,751D
MC14511B BCD-to-7-Segment Latch/Decoder/Driver 620, 648
MC14513B BCD-to-7-Segment Latch/Decoder/Driver with Ripple Blanking 726, 707
MC14543B BCD-to-7-Segment Latch/Decoder/Driver for Liquid Crystals 620, 648
MC14544B BCD-to-7-Segment Latch/Decoder/Driver with Ripple Blanking 726, 707
MC14547B High-Current BCD-to-7-Segment Decoder/Driver 620, 648
MC14558B BCD-to-7-Segment Decoder 620, 648
MC145000 48-Segment Serial Input Multiplexed LCD Driver (Master) 709, 776
MC145001 44-Segment Serial Input Multiplexed LCD Driver (Slave) 707,776
MC145453 33-Segment, Non-Multiplexed LCD Driver with Serial Interface 71,777

+Replace ¢ with package identifier (see product data).

Linear and Interface Integrated Circuits 4.6-8
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Interface Package Overview

-

CASE 620 CASE 623 CASE 626 CASE 632
CERAMIC CERAMIC PLASTIC CERAMIC
D, DC, J, L SUFFIX L SUFFIX P1 SUFFIX L SUFFIX

CASE 646 CASE 648, 648C CASE 649
PLASTIC PLASTIC PLASTIC
P SUFFIX B, N, P, PC SUFFIX P SUFFIX

CASE 707 CASE 709 CASE 711
PLASTIC PLASTIC PLASTIC
A SUFFIX P SUFFIX P SUFFIX
CASE 724 CASE 726 CASE 738
PLASTIC CERAMIC PLASTIC
P3 SUFFIX L SUFFIX P SUFFIX
CASE 751A CASE 751B CASE 751D CASE 751E
PLASTIC PLASTIC PLASTIC PLASTIC
D SUFFIX D SUFFIX DW SUFFIX DW SUFFIX
CASE 751G CASE 776 CASE 777 CASE 848D
PLASTIC PLASTIC PLASTIC PLASTIC
DW SUFFIX FN SUFFIX FN SUFFIX P SUFFIX
L ]
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Communication Circuits

In Brief...

RF

Radio communication has greatly expanded its scope in the
past several years. Once dominated by public safety radio, the
30 to 1000 MHz spectrum is now packed with personal and low
cost business radio systems. The vast majority of this equipment
uses FM or FSK modulation and is targeted at short range
applications. From mobile phones and VHF marine radios to
garage door openers and radio controlled toys, these new
systems have become a part of our lifestyle. Motorola Linear
has focused on this technology, adding a wide array of new
products including complete receivers processed in our
exclusive 3.0 GHz MOSAIC® 1.5 process. New surface mount
packages for high density assembly are available for all of these
products, as is a growing family of supporting applications notes
and development kits.

Telephone & Voice/Data

Traditionally, an office environment has utilized two distinctly
separate wired communications systems — Telecommunications
and Data communications. Each had its individual hardware
components complement, and each required its own independent
transmission line system: twisted wire pairs for Telecom and
relatively high priced coaxial cable for Datacom. But times have
changed. Today, Telecom and Datacom coexist comfortably on
inexpensive twisted wire pairs and use a significant number of
components in common. This has led to the development and
enhancement of PBX (Private Branch Exchanges) to the point
where the long heralded “office of the future,” with simultaneous
voice and data communications capability at each station, is no
longer of the future at all. The capability is here today!

Motorola Semiconductor serves a wide range of requirements
for the voice/data marketplace. We offer both CMOS and Linear
technologies, each to its best advantage, to upgrade the
conventional analog voice systems and establish new capabilities
in digital communications. Early products, such as the solid-state
single-chip crosspoint switch, the more recent monolithic
Subscriber-Loop-Interface Circuit (SLIC), a single-chip
Codec/Filter (Mono-Circuit), the Universal Digital Loop
Transceivers (UDLT), basic rate ISDN (Integrated Services Digital
Network), and single-chip telephone circuits are just a few
examples of Motorola leadership in the voice/data area.

BN——
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RF Communications

Table 43. Wideband (FM/FSK) IFs

MC13055 | 3-12V | 25 mA 20 pv 40 MHz Wideband Data IF
D/751B
MC13155 | 3-6V | 10mA 100 puv 70 MHz — 12 Mb Video Speed FM IF D/751B

Table 44. Wideband Single Conversion Receivers — VHF

MC3356 | 3-9V | 25 mA 30 uv 200MHz | 10.7MHz | |/ v/ | 500 kb | Includes front end mixer/L.O. P/738

DW/751D
MC13156 | 2-7V | 3.0 mA 2.0 uv 21.4MHz | — CT-2 FM/Demodulator DW/751E

Table 45. Narrowband Single Conversion Receivers — VHF

MC3357 4-8V | 5.0 mA 5.0 uv 45 MHz | 455 kHz Vv —_— >4.8kb | Ceramic Quad P/648
Detector/Resonator
MC3359 4-9V | 70mA 2.0uVv Scan output option P/707
DW/751D
MC3361B | 2-8V | 6.0mA 60 MHz Lowest cost receiver P648
D/751B
MC3367 1-5V | 1.0mA 1.0uv 75 MHz — 1.2kb |1 Cell Operation DW/751F
MC3371 2-8V | 6.0mA 60 MHz v/ |>4.8kb |RSSI P/648
D/751B
MC3372 RSSI, Ceramic Quad
Detector/Resonator

Table 46. Narrowband Dual Conversion Receivers — FM/FSK — VHF

MC3362 20V |3.0mA 0.7 uv 180 10.7 455kHz | — Vv >4.8 | Includes buffered P/724
to MHz MHz kb VCO output DW/751E
70V
MC3363 4.0mA 0.4 uv V' includes RF DW/751F
amp/mute
MC3335 0.7 uv Low cost version DW/751D
MC13135 3.5mA 200 — > 50 kb | Voltage buffered DW/751E
MHz RSSI
MC13136 High level IF
resonator drive
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RF Communications (continued)

Table 47. Transmitters — AM/FM/FSK

Max RF Max
| : Out | Fregq | ~~  Notes

MC2831A | 3.0V |50mA | -30dBm 50 MHz FM transmitter. Includes low battery checker,

to tone oscillator D/751B
MC2833 8ov 10mA | -30dBm 150 MHz FM transmitter. Includes two frequency

to multiplier/ampilifier transistors
+10 dBm

MC13175 | 2.0V | 40mA 8.0 dBm 500 MHz | 5.0 MHz | AM/FM transmitter. Single frequency PLL D/751B

to fout = 8 x fref

50V

MC13176 1.0 GHz fout =32 x fref

Table 48. Balanced Modulator/Demodulator

, lcc , | mun L
MC1596 10 mA | Carrier Balance >50 dB General purpose balanced modulator/

MC1496 demodulator for AM, SSB, FM detection
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Wideband FM IF

MC13155D

° o ¢ 12 MHz Video/Baseband Demodulator
TA = 40°t0 +85°C, Case 648, 751B o Ideal for Wideband Data and Analog FM Systems
The MC13155D is a complete wideband FM detector o Limiter Output for Cascade Operation
designed for satellite TV and other wideband data and o Low Drain Current: 7.0 mA
analog FM applications. Devices may be cascaded for higher * Low Supply Voltage: 3.0t0 6.0 V
IF gain and extended Receive Signal Strength Indicator ¢ Operates to 300 MHz
(RSSI) range.
IF INPUT)-—%—
2 1
3 SAWFILTER
= |4 5
100k 47 S10n
RSS!
OUTPUT
0o

1
100p:E 12 15k 100 %m
= ms .
— 3 .!il&wn é
(4] wcratss [13}= S 2k T 100n
16 E}wn
7 10"
[e] E '“t—°I+ VEE1
220 330 220 =10p
MV
1.0nl W/ J'1.0n
Iz ol
100p£{z E_“’:EwOp
R o
100n 10k = X 10n
o— AN MC13155 =
DETECTOR ¢ X 32 P ot 4] 13
OWPTo T3] )
100n E:'- P 1
= 6 1 oV,
___EE — X70n ER EE2
7 0 = 10u
20p 20p
13 3
560
MV
20p
1L
LAY
re=-==- ]
| — |
U
| P — 4
0.2
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Wideband FM IF System

MC13156DW
TA = —40° to +85°C, Case 751E

The MC13156 is a wideband FM IF subsystem targeted at
high performance data and analog applications. Excellent
high frequency performance is achieved, with low cost,
through use of Motorola’s MOSAIC 1.5™ RF bipolar process.
The MC13156 has an onboard Colpitts VCO for PLL
controlled multichannel operation. The mixer is useful to
beyond 200 MHz and may be used in a differential, balanced,
or single-ended configuration. The IF amplifier is split to
accommodate two low cost cascaded filters. RSSI output is
derived by summing the output of both IF sections. A precision
data shaper has a hold function to preset the shaper for fast
recovery of new data.

Applications for the MC13156 include CT-2, wideband data
links, and other radio systems utilizing GMSK, FSK or FM

modulation.

2.0 to 6.0 Vdc Operation

Operation

455 kHz Filters

Typical Sensitivity of 6.0 uV for 12 dB SINAD

RSSI Range of Greater than 70 dB

High Performance Data Shaper for Enhanced CT-2
Internal 300 Q and 1.4 kQ Terminations for 10.7 MHz and

Split IF for Improved Filtering and Extended RSSI Range

215k
100 p
i€ 0.82
144,455 MHz -4
IF 75p S0p MIXER 56 | T |
INPUT L34 3RDORDER
7 T I XTAL
133,755 MHz F1.0k pm
Ve 1 OSCMULTIPLER —1_:'—
EE |2k =
(2) 10.7 MHz = 680p o CARRIER
CERAMIC 1 vee i W DETECT
FILTER BIAS — 100k
{5 20} 1 RSS!
680 p IF AMP I— 47k£5 10n OUTPUT
¢ {61\ / iOes -
4303 J. / VEE = 10n DATA
——I—E DATA _1_|_8_| O SLICER
680p SLICER ) HOLD
{8}~ " E_T_—l&__ DATA
10.7 MHz I.| o
OUTPUT
Voo O—4 CERAMIC 9 :
FILTERH
—
[i0]
680 p
i¢ [11]
4303
r1
T | ¢, | HO Vee
¢ s
LY
+fILZ 1.0p
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Narrowband FM Receiver Vee

MC13135/136P, DW [,
TA = —40° to +85°C, Case 724, 751E I o ”
! VARICAP —23

The MC13135 is a full dual conversion
receiver with oscillators, mixers, Limiting IF
Amplifier, Quadrature Discriminator, and =~ 390 PT
RSSI circuitry. It is designed for use in T MHz j
security systems, cordless phones, and T X
VHF mobile and portable radios. Its wide 1
operating supply voltage range and low T 5 CERAMIC
current make it ideal for battery applica- T T TI 50p G_—L/‘ZND 10 Veee 0 FILER
tions. The Received Signal Strength r‘”]i 10245 r e 10.7MHz
Indicator (RSSI) has 65 dB of dynamic MHz Xt 7 o T a0
range with a voltage output, and an CERAMIC EUP—r— 8 AUDIO
operational amplifier is included for a DC ol M, ¢ APl 8 OUTPUT
buffered output. Also, an improved mixer 48 1 ‘@‘D PR >
third order intercept enables the MC13135 1 umer 6| 6k
to accommodate larger input signal levels. 0.1I T 01 |1y L g 20k% T__Egm
Complete Dual Conversion Circuitry T 12 ok L OuTPUT
Low Voltage: 2.0 to 6.0 Vdc o 2 14
RSS! with Op Amp: 65 dB Range i 13 | Sk
Low Drain Current: 3.5 mA Typical | 'E&ff ASEidiz

0.01 RFin

=+ 001

I

Improved First and Second Mixer 3rd Order T °”¢§K%°'L

Intercept 7MC-81282
o Detector Output Impedance: 25 Q Typically '

UHF, FM/AM Transmitter

MC13175/176D
TA = 0° to +70°C, Case 751B

The MC13175 and MC13176 are one AM MODULATOR
chip FM/AM transmitter subsystems de- 1.3k
signed for AM/FM communication systems 16} s '
operating in the 260 to 470 MHz band E.V%{(_i
covered by FCC Title 47; Part 15. They = 0.01n
include a Colpitts crystal reference oscilla-
tor, UHF oscillator, +8 (MC13175) or +32

(MC13176) prescaler, and phase detector BNC
forming a versatile PLL system. Another
application is as a local oscillator in a UHF ) 3 V. 5 27k
or 900 MHz receiver. MC13175/176 offer Lo }A il - st
the following features: 71K o} oot
o UHF Current Controlled Oscillator [—4 8 () 9 T
¢ Use Easily Available 3rd Overtone or
Fundamental Crystals for Reference ——= I¢ ————
o Low Number of External Parts Required 100p =< 30p L MC13175-30p L 001 MC13176 | GRYSTAL
o Low Operating Supply Voltage (1.8-5.0 Vdc) ~ MC13176 | MC13175 T MC13176-180p 5 FUNDAMENTAL
e Low Supply Drain Currents vee N 0.82u T 1 1omHz
o Power Output Adjustable (Up to +10 dBm) MC13175 vee
« Differential Output for Loop Antenna or Balun anocg\\;ggf%ne ks =
Transformer Networks 40.0000MHz I
o Power Down Feature =T
e ASK Modulated by Switching Output On and Off
e MC13175 —fo= 8 X fref
¢ MC13176 — fo =32 x fref
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Telecommunications

Subscriber Loop Interface
Circuits (SLIC)

MC3419-1L
TA = 0° to +70°C, Case 726

The replacement of two-to-four wire conversion hybrid
transformers in Central Office, PBX, and Subscriber Carrier
equipment with the SLIC has resulted in major improvement
in telephone equipment. The SLIC family performs this task,
along with most other BORSHT functions required by signal
transmission. These include the provision of DC power to the
telephone (Battery); Overvoltage protection; Ring trip
detection; Supervisory features such as hook status and dial
pulsing; 2-to-4 wire conversion, suppression of longitudinal
signals (Hybrid).

* All Key Parameters Externally Programmable

Current Sensing Outputs Monitor Status of Both

Tip and Ring Leads

On-Hook Power Below 5.0 mW

Digital Hook Status Output

Power Down Input

Ground Fault Protection

Size and Weight Reduction Over Conventional

Approaches

o The sale of this product is licensed under Patent
No. 4,004,109. All royalties related to this patent
are included in the unit price.

MC33120/1P, FN
Ta = —40° to +85°C, Case 738, 776

With a guaranteed minimum longitudinal balance of 58 dB,
the MC33120/1 is ideally suited for Central Office applications,
as well as PBXs, and other related equipment. Protection and
sensing components on the two-wire side can be non-preci-
sion while achieving required system performance. Most
BORSHT functions are provided while maintaining low power
consumption, and a cost effective design. Size and weight
reduction over conventional transformer designs permit a
higher density system.

o All Key Parameters Externally Programmable with
Resistors:
o Transmit and Receive Gains
Transhybrid Loss
Return Loss
DC Loop Current Limit and Battery Feed Resistance
Longitudinal Impedance
Single and Double Fault Sensing and Protection
Minimum 58 dB Longitudinal Balance (2-wire and 4-wire)
Guaranteed
Digital Hook Status and Fault Outputs
Power Down Input
Loop Start or Ground Start Operation
Size & Weight Reduction Over Conventional Approaches
Available in 20 Pin DIP and 28 Pin PLCC Packages
Battery Voltage: —42 to-58 V (for MC33120),
—21.6 to —42 V (for MC33121)

ANALOG
] El— e GROUND
RROR| [ A4 ]
L -ORSO
0TS0
¥ . RECEIVE
RX  PRX INPUT
C ¥ A
Ay | c BIAS
< [cmeurr —®
O o ]{[ HooK OHSO
STATUS OHST| ["BALANCE
RS BIAS CONTROL OPpI | | NETWORK
CIRCUIT ,
SR TRANSMIT
- OUTPUT
>
| | \ T - s
[emrror] [ a3 oS e
i > RvTX
(o}
Vas
P A
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Subscriber Loop Interface Circuits (SLIC) (continued)

MC33122 ,
TA = —40° to +85°C, Case *TBD

The MC33122 is designed to provide the interface between
the four-wire side of a Central Office or remote terminal and
the two-wire subscriber line. Interface functions include
battery feed, proper loop termination AC impedance,
adjustable transmit, receive and transhybrid gains,
hookswitch and ring trip detection. Additionally, the MC33122
provides a minimum of 58 dB of longitudinal balance.

The transmit and receive signals are referenced to analog
ground (VAG), easing the interface to Codecs, filters, etc. The
logic interface is TTL and CMOS compatible.

Internal loop current power transistors sink and source
currentattip and ring. Thermal shutdown is provided to protect
against line faults. A switching regulator is used to reduce
power dissipation and enhance reliability, and a clock input
allows synchronization to minimize noise.

The MC33122 will be fabricated on a standard high voltage
(90 V) BiMOS process to increase protection during lightning
surges. It will be available in a 52 pin PLCC and 64 pin QFP
package.

¢ Designed in Accordance with TR-000057 and TA-000909
Bellcore Objectives

o Suitable for CO, Digital Loop Carrier Systems (DLCS),
and PBX ’

Full On-Hook Transmission Capability

On-Chip Loop Current Power Transistors

Reduced Power Dissipation with Switching Regulator

Minimum 58 dB Longitudinal Balance

Externally Adjustable Impedance, Tx, Rx and Transhybrid

Gains

Current Limit Externally Adjustable to 50 mA

¢ Hook Switch Detection and Ring Tip Capability,
Adjustable

e Polarity Reversal and Power Down Capability

¢ Ground Start Sequence Controls

e Two Relay Drivers

PBX Architecture
(Analog Transmission)

PCM Mono-Circuits
Codec-Filters (CMOS LSI)

MC145500 Series
Case 620, 648, 708, 726, 736, 751, 776

The Mono-circuits perform the digitizing and restoration of
the analog signals. In addition to these important functions,
Motorola’s family of pulse-code modulation mono-circuits also
provides the band-limiting filter functions — all on a single
monolithic CMOS chip with extremely low power dissipation.

T -

The Mono-circuits require no external components. They
incorporate the bandpass filter required for antialiasing and 60
Hz rejection, the A/D-D/A conversion functions for either U.S.
Mu-Law or European A-Law companding formats, the low-
pass filter required for reconstruction smoothing, an on-board
precision voltage reference, and a variety of options that lend
flexibility to circuit implementations. Unique features of
Motorola’s Mono-circuit family include wide power supply
range (6 to 13 V) selectable on-board voltage reference (2.5,
3.1, 0r 3.8 V), and TTL or CMOS /O interface.

Motorola supplies five versions in this series. The
MC145500, MC 145503 and MC145505 are general-purpose
devices in 16 pin packages designed to operate in digital
telephone or line card applications. The MC145501 is the
same device (in an 18 pin package) that offers the capability
of selecting from three peak overload voltages (2.5, 3.15 and
3.78 V). The MC145502 is the full-feature device that presents
all of the options available on the chip. This device is packaged
in a 22 pin DIP and 28 pin chip carrier package.

Txl »——

-TX@_‘
+Tx

TDC
TDE
TDD

cCl

VAG <— MSI

— RSI
AX0
Vet
RXG
RDD
RXO RCE
RDC
Vgg >—— < D
Vop —< MuA
— < VIS
MC145554/57/64/67

Case 620, 648, 732, 738, 751D, 751G

These per channel PCM Codec-filters perform the voice
digitization and reconstruction as well as the band limiting and
smoothing required for PCM systems. They are designed to
operate in both synchronous and asynchronous applications
and contain an on-chip precision voltage reference. The
MC145554 (Mu-Law) and MC145557 (A-Law) are general

" purpose devices that are offered in 16 pin packages. The

MC145564 (Mu-Law) and MC145567 (A-Law), offered in 20
pin packages, add the capability of analog loop-back and
push-pull power amplifiers with adjustable gain.

Linear and Interface Integrated Circuits 4.7-8
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PBX Architecture (continued)

All four devices include the transmit bandpass and receive
lowpass filters on-chip, as well as active RC pre-filtering and
post-filtering. Fully differential analog circuit design assures
lowest noise. Performance is specified over the extended
temperature range of —40° to +85°C.

These PCM Codec-filters accept both industry standard
clock formats. They also maintain compatibility with
Motorola’s family of MC3419/MC33120 SLIC products.

MC145480
Case 738, 751D

This 5.0 V, general purpose per channel PCM Codec-filter
offers selectable Mu-Law or A-Law companding in 20 pin DIP
and SOG packages. It performs the voice digitization and
reconstruction as well as the band limiting and smoothing
required for PCM systems. It is designed to operate in both
synchronous and asynchronous applications and contains an
on-chip precision reference voltage (1.575 V).

The transmit bandpass and receive lowpass filters, and the
active RC pre-filtering and post-filtering are incorporated, as
well as fully differential analog circuit design for lowest noise.
Push-pull 300 Q power drivers with external gain adjust are
also included.

The MC145480 PCM Codec-filter accepts a variety of

compatibility with Motorola’s family of Telecom products,
including the MC145472 U Interface Transceiver,
MC145474/75 S/T Interface Transceiver, MC145532 ADPCM
Transcoder, MC145422/26 UDLT-l, MC145421/25 UDLT-II,
and MC3419/MC33120 SLIC.

MC145540
Case 710, 751F

The MC145540 ADPCM Codec is a single chip
implementation of a PCM codec-filter and an ADPCM
encoder/decoder, and therefore provides an efficient solution
for applications requiring the digitization and compression of
voiceband signals. This device is designed to operate over a
wide voltage range, 2.7 V to 5.25 V, and as such is ideal for
battery powered as well as AC powered applications. The
MC145540 ADPCM Codec also includes a serial control port
and internal control and status registers that permit a
microcomputer to exercise many built-in features.

The ADPCM Codec is designed to meet the 32 kbps
ADPCM conformance requirements of CCITT Recommenda-
tion G.721 and ANSI T1.301. It also meets ANSI T1.303 and
CCITT Recommendation G.723 for 24 kbps ADPCM
operation, and the 16 kbps ADPCM standard, CCITT
Recommendation G.726. This device also meets the PCM

clock formats, including short-frame sync, long-frame sync, conformance specification of the CCITT G.714
IDL, and GCI timing environments. This device also maintains Recommendation.
PO+ ANALOG INTERFACE DIGITAL SIGNAL PROCESSOR ADPCM SERIAL
AND RECEIVE DATA PORT
CODEC-FILTER DIGITAL |50 ADPCM INPUT SHIFT || | DR
PO- GAIN o | L DECODER REGISTER
o1 ] FSR
DAC LINEAR TO NOISE-BURST <
RO i COMPANDED DETECT FSR LENGTH BOLKR
AXO CIRCUIT CIRCUITRY
- Z e TRIM GAIN
AXO+ AND FILTER v UNIVERSAL N BCLKT
AL TONE
Vag 24VOLT . FST LENGTH
- GENERATOR
/}‘_' REFERENCE SIDETONE CIRCUITRY FST
16 GAIN
L >J» TRIM GAIN COMPANDED Osl;JTP > DT
i > 0, Ogcssl ADPCM HIFT _
et L AND FILTER ADC f‘c T _TOLNEAR >G> eNcODER REGISTER >
POWER SUPPLY MANAGEMENT
SUBSYSTEM
V 5VOLT
2o REGULATED avour sequence | |SFC
CHARGE PUMP REGULATOR SERIAL CONTROL PORT AND
FOR CODEC-FILTER FOR CONTROL
ANALOG DIGITAL SIGNAL
PROCESSING PROCESSOR
* T v 1 v -
Cl+ C1- Vss VexT Vpsp SCPEN SCPCLK SCPRX SCPTX PDIRESET
Figure 1. MC145540 ADPCM Codec Block Diagram
L
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PBX Architecture (continued)

MC145537EVK »
ADPCM Codec Evaluation Kit

The MC145537EVK is the primary tool for evaluation and
demonstration of the MC145540 ADPCM Codec. It provides Piezo Loudspeaker
the necessary hardware and software interface to access the EIA-232 Serial Computer Terminal Interface for Control of
many features and operational modes of the MC145540 the MC145540 ADPCM Codec Features
ADPCM Codec. Compatible Handset Provided
¢ Provides Stand Alone Evaluation on Single Board Schematics, Data Sheets, and User’s Manual Included
» The Kit Provides Analog-to-Analog, Analog-to-Digital or

Convenient Access to Key Signals

Digital-to-Analog Connections — with Digital Connections Also Available — Filters:
being 64 kbps PCM, 32 or 24 kbps ADPCM, or 16 kbps
CCITT G.726 or Motorola Proprietary ADPCM MC145414
¢ +5.0 V Only Power Supply, or 5.0 V Plus 2.7 to 5.25 V Dual Tuneable Low-Pass Sampled Data Filter
Supply
« Easily Interfaced to Test Equipment, Customer System, MC145432
Second MC145537EVK or MC145536EVK (5.0 V Only) 2600 Hz Tone Signalling Filter

for Full Duplex Operation

+5.0V GND +3.0V

1 [ ]

PIEZO
SPEAKER
CLOCK GENERATION >
CIRCUITRY CLOCKS
50V/3.0V _
LEVEL SHIFT MC145407
EIA-232 DRIVER/RECEIVER EiA-232
SCl
ANALOG MC145540 LZ\?Elessga\:/-r MCBBHCT05C8
INTERFACE ADPCM CODEC EVisny MICROCONTROLLER

Figure 2. MC145537EVK Block Diagram
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PBX Architecture (continued)

MC145536EVK
Codec-Filtery/ADPCM Transcoder Evaluation Kit

The MC145536EVK is the primary tool for evaluation and
demonstration of the MC145480 Single +5.0 V supply PCM
Codec-Filter and the MC145532 ADPCM Transcoder (see
“Telephone Accessory Circuits”). The MC145536EVK
provides the necessary hardware needed to evaluate the
many separate operating modes under which the MC145480
and MC145532 are intended to operate.

¢ Provides Stand Alone Evaluation on a Single Board

o Easily Interfaced to Test Equipment, Customer System,
or Second MC145536EVK

e Convenient Access to Key Signals

e Generous Wire-Wrap Area for Application Development

* The Kit Provides Analog-to-Analog, Analog-to-Digital, or
Digital-to-Analog Connections — with Digital Connections
Being 64 kbps PCM; 32, 24, or 16 kbps Motorola
Proprietary ADPCM

e Compatible Handset Included

e Schematics, Data Sheets, and User’s Manual Included

ANALOG | Wt
£0-
INTERFACE | ‘";,‘,’g;;; v

DIGITAL
INTERFACE

|
|
L MC145536EVK !

Dual Tone Multiple
Frequency Receiver

MC145436
Case 646, 751

This device contains the filter and decoder for detection of
a pair of tones conforming to the DTMF standard with outputs
in hexadecimal. Switched capacitor filter technology is used
together with digital circuitry for the timing control and output
circuits. The MC145436 provides excellent power-line noise
and dial tone rejection.

Crosspoint Switches

Crosspoint switches implemented with semiconductor
technology take the place of the huge banks of mechanical
relay matrices once utilized in Central Offices and PBXs.

Motorola’s crosspoint switches have latches to control the
state of any particular switch in order to route analog or digital
signals. These ICs find applications in PBXs, key systems,
and test equipment.

Table 49.
: Suffix/
Device Description Case

MC142100 4 x 4 x 1 Analog Switch CL/620

e 4.2to 18 V Operation CP/648

e Low On-State Resistance DW/751G
MC145100 4 x 4 x 1 Analog Switch CP/648

e 4.2to 18 V Operation

¢ Low On-State Resistance

¢ Power-On Reset

ISDN Voice/Data Circuits

Integrated Services Digital
Network

ISDN is the revolutionary concept of converting the present
analog telephone networks to an end-to-end global digital
network. ISDN standards make possible a wide variety of
services and capabilities that are revolutionizing communica-
tions in virtually every industry.

Motorola’s ISDN product family includes the MC145472
U-Interface Transceiver, the MC145474/75 S/T-Interface
Transceivers, MC145488 Dual Data Link Controller, and the
MC68302 Integrated Multi-Protocol Processor. These are
supported by a host of related devices including the
MC145480 +5.0 V PCM Codec-Filter, MC145532 ADPCM
Transcoder, MC145540 ADPCM Codec, MC145500 family of
single-chip codecf/filters, MC145436 DTMF Decoder,
MC33120 Subscriber Loop Interface Circuit, MC34129
Switching Power Supply Controller, MC145611 PCM
Conference Circuit, and the MC145406/07 CMOS EIA 232-D
Driver/ Receiver family.

Motorola’s key ISDN devices fit into four ISDN network
applications: a digital subscriber line card, an NT1 network
termination, an ISDN terminal adapter, and an ISDN terminal.
Digital subscriber line cards are used in central offices, remote
concentrators, channel banks, T1 multiplexers, and other
switching equipment. The NT1 network termination block
illustrates the simplicity of remote U to S/T-interface conver-
sion. The ISDN terminal adapter and ISDN terminal block
show how Motorola ICs are used to combine voice and data
in PC compatible boards, digital telephones, and other
terminal equipment. Expanded applications such as a PBX
may include these and other Motorola ISDN circuits. Many
“non-ISDN” uses, such as pairgain applications, are appropri-
ate for Motorola’s ISDN devices as well.

Motorola Master Selection Guide Rev 6
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ISDN Voice/Data Circuits (continued)

U-Interface Transceiver

MC145472
Case 847B

MC14LC5472
Case 847B, 847

The MC145472/MC14L.C5472 fully conforms to ANSI
T1.601-1991, the North American standard for ISDN Basic
Access on a single twisted-wire pair. The transceiver achieves
a remarkable 10—7 bit error rate performance on all ANSI
specified test loops with worst-case impairments present. The
state-of-the-art 1.2 micron single-chip solution uses advanced
design techniques to combine precision analog signal
processing elements with three digital signal coprocessors to
build an adaptively equalized echo cancelling receiver.

Two modes of handling U-interface maintenance functions
are provided on the MC145472/MC14LC5472. In the
automatic maintenance mode the U-interface transceiver
handles all ANSI specified maintenance and channel
procedures internally to minimize your software development
effort. Automatic procedures include generating and
monitoring the cyclic redundancy check, reporting and
counting far end block errors (near end block errors too),
handling the ACT and DEA bits, as well as monitoring and
appropriately responding to embedded operations channel
messages.

The optional manual maintenance mode lets you choose
an inexpensive microcontroller, such as a member of
Motorola’s MC68HCO5 family, to control and augment the

standard maintenance channel functions. This flexible feature
also allows for easy implementation of proprietary
maintenance functions.

S/T-Interface Transceivers

MC145474
Case 736A

MC145475
Case 710, 751F

The MC145474/75 S/T-Interface Transceivers provide a
CCITT 1.430 compatible interface for use in line card, network
termination, and ISDN terminal equipment applications.
Manufactured with Motorola’s advanced 1.5 micron CMOS
mixed analog and digital process technology, the
MC145474/75 is a physical layer device capable of operating
in point-to-point or point-to-multipoint passive bus
arrangements. In addition, the MC145475 can implement the
optional NT1 Star topology.

This device features outstanding transmission
performance. It reliably transmits over 2.5 kilometers in a
point-to-point application with specifications of 1 kilometer.
Comparable performance is achieved in all other topologies
as well. Other features include pin selectable terminal or
network operating modes, industry standard microprocessor
serial control port, full support of the multiframing S and Q
channels, a full range of loopbacks, and low power CMOS
operation.

TA
MC145488 MC145474
SCP 3|E ST
ST
DDLC IDL CHIP
3] ¢
NT1 LT E
MC145480 N
T
MPY CODEC MC145474  MC14LC5472 MC14LC5472 R
SYSTEM :ﬂl DL DL A
u L
ST u U
CHP | gop | CHIP JED><3E] e ScP
HOSTBUS g 3E g
MC68302 MC145474 E
SCP }E MCU |
c
IMP ST ¢
IDL CHIP lf:
MC145480
RAM
ROM CODEC c
R
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ISDN Voice/Data Circuits (continued)

Dual Data Link Controller

MC145488
Case 779

The MC145488 features two full-duplex serial HDLC
channels with an on-chip Direct Memory Access (DMA)
controller. The DMA controller minimizes the number of
microprocessor interrupts from the communications
channels, freeing the microprocessor’s resources for other
tasks. The DMA controller can access up to 64 k bytes of
memory, and transfers either 8-bit bytes or 16-bit words to or
from memory. The MC145488 DDLC is compatible with
Motorola’s MC68000 and other microprocessors.

In a typical ISDN terminal application, one DDLC
communications channel supports the D-channel (LAPD)
while the other supports the B-channel (LAPB). While the
DDLC is ideally suited for ISDN applications, it can support
many other HDLC protocol applications as well.

Some of the powerful extras found on the DDLC include
automatic abort and retransmit of D-channel collisions in
S/T-interface applications, address recognition, automatic
recovery mechanisms for faulty frame correction, and several
system test modes. Address recognition provides a reduction

in the host microprocessor load by filtering data frames not
addressed to the host. The DDLC can compare either SAPI or
TEI fields of LAPD frames. For LAPD (Q.921) applications,
both A and B addresses may be checked.

MC14LC5494EVK
U-Interface Transceiver Evaluation Kit

This kit provides the hardware and software to evaluate the
many configurations under which the MC14LC5472 is able to
operate. Used as a whole, it operates as both ends of the
two-wire U interface that extends from the customer premises
(NT1) to the switch line card (LT). The two halves of the board
can be physically and functionally separated, providing
independent NT1 and LT evaluation capability.

The kit provides the ability to interactively manipulate
status registers in the MC14LC5472 U-Interface transceiver
or in the MC145474/75 S/T-Interface transceiver with the aid
of an external terminal. The device can also be controlied:
using the MC68302 Integrated Multiprotocol Processor
application development system to complete a total Basic
Rate ISDN evaluation solution.

A generous wire-wrap area is available to assist application
development.

2B1Q U-INTERFACE

oT NT1 SIDE LT SIDE
INTERFACE DL
SITNTERFACE | 4-— ——| UNTERFACE U-NTERFACE [€——————- -3 iDL
TRANSCEIVER | scp TRANSCEIVER | TRANSCEIVER [
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| REFERENCE >
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Voice/Data Communication
(Digital Transmission)

2-Wire Universal
Digital Loop Transceiver
(UDLT)

MC145422 Master Station
Case 708, 736, 751E

MC145426 Slave Station
Case 708, 736, 751E

The UDLT family of transceivers allows the use of existing
twisted-pair telephone lines (between conventional
telephones and a PBX) for the transmission of digital data.
With the UDLT, every voice-only telephone station in a PBX
system can be upgraded to a digital telephone station that
handies the complex voice/data communications with no
increase in cabling costs.

In implementing a UDLT-based system the A/D to D/A
conversion function associated with each telset is relocated
from the PBX directly to the telset. The SLIC (or its equivalent
circuit) is eliminated since its signaling information is
transmitted digitally between two UDLTs.

The UDLT master-slave system incorporates the
modulation/demodulation  functions that permit data
communications over a distance up to 2 kilometers. It also
provides the sequence control that governs the exchange of
information between master and slave. Specifically, the
master resides on the PBX line card where it transmits and
receives data over the wire pair to the telset. The slave is
located in the telset and interfaces the mono-circuit to the wire
pair. Data transfer occurs in 10-bit bursts (8 bits of data and 2

signaling bits), with the master transmitting first, and the slave
responding in a synchronized half-duplex transmission
format.

UDLTs utilize a 256 kilobaud Modified Differential Phase
Shift Keyed (MDPSK) burst modulation technique for
transmission to minimize radio frequency, electromagnetic,
and crosstalk interference. Implementation through CMOS
technology takes advantage of low-power operation,
increased reliability, and the proven capabilities to perform
complex telecommunications functions.

Functional Features

¢ Provides Synchronous Duplex 64 kbits/Second
Voice/Data Channel and Two 8 kbits/Second Signaling
Data Channels Over One 26 AWG Wire Pair Up to 2 km.

* Compatible with Existing and Evolving Telephone Switch
Architectures and Call Signaling Schemes

o Automatic Detection Threshold Adjustment for Optimum
Performance Over Varying Signal Attenuations

¢ Protocol Independent

o Single 5.0 V to 8.0 V Power Supply

MC145422 Master UDLT

2.048 MHz Master Clock

Pin Controlled Power-Down and Loop-Back Features
Variable Data Clock — 64 kHz to 2.56 MHz

Pin Controlled Insertion/Extraction of 8 kbits/Seconds
Channel into LSB of 64 kbits/Second Channel for
Simultaneous Routing of Voice and Data Through PCM
Voice Path of Telephone Switch

MC145426 Slave UDLT

¢ Compatible with MC145500 Series and Later PCM
Mono-Circuits

¢ Automatic Power-Up/Down Feature

¢ On-Chip Data Clock Recovery and Generation

¢ Pin Controlled 500 Hz D3 or CCITT Format PCM Tone
Generator for Audible Feedback Applications
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<€ SIGNALING INPUT 2

LINE
INPUT

RECEIVE DATA INPUT

RECEIVE ENABLE

VALID DATA
LOOP BACK
POWER DOWN

TRDATACLOCK
CONVERT CLOCK
MASTER SYNC MASTER
SIGNAL INSERT ENABLE ONLY
SIGNAL ENABLE a

TONE ENABLE

SLAVE

XTAL In ONLY
XTAL Out

TRANSMIT ENABLE

TRANSMIT DATA

SIGNAL OUTPUT 1
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Voice/Data Communication (Digital Transmission) (continued)

2-Wire ISDN Universal
Digital Loop Transceiver li
(UDLT II)

MC145421 Master
Case 623, 709, 751E

MC145425 Slave
Case 623, 709, 751E

Similar to the MC145422/26 UDLT, but provide 160 kbps in
two 64 kbps and two 16 kbps (2B + 2D) format.

Data Set Interface Circuit (DSI)

MC145428
Ta = —40° to + 85°C, Case 738, 751D

This new CMOS LSl circuit provides asynchronous-to-syn-
chronous data conversion. It is particularly well-suited for use
in conjunction with a UDLT-based integrated voice/data
system. The MC145428 DSI provides EIA-232-to-time slot
data conversion that permits direct interface between existing
data equipment and the UDLT without modifications. With this
interactive component, digitized voice information from the
PCM Mono-Circuit and asynchronous data from computers or
terminals can be transmitted simultaneously through a
synchronous switching network.

DSI circuits are also suited for data multiplexers,
concentrators and deconcentrators, data rate changers,
data-only switching, and PBX-based local area networks.

MC145428 Features

¢ Up to 128 kbps asynchronous data rate operation

e 0 up to 2.1 Mbps synchronous data rate operation

¢ On-board bit rate clock generator with pin selectable
bit rates of 300, 1200, 2400, 4800, 9600, 19200,
and 38400 bps or an externally supplied 16 times
bit rate clock may be used

o Accepts asynchronous data words of 8 or 9 bits

o False start detection provided

o Automatic sync insertion and checking

DATA SET INTERFACE CIRCUIT

xS <=

TxD
oL

DCO

BR1-BR3 DOE
DIE
BC DC
BRCLK CM
RESET
RxD
DCI
SB
RxS =
— R
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Electronic Telephone
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The Complete Electronic
Telephone Circuit

MC34010P, FN
TA =-20° to +60°C, Case 711, 777

The conventional transformer-driven telephone handset is
undergoing major innovations. The bulky transformer is
disappearing. So are many of its discrete components,
including the familiar telephone bell. They are being replaced
with integrated circuits that perform all the major handset
functions simply, reliably and inexpensively . . . functions such
as 2-to-4 wire conversion, DTMF dialing, tone ringing, and a
variety of related activities.

The culmination of these capabilities is the Electronic
Telephone Circuit, the MC34010. These ICs place all of the
above mentioned functions on a single monolithic chip.

These telephone circuits utilize advanced bipolar linear
(12L) technology and provide all the necessary elements of a
modern tone-dialing telephone. The MC34010 even
incorporates an MPU interface circuit for the inclusion of
automatic dialing in the final system.

» Provides all basic telephone functions, including DTMF
dialer, tone ringer, speech network and line voltage
regulator

o DTMF generator uses low cost ceramic resonator with
accurate frequency synthesis technique

Linear and Interface Integrated Circuits 4.7-16

* Tone ringer drives piezoelectric transducer and satisfies
EIA-470 requirements

o Speech network provides 2-to-4 wire conversion with
adjustable sidetone utilizing an electret transmitter

¢ On-chip regulator insures stable operation over wide
range of loop lengths

* I12L technology provides low 1.4 V operation and high
static discharge immunity

¢ Microprocessor interface port for automatic dialing
features

Also Available
A broad line of additional telephone components for
customizing systems design. :

Audio Control Circuit

MC145429

Telset audio interface circuit for MPU-controlled
independent adjustment of ear piece, speaker and ringer
volume.

Dial Circuits

MC145412/13/16
Integrated Tone/Pulse 10-number Repertory Dialer.

MC145512/13
Integrated Tone/Pulse 10-number Repertory Dialer.

Motorola Master Selection Guide Rev 6
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Tone Ringers

The MC34012, MC34017, and MC34117 Tone Ringers are circuit MUST function when a ringing signal is provided, and

designed to replace the bulky bell assembly of a telephone, MUST NOT ring when other signals (speech, dialing, noise)
while providing the same function and performance under a are on the line. The tone ringers described below were
variety of conditions. The operational requirements spelled designed to meet those requirements with a minimum of

out by the FCC and EIA-470, simply stated, are that a ringer external components.

MC34012P, D
TA = —20° to +60°C, Case 626, 751

o Complete Telephone Bell Replacement
¢ On-Chip Diode Bridge and Transient
Protection
¢ Single-Ended Output to Piezo
Transducer
¢ Input Impedance Signature Meets Bell
and EIA Standards
* Rejects Rotary Dial and Hook Switch
Transients
¢ Adjustable Base Frequencies
o Qutput Frequency to Warble Ratio —
MC34012-1:80
MC34012-2:160
MC34012-3:40

MC34017P, D
Ta = —20° to +60°C, Case 626, 751

o Complete Telephone Bell Replacement
o On-Chip Diode Bridge and Transient
Protection
¢ Differential Output to Piezo Transducer
for Louder Sound
¢ Input Impedance Signature Meets Bell
and EIA Standards
* Rejects Rotary Dial and Hook Switch
Transients
o Output Frequency to Warble Ratio —
MC34017-1:80
MC34017-2:160
MC34017-3:40
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Tone Ringers (continued)

MC34217P, D
TA = -20° to +60°C, Case 626, 751

Complete Telephone Bell Replacement

On-Chip Diode Bridge

Internal Transient Protection

Differential Output to Piezo Transducer

for Louder Sound RING

o Input Impedance Signature Meets Bell
and EIA Standards

¢ Rejects Rotary Dial and Hook Switch
Transients

¢ Base Frequency and Warble
Frequencies are Independently
Adjustable

¢ Adjustable Base Frequency

o Reduced Number of Externals

Speech Networks

Speech Network with
Dialer Interface

MC34014P, DW .
TaA =-20° to +60° C, Case 707, 751D

The MC34014 is a Telephone Speech
Network integrated circuit which incorpo-
rates adjustable transmit, receive, and
sidetone functions, line interface circuit, TP
dialer interface, and a regulated output
voltage for a dialer circuit. It includes an
equalization circuit to compensate for
various line lengths and the conversion RING
from 2-to-4 wire is accomplished with
supply voltages as low as 1.5 V.

¢ Transmit, Receive, and Sidetone Gains
Set by External Resistors

o Loop Length Equalization for Transmit,
Receive, and Sidetone Functions

e Operates Downto 1.5V (V +)in
Speech Mode

¢ Provides Regulated Voltage for CMOS
Dialer

e Speech Amplifiers Muted During Pulse
and Tone Dialing

o DTMF Output Level Adjustable with a
Single Resistor

o Compatible with 2-Terminal Electret
Microphones

e Operates with Receiver Impedances of
150 Q and Higher

INPUT CURRENT
MIRROR

PIEZO
7 SOUND
ELEMENT

}

T0
RECEIVER

TO
DIALER
CIRCUIT

PULSE TONE
INPUT MICROPHONE INPUT SELECT
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Speech Networks (continued)

Telephone Speech Network
with Dialer Interface

MC34114P, DW
TA =-20° to +70° C, Case 707, 751D

e Operation Downto 1.2V

¢ Adjustable Transmit, Receive, and Sidetone Gains by
External Resistors

« Differential Microphone Amplifier Input Minimizes RFI

e Transmit, Receive, and Sidetone Equalization on both
Voice and DTMF Signals

TIPo
* ZBAL
RING o g
C
| LEVEL

Regulated 1.7 V Output for Biasing Microphone
Regulated 3.3 V Output for Powering External Dialer
Microphone and Receive Amplifiers Muted During Dialing
Differential Receive Amplifier Output Eliminates Coupling
Capacitor

Operates with Receiver Impedances of 150 Q and Higher

DTMF In
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Speakerphone

Voice Switched Speakerphone
Circuit

MC34018P, DW
TA =-20° to +60°C, Case 710, 751F

The MC34018 Speakerphone integrated circuit
incorporates the necessary amplifiers, attenuators, and
control functions to produce a high quality hands-free
speakerphone system. Included are a microphone amplifier,
a power audio amplifier for the speaker, transmit and receive
attenuators, a monitoring system for background sound level,
and an attenuation control system which responds to the
relative transmit and receive levels as well as the background
level. Also included are all necessary regulated voltages for
both internal and external circuitry, allowing line-powered
operation (no additional power supplies required). A Chip
Select pin allows the chip to be powered down when not in
use. A volume control function may be implemented with an
external potentiometer. MC34018 applications include

ELECTRET
MICROPHONE

SIGNALNOIS|
DETECTOR

| TRANSMIT

speakerphones for household and business uses, intercom
systems, automotive telephones, and others.

¢ All Necessary Level Detection and Attenuation Controls
for a Hands-Free Telephone in a Single Integrated Circuit

* Background Noise Level Monitoring with Long Time
Constant

"« Wide Operating Dynamic Range Through Signal

Compression
¢ On-Chip Supply and Reference Voltage Regulation
o Typical 100 mW Output Power (into 25 Q) with Peak
Limiting to Minimize Distortion
¢ Chip Select Pin for Active/Standby Operation
¢ Linear Volume Control Function

| TRANSMIT
| ouTPUT

N\ SIDETONE
IDETONE | NETWORK

RECEVE™]
SPEAKER - Ve INPUT o o
REGULATOR
DC INPUT TE"E:::EONE
\/
ENABLE
INPUT
RECEIVE VOLUME CONTROL
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Speakerphone (continued)

Voice Switched Speakerphone
with uProcessor Interface

MC33218P, DW
TA = —40° to +85°C, Case 724, 751E

The MC33218 Voice Switched Speakerphone circuit
incorporates the necessary amplifiers, attenuators, level
detectors, and control algorithm to form the heart of a high
quality hands-free speakerphone system. Included are a
microphone amplifier with adjustable gain, and mute control,
transmit and receive attenuators which operate in a
complementary manner, and level detectors and background
noise monitors for both paths. A dial tone detector prevents
dial tone from being attenuated by the receive background
noise monitor. A Chip Disable pin permits powering down the
entire circuit to conserve power.

Also included is an 8-bit serial pprocessor port for
controlling the receive volume, microphone mute, attenuator
gain, and operation mode (force to transmit, force to receive,
etc.). Data rate can be up to 1.0 MHz. The MC33218 can be
operated from a power supply, or from the telephone line,

Motorola Master Selection Guide Rev 6

requiring typically 3.8 mA. It can also be used in intercoms and
other voice-activated applications.

Low Voltage Operation: 2.5 t0 6.0 V

2-Point Sensing, Background Noise Monitor in Each Path
Chip Disable Pin for Active/Standby Operation
Microphone Amplifier Gain Set by External Resistors —
Mute Function Included

Dial Tone Detector to Inhibit Receive Idle Mode During
Dial Tone Presence

Microprocessor port for controlling:

Receive Volume Level (16 Steps)

Attenuator Range (26 or 52 dB, Selectable)
Microphone Mute

Force to Transmit, Receive, Idle or Normal Voice
Switched Operation

o Compatible with MC34119 Speaker Amplifier

Tx
ATTENUATOR TxOUTPUT
ATTENUATOR
CONTROL
Rx INPUT
Vee
CHIP DISABLE
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Speakerphone (continued)

Voice Switched
Speakerphone Circuit

MC34118P, DW
TA =—20° to +60°C, Case 710, 751F

The MC34118 Voice Switched Speakerphone circuit
incorporates the necessary amplifiers, attenuators, level
detectors, and control algorithm to form the heart of a high
quality hands-free speakerphone system. Included are a
microphone amplifier with adjustable gain and mute control,
Transmit and Receive attenuators which operate in a
complementary manner, level detectors at input and output of
both attenuators,and background noise monitors for both the
transmit and receive channels. A dial tone detector prevents
the dial tone from being attenuated by the Receive
background noise monitor circuit. Also included are two line
driver amplifiers which can be used to form a hybrid network
in conjunction with an external coupling transformer. A
high-pass filter can be used to filter out 60 Hz noise in the
receive channel, or for other filtering functions. A Chip Disable
pin permits powering down the entire circuit to conserve power
on long loops where loop current is at a minimum.

The MC34118 may be operated from a power supply, or it
can be powered from the telephone line, requiring typically

5.0 mA. The MC34118 can be interfaced directly to Tip and
Ring (through a coupling transformer) for stand-alone
operation, or it can be used in conjunction with a handset
speech network and/or other features of a featurephone.
Improved Attenuator Gain Range: 52 dB Between
Transmit and Receive

Low Voltage Operation for Line-Powered Applications
(3.0t0 6.5 V)

4-Point Signal Sensing for Improved Sensitivity -
Background Noise Monitors for Both Transmit and
Receive Paths

Microphone Amplifier Gain Set by External Resistors —
Mute Function Included

» Chip Disable for Active/Standby Operation

o On Board Filter Pinned-Out for User Defined Function

* Dial Tone Detector Inhibits Receive Idle Mode During Dial
Tone Presence

Compatible with MC34119 Speaker Amplifier

TP
MUTE
Tx
MIKE
' ATTENUATOR 28 “
BACKGROUND LEVEL RING
NOISE MONITOR DETECTORS
ATTENUATOR | .
. CONTROL | ——
1 BACKGROUND
OISE MONITOR
VOLUME
CONTROL
SPEAKER vee
CHIP
Ax DISABLE |
ATTENUATOR

POWER AMP
(EXTERNAL)
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Speakerphone (continued)

MC34018

noise monitor in Tx path only

Table 50. The Motorola Family of Speakerphone Integ

Two point sensing with slow idle, background | Four point sensing with both fast and slow

rated Circuits

idle modes, background noise monitors in
both Rx and Tx paths

Two point sensing with slow idle, background

noise monitors in both Rx and Tx paths

No dial tone detector in receive path

Receive path has dial tone detector

Receive path has dial tone detector

Attenuator Characteristics:

e Range: 44 dB

o Tolerance: +4 dB

Gain tracking not specified
* White noise is constant

Attenuator Characteristics:

* Range: 52 dB

Tolerance: 2 dB

e Gain Tracking: <1 dB

¢ White noise reduces with volume

Attenuator Characteristics:

Range: 52 or 26 dB (selectable)
o Tolerance: +t3 dB

e Gain Tracking: <1 dB

¢ White noise reduces with volume

External hybrid required

Hybrid amplifiers on board

External hybrid required

Speaker amplifier is on board
(34 dB, 100 mWw)

External speaker amplifier required
(MC34119)

External speaker amplifier required
(MC34119)

Filtering is external

Configurable filter on board

Filtering is external

Microphone ampilifier has fixed gain and no
muting

Microphone amplifier has adjustable gain and
mute input

Microphone amplifier has adjustable gain, and
can be muted through pP port

Supply Voltage: 40Vto 11V

Supply Voltage: 2.8 Vto 6.5V

Supply Voltage: 2.5 Vt0 6.5V

Supply Current: 6.5 mA typ., 9.0 mA max

Supply Current: 5.5 mA typ., 8.0 mA max

Supply Current: 4.0 mA typ., 5.0 mA max

Speaker amplifier reduces gain to prevent
clipping

Receive gain is reduced as supply voltage
falls to prevent clipping

Receive gain is reduced as supply voltage
falls to prevent clipping

Volume control is linear. Cannot override
voice switched operation except through
additional circuitry. Attenuator gain is fixed at
44 dB (slightly variable). No microphone
mute.

Volume control is linear, and microphone
mute has separate pin. Cannot override voice
switched operation except through additional
circuitry. Attenuator gain is fixed at 52 dB.

8-bit uP serial port controls:

* Volume control (16 steps)

o Microphone mute

* Range selection (26 dB or 52 dB)

¢ Force to transmit, idle, receive, or normal
voice switched operation

28 Pin DIP and SOIC packages

28 Pin DIP and SOIC packages

24 Pin narrow DIP and SOIC packages

External Required:

e 12 Resistors

* 11 Capacitors (<1.0 pF)
o 8 Capacitors (>1.0 uF)

External Required:

* 14 Resistors

e 12 Capacitors (<1.0 pF)
o 9 Capacitors (>1.0 uF)

External Required:

o 12 Resistors

¢ 11 Capacitors (<1.0 uF)
e 4 Capacitors (>1.0 puF)

Temperature Range: —20° to +60 °C

Temperature Range: —20° to +60 °C

Temperature Range: —40° to +85 °C

Motorola Master Selection Guide Rev 6
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Telephone Accessory
Circuits

Audio Amplifier

MC34119P, D
TA = 0° to +70°C, Case 626, 751

A low power audio amplifier circuit intended (primarily) for
telephone applications, such as speakerphones. Provides
differential speaker outputs to maximize output swing at low
supply voltages (2.0 V min.). Coupling capacitors to the
speaker, and snubbers, are not required. Overall gain is
externally adjustable from O to 46 dB. A Chip Disable pin
permits powering-down to mute the audio signal and reduce
power consumption.

Drives a Wide Range of Speaker Loads (16 to 100 Q)
Output Power Exceeds 250 mW with 32 Q Speaker

Low Distortion (THD = 0.4% Typical)

Wide Operating Supply Voltage (2.0 V to 16 V) — Allows
Telephone Line Powered Applications.

Low Quiescent Supply Current (2.5 mA Typical)

Low Power-Down Quiescent Current (60 pA Typical)

Current Mode Switching
Regulator

MC34129P, D
Ta = 0° to +70°C, Case 646, 751A

High performance current mode switching regulator for
low-power digital telephones. Unique internal fault timer
provides automatic restart for overload recovery. A start/run
comparator is included to implement bootstrapped operation
of Vce.

Although primarily intended for digital telephone systems,
these devices can be used cost effectively in many other
applications. On-chip functions and features include:

¢ Current Mode Operation to 300 kHz

Automatic Feed Forward Compensation

Latching PWM for Cycle-By-Cycle Current Limiting
Latched-Off or Continuous Retry after Fault Timeout
Soft-Start with Maximum Peak Switch Current Clamp
Internally Trimmed 2% Bandgap Reference

Input Undervoltage Lockout

cl
aupio O Rf
INPUT | DIFFERENTIAL GAIN = 2x ——
d .
150k
ANV
Vee

SPEAKER
(32Q)

mlg

Vo2

CHIP
oo\ DISABLE
* OPTIONAL =
START/RUN
START/RUN OUTRUT
| 15| [SOFT-START
CSOFTSTART 51241 pp Voo
LT TIMER
GND Vigf 125V
Vief25V
NONINVERTING
INPUT
INVERTING INPUT
RT/CT FEEDBACK/
PWM INPUT
SYNC/INHIBIT | DRIVE OUT
INPUT ¢ DRIVE GND
RAMP INPUT
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Telephone Accessory Circuits (continued)

300 Baud FSK Modems

MC145442 Modem — CCITT V.21
Case 738, 751D

MC145443 Modem — Bell 103
Case 738, 751D

This powerful modem combines a complete FSK
modulator/demodulator and an accompanying transmit/re-
ceive filter system on a single silicon chip. Designed for
bidirectional transmission over the telephone network, the
modem operates at 300 baud and can be obtained for
compatibility with CCITT V.21 and Bell 103 specifications.

The modem contains an on-board carrier-detect circuit that
allows direct operation on a telephone line (through a simple
transformer), providing simplex, half-duplex, and full-duplex
data communications. A built-in power amplifier is capable of
driving —9.0 dBm onto a 600 Q line in the transmit mode.

CMOS processing keeps power dissipation to a very low
45 mW, with a power-down dissipation of only 1.0mW . .. from
a single 5.0 V power supply. Available in a 20 pin dual-in-line
P suffix, and a wide body surface mount DW suffix.

MC145407 5V

MC145443 +5V

TIP
Rx | I
Tx RING
CcD CARRIER

DETECT
ADJUST

3.579545 MHz

MC145444 — CCITT V.21
Case 804, 751D

This device includes the DTMF generator and call progress
tone detector (CPTD) as well as the other circuitry needed for
full-duplex, half-duplex, or simplex 300 baud data
communication over a pair of telephone lines. Itis intended for
use with telemeter system or remote control system
applications.

The differential line driver is capable of driving 0 dBm into
a 600 Q load. The transmit attenuator is programmable in 1 dB
steps.

ADPCM Transcoder

MC145532
Case 620, 751G

The MC145532 Adaptive Differential Pulse Code
Modulation (ADPCM) Transcoder provides a low cost,
full-duplex, single-channel transcoder to (from) a 64 kbps

PCM channel from (to) either a 16 kbps, 24 kbps, 32 kbps, or
64 kbps channel.

¢ Complies with CCITT Recommendation G.721
(Geneva 1986)

o Complies with the American National Standard

(T1.301-1987)

Full-Duplex, Single-Channel Operation

Mu-Law or A-Law Coding is Pin Selectable

Synchronous or Asynchronous Operation

Easily Interfaces with any Member of Motorola’s PCM

Codec-Filter Mono-Circuit Family or Other Industry

Standard Codecs

o Serial PCM and ADPCM Data Transfer Rate from
64 kbps to 5.12 Mbps

¢ Power Down Capability for Low Cost Consumption

¢ The Reset State is Automatically Initiated when the
Reset Pin is Released.

¢ Simple Time Slot Assignment Timing for Transcoder
Applications

¢ Single 5.0 V Power Supply

¢ Evaluation Kit MC145536 EVK Supports the MC145532
as well as the MC145480 PCM Codec-Filter. (See PBX
Architecture Pages for More Information.)

DDO
DOE

EDO
EOE

1/O DATA BUS

DDC
DDI

EDC
EDI

DIE EIE

MODE
APD

RESET
SPC

Vgg ———= D VoD

Bit Rate Generators

MC14411
Case 709, 623

Internal (crystal controlled) 1.843 MHz oscillator and
subsequent divider networks provide 16 different output
clocks rates ranging from 75 Hz to 1.843 MHz for data
communications equipment such as teleprinters, printers,
CRT terminals and microprocessor systems.

MC145411
Case 648

Similar to the MC14411, this device utilizes a 1.843 MHz
or 3.6864 MHz crystal frequency input divided to provide
nine different output clock rates from 150 Hz to 1.843 MHz,
or 300 Hz to 3.6864 MHz, respectively.

Motorola Master Selection Guide Rev 6
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Telephone Accessory Circuits (continued)

Calling Line
Identification (CLID)
Receiver with Ring Detector

MC145447
Case 648, 751G

The MC145447 is designed to demodulate Bell 202
1200 baud FSK asynchronous data. Its primary application is
in products that will be used to receive and display the calling
number, or the message waiting indicator sent to subscribers
from participating central office facilities of the public switched
telephone network. The device also contains a carrier detect
circuit and telephone ring detector which may be used to
power up the device.

Applications include adjunct boxes, answering machines,
feature phones, fax machines, and computer interface
products.

Ring Detector On-Chip

Ring Detect Output for MCU Interrupt

Power-Down Mode Less Than 1.0 pA

Single Supply: 3.5 Vt0 6.0V

Pin Selectable Clock Frequencies: 3.68 MHz, 3.58 MHz,
or 455 kHz

o Two-Stage Power-Up for Power Management Control

Calling Line ID Receiver
Evaluation Kit

MC145460EVK

The MC145460EVK is a low cost evaluation platform for
the MC145447. The MC145460EVK facilitates development
and testing of products that support the Bellcore customer
premises equipment (CPE) data interface, which enables
services such as Calling Number Delivery (CND). The
MC145447 can be easily incorporated into any telephone,
FAX, PBX, key system, answering machine, CND adjunct box
or other telephone equipment with the help of the
MC145460EVK development kit.

: DEMODULATOR
PROTECTION L INPUT CIRCUIT
CIRCUIT |

RING DETECTO
INPUT CIRCUIT

TIP »—1- 502
RING >+ BPF DEMOD [] Vaa
RAW DATA
out
RINGDET.IN (1) 7 ginG gg'IQAKgBT
RING DET. IN (2) % DETECT »

AING CIRCUIT VALID —» CARRIER
TIME DATA DETECT
DETECT ad
o

> RING DETECT

INTERNAL || q ouT
PWRUP -»——{3>0—»| POWERUP ANA d
BL00K CLOCK SELECT
—& 3,58 MHz, 3.68 MHz,

05Cy P o1 N OR 455 kHz

0SCqyt € —° Vpp

—0 Vgg

o Easy Clip-On Access to Key MC145447 Signals

o Generous Prototype Area

o Configurable for MC145447 Automatic or External Power
Up Control

¢ EIA-232 and Logic Level Ports for Connection to any PC
or MCU Development Platform

¢ Carrier Detect, Ring Detect and Data Status LEDs

« Optional Tip and Ring Input Protection Network

e MC145460EVK User Guide, MC145447 Data Sheet, and
Additional MC145447 Sampie Included

MC145407 EIA-232 LEVEL
ElA-232 OUTPUT
DRIVER/RECEIVER CD, RD, DATA
LOGIC LEVEL
MC145447 OUTPUT
CD, RD, DATA

AUTOMATIC
POWER UP

CIRCUIT
CRYSTAL

NETWORK
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Telephone Accessory Circuits (continued)

Continuously Variable Slope Delta (CVSD)
Modulator/Demodulator

MC34115P
Ta = 0° to +70°C, Case 648

MC3417/18L
Ta = 0° to +70°C, Case 620

MC3517/18L
TA =-55° to +125°C, Case 620

Provides the A/D-D/A function of voice communications by
digital transmission.

CMOS Compatible Digital Output
Digital Input Threshold Selectable (Vcc/2 Reference

The MC3517/18 series of CVSDs is designed for military Provided On-Chip)
secure communications and commercial telephone applica- ¢ MC3417/MC3517/MC34115 Have a 3-Bit Algorithm
tions. A single IC provides both encoding and decoding (General Communications)
functions in a 16 pin package. ¢ MC3418/MC3518 Have a 4-Bit Algorithm

¢ Encode and Decode Functions on the Same Chip with a (Commercial Telephone)
Digital Input for Selection

ENCODE
DECODE CLOCK
@

ANALOG INPUT O
ANALOG FEEDBACK O

30R4-BIT
DIGITALDATA © : . SHIFT
INPUT ' p REGISTER

DIGITAL THRESHOLD O - Q Q Q Q

o COINCIDENCE
OUTPUT

DIGITALOUTPUT O

O SYLLABLIC FILTER

5, O
VCC/2 REFERENCE O — GAIN CONTROL

lac

ANALOG REFERENCE FILTER
OUTPUT INPUT INPUT

) )
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Table 51. Summary of Bipolar Telecommunications Circuits

SLICs

PBX Applications All gains externally programmable, most BORSHT functions, L726 MC3419-1
current limit adjustable to 100 mA.

Central Office, Remote Terminals, All gains externally programmable, most BORSHT functions, P/738 MC33121

PBX Applications current limit adjustable to 50 mA, 58 dB Longitudinal Balance, FN/776
-216Vto—42V.

Central Office, Remote Terminals, All gains externally programmable, most BORSHT functions, P/738 MC33120

PBX Applications current limit adjustable to 50 mA, 58 dB Longitudinal Balance, FN/776
—42 V to-58 V.

Central Office, Remote Terminals, All gains externally programmable, most BORSHT functions, TBD(1) MC33122

PBX Applications current limit adjustable to 50 mA, 58 dB Longitudinal Balance,
—-21.6 V to -58 V, ring trip, on-hook transmission, polarity reversal.

Complete Telephone Circuit

POTS Circuit + MPU Dialing Speech network, tone ringer, DC loop current interface, DTMF P/711 MC34010
dialer with serial port control. FN/777

Tone Ringers

Adjustable Tone Ringer Single-ended output, meets FCC requirements, adjustable REN, P/626 MC34012-1,
different warble rates. D751 ,

Adjustable Tone Ringer Differential output, meets FCC requirements, adjustable REN, P/626 MC34017-1,
different warble rates. D751 )

Adjustable Tone Ringer Differential output, meets FCC requirements, adjustable REN, P/626 MC34217
single warble rates. D751

Speech Networks

Basic Phone Line Interface Loop current interface, speech network, line length P/707 MC34014
compensation, speech/dialing modes, Bell System compliant. DW/751D

Basic Phone Line Interface Loop current interface, speech network, line length P/707 MC34114
compensation, speech/dialing modes, Bell System and foreign DW/751D
countries.

Speakerphone Circuits

Complete Speaker Phone with All level detection (2 pt.), attenuators, and switching controls, P/710 MC34018

Speaker Amplifier mike and speaker amp. DW751F

Complete Speaker Phone with Hybrid, | All level detection (4 pt.), attenuators, and switching controls, P/710 MC34118

Filter mike amp with mute, hybrid, and filter. DW751F

Complete Speaker Phone with MPU All level detection, attenuators, and switching controls, mike amp, P/724 MC33218

Interface MPU interface for: volume control, mode selection, mike mute. DW751E

Audio Amplifiers

1 Watt Audio Amp 1.0 W output power into 16 Q, 35 V maximum. D/751 MC13060

Low Voltage Audio Amp 400 mW, 8.0 to 100 Q, 2.0 to 16 V, differential outputs, P/626 MC34119
chip-disable input pin. D751

Companders

Basic Compander 2.1 Vto 7.0 V, no precision externals, 80 dB range, —40° to P/646 MC33110
+85°C, independent compressor and expander. D/751A

Compander with Features 3.0 V to 7.0 V, no precision externals, 80 dB range, —40° to P/648 MC33111
+85°C, independent compressor and expander, pass through and D/751B

mute functions, two op amps.

(1) To Be Determined

Linear and Interface Integrated Circuits
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Switching Regulator

Table 51. Summary of Bipolar Telecommunications Circuits (continued

Current Mode Regulator For phone line power applications, soft-start, current limiting, P/646 MC34129
2% accuracy. D/751A
Voice Encoder/Decoders
Continuously Variable Slope Telephone quality voice encoding/decoding, variable clock rate, P/738 MC34115
Modulator/Demodulator (CVSD) 3-bit coding, for secure communications, voice storage/retrieval, DW/751G
answering machines, 0° to 70°C.
Same as above except 4-bit coding. P/738 MC3418
DW751G
Same as MC34115, —55° to 125°C temperature range. L/620 MC3517
Same as MC3418, -55° to 125°C temperature range. L/620 MC3518
(1) To Be Determined
MC34018 MC34010 MC34014 MC34114
%’75:;‘:‘?::235 SPEECH SPEECH SPEECH
NETWORK NETWORK NETWORK
MC34118
DC DC DC
SPEAKERPHONE INTERFACE INTERFACE INTERFACE
W/HYBRID AMPS
MICROPRO-
CESSOR |— DTMF DIALER DIALER
MC33218 INTERFACE GENERATOR INTERFACE INTERFACE
SPEAKERPHONE
W/ MPU
INTERFACE TONE MC34012 MC34017
RINGER
TONE
MC34119 TONE RINGER RINGER
(SINGLE-ENDED (PUSH-PULL
OUTP
\ 400 MW MC33110 MC33111 UT) OUTPUT)
SPEAKER LOW VOLTAGE
AMPLIFIER LOWVOLTAGE COMPANDER MC34217
COMPANDER
(BASIC (W/ MUTE &
PASSTHROUGH, TONE
COMPANDER
) OP AMPS) RINGER
(PUSH-PULL
OUTPUT)
Figure 1. The Motorola Family Of Handset Telecom integrated Circuits
L ]
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Phase-Locked Loop Components

Motorola offers a choice of phase-locked loop components power consumption and bipolar for high speed operation.
ranging from complete functional frequency synthesizers for Typical applications include TV, CATV, radios, scanners,
dedicated applications to a wide selection of general purpose cordless telephones plus home and personal computers.

PLL circuit elements. Technologies include CMOS for lowest
Table 52. PLL Frequency Synthesizers

 Case

Serial Single Vv Vv 20 3.0-9.0 |MC145155-2 P/707, DW/751D, FN/775
Vv Vv 20 3.0-9.0 |MC145157-2 P/648, DW/751G, FN/775
Dual VvV () _ 15 3.0-9.0 |MC145149 P/738, DW/751D
Vv v 20 3.0-9.0 |MC145156-2 P/738, DW/751D, FN/775
Vv Vv 20 3.0-9.0 |MC145158-2 P/648, DW/751G, FN/775
Dual Frequency Analog 15 3.0-9.0 MC145159-1 P/738, DW/751D, FN/775
Detector Detector
Not vV () —_ 60 25-55 |MC145161 P/648, DW/751G
Required VIV () _ 60 25-55 | MC145167 P/648, DW/751G
vV V() — 60 25-55 |MC145169 P/648, DW/751G
Vv 4 160(2) 25-60 |MC145170 P/648, D/751B
Vv’ 4 1100 45-55 |MC145191 F/751J
v v/ 1100 27-50 |MC145192 F/751J
Parallel Single Vv — 4 45-12 MC145106 P/707, DW/751D, FN/775
Vv v 20 3.0-9.0 |MC145151-2 P/710, FN/776, DW/751F
Dual —_ Vv’ 20 3.0-9.0 |MC145152-2 P/710, FN/776, DW/751F
Not Vv () — 60 25-55 | MC145160 P/707, DW/751D
Required V() — 60 25-55 |MC145166 P/648, DW/751G
vV V(1) — 60 25-55 MC145168 P/648, DW/751G
4-Bit Bus Single Vv Vv 20 3.0-9.0 |MC145145-2 P/707, DW/751D
Dual Vv V4 20 3.0-9.0 |MC145146-2 P/738, DW/751D

(1)Accommodates two loops per package.
(2)180 MHz version available, see data sheet.

Table 53. Intended Applications

o rdless Phones

MC145106 MC145160
MC145145-2 MC145161
MC145146-2 MC145166
MC145149 MC145167
MC145151-2 MC145168
MC145152-2 MC145169
MC145155-2

MC145156-2

MC145157-2

MC145158-2

MC145159-1

MC145170

MC145191

MC145192

. R
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Phase-Locked Loop Components (continued)

Table 54. Additional Phase-Locked Loop Functions

_ Function

Oscillators

Crystal Oscillator MECL MC12061 P/648, L/620

Voltage-Controller Oscillator MECL MC1648(3) P/646, L/632, F/607

Voltage-Controlled Multivibrator MECL MC1658(3) P/648, L/620

Dual Voltage-Controlled Multivibrator TTL MC4024/ P/648, L/632, F/607
MC4324(1)

Voltage-Controller Oscillators TTLLS SN74LS724 P.626, L/693

Phase Detectors ‘

Digital Mixer MECL MC12000 P/646, L/632

Phase-Frequency Detector MECL MC12040

Phase-Frequency Detector TTL MC4044 P/646, L/632, F/607
MC4344(1)

Analog Mixer, Double Balanced MECL MC12002(3) P/646, L/632

Modulator/Demodulator Linear MC1496(2)/ P/646, L/632
Mmc1596(1)

Control Functions

Counter-Control Logic MECL MC12014 P/648, L/620

Prescalers/Counters

UHF — 2,500 MHz MECL MC1690(3) F/650, L/620

2-Modulus + 5/ + 6, 600 MHz MECL MC12009(3) P/648, L/620

2-Modulus + 8/ + 9, 600 MHz MECL MC12011(3)

2-Modulus + 10/ + 11, 600 MHz MECL MC12013(3)

Low Power 2-Modulus + 32/ + 33, 225 MHz MECL MC12015(4) P/626, D/751

Low Power 2-Modulus + 40/ + 41, 225 MHz MECL Mc12016(4)

Low Power 2-Modulus + 64/ + 65, 225 MHz MECL MC12017(4)

Low Power 2-Modulus + 128/ + 129, 520 MHz MECL MC12018(4)

Low Power 2-Modulus + 20/ + 21, 225 MHz MECL MC12019(4)

Low Power 2-Modulus + 64/ + 65, + 128/ + 129 Pos. Edge 1.1 GHz MECL MC12022A(4)

Low Power 2-Modulus + 64/ + 65, + 128/ + 129 Neg. Edge 1.1 GHz MECL MC12022B(4)

Low Power + 64 Prescaler, 225 MHz 3.2 t0 5.5 Voo MECL MC12023

Low Power + 64 Prescaler, 1.1 GHz MECL MC12073

Low Power + 256 Prescaler, 1.1 GHz MECL MC12074

UHF + 2 Prescaler, 750 MHz MECL MC12090 P/648, L/620, F/650

Programmable + N Decade TTL MC4316/ P/648, L/620, F/650
mca316(1)

(17 =-55°to +125°C (3)Tp = —30° to +85°C

()17 =0°t0 70°C (4)Tp = -40° to +85°C

Plastic packages available for commercial temperature range only.
NOTE: For more information see SG366/D
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Communications Circuits Package Overview

==

CASE 607 CASE 620 CASE 623

CERAMIC CERAMIC CERAMIC

F SUFFIX , L SUFFIX L SUFFIX
‘mﬁm

CASE 626 CASE 632 CASE 646

PLASTIC CERAMIC PLASTIC

P SUFFIX L SUFFIX P SUFFIX

CASE 648 CASE 649 CASE 650
PLASTIC PLASTIC CERAMIC
P SUFFIX P SUFFIX F SUFFIX

~I'i' :::‘]:\\ .= ;j”.{'/‘ 1
| i
CASE 693 CASE 707 CASE 708
CERAMIC PLASTIC PLASTIC
L SUFFIX P SUFFIX P SUFFIX

CASE 709 CASE 710 CASE 711
PLASTIC PLASTIC CERAMIC
P SUFFIX P SUFFIX P SUFFIX

CASE 724 CASE 726
PLASTIC CERAMIC
P, N SUFFIX L SUFFIX
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Communications Circuits Package Overview (continued)

*

CASE 736, 736A CASE 738 CASE 751
CERAMIC PLASTIC PLASTIC
L SUFFIX P SUFFIX S0-8, SOP-8
D SUFFIX
CASE 751A CASE 751B CASE 751D
PLASTIC PLASTIC PLASTIC
SO-14 SO-16 SO-20L
D SUFFIX D SUFFIX DW SUFFIX
CASE 751E CASE 751F CASE 751G
PLASTIC PLASTIC PLASTIC
S0-24L S0-28L SO-16L
DW SUFFIX DW SUFFIX DW SUFFIX
CASE 751J CASE 775 CASE 776
PLASTIC PLASTIC PLASTIC
S0-20 PLCC-20 PLCC-28
F SUFFIX FN SUFFIX FN SUFFIX
CASE 777 CASE 779 CASE 847 CASE 847
PLASTIC PLASTIC PLASTIC CERAMIC
PLCC-44 PLCC-68 PQFP-68 CQFP-68
FN SUFFIX FN SUFFIX FU SUFFIX FE SUFFIX
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Consumer Electronic Circuits

In Brief ...

These integrated circuits reflect Motorola’s continuing
commitment to semiconductor products necessary for
consumer system designs. This tabulation is arranged to
simplify selection of consumer integrated circuit devices
that satisfy the primary functions for home entertainment
products, including Television, Hi-Fi Audio and AM/FM
Radio.
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Entertainment Radio Receiver Circuits

E.T.R. Front End

Table 55. Entertainment Receiver RF/IF

evi

MC13025

Table 56. C-Quam® AM Stereo Decoders

W

Basic AM Stereo Decoder Monaural/Stefeo AM Detector/Indicator, 6 to 10 V Operation P/738 MC13020
Advanced AM Stereo Decoder Medium Voltage 2 to 8 V, Decoder and IF Amp DW/751F | MC13022
AM Stereo Personal Radio Complete Low Voltage AM Stereo Receiver P/724 MC13024
Low V AM Stereo Receiver IF/Decoder for Advanced C-Quam Receivers D/751B MC13028

Table 57. Audio Amplifiers

Mini Watt SOIC Audio Amp

MC13060

Low Power Audio Amp 16 — 2.5 mA 8-100 D/751 MC34119
P/626

Table 58. Audio Amplifiers

Mini Watt SOIC Audio Amp

{:
MC13060

Low Power Audio Amp

16

2.5mA

MC34119

Table 59. Audio Attenuator

Electronic Attenuator

MC3340

vice

Linear and Interface Integrated Circuits
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Video Circuits

Table 60. Video Circuits

Encoders

RGB to PAL/NTSC Encoder RGB and Sync inputs, Composite Video out; PAL/NTSC selectable. P/738 MC1377
DW/751D

Advanced RGB to PAL/NTSC RGB and Sync inputs, Composite Video and S-VHS out; P/738 MC13077

Encoder PAL/NTSC selectable; subcarrier from crystal or external source. DW/751D

Decoders

TV Color Processor PAL/NTSC input, RGB outputs; also RGB inputs, Fast blanking, ideal for P/711 TDA3301B
text, graphics, overlay.

TV Color Processor PAL/NTSC input, RGB outputs P/724 TDA3330

Chroma 10 Timebase and Color PAL/NTSC input, RGB outputs; horizontal and vertical timing processors. P/711 MC13017

NTSC/PAL Decoder

Chroma 4 Multistandard Decoder PAL/NTSC/S-VHS input, RGB outputs; horizontal and vertical timing P/711 MC44001

(TV set) outputs; all digital internal filters, no external tank; uP and crystal
controlled.

Chroma 4 Multistandard Decoder PAL/NTSC/S-VHS input, RGB/YUV outputs; horizontal and vertical FN/777 MC44011

(Multimedia) timing outputs; all digital internal filters, no external tanks; pP and
crystal controlled.

Video Capture Chip Set

Chroma 4 Multistandard Decoder PAL/NTSC/S-VHS input, RGB/YUV outputs; horizontal and vertical FN/777 MC44011

(Multimedia) timing outputs; all digital internal filters, no external tanks; pP and
crystal controlled.

PAL Digital Delay Line For PAL applications of the MC44011 and MC44001. P/648 MC44140

D/751

Pixel Ciock PLL/Sync Sep. PAL/NTSC sync separator, 6-40 MHz pixel clock PLL. D/751 MC44145

Triple 8-Bit Video DAC TTL inputs, 75 Q drive outputs. FU/824 MC44200

Triple 8-Bit Video A/D Video clamps for RGB/YUV, 15 MHz, TTL outputs. FN/777 MC44250
Video clamps for RGB/YUV, 18 MHz, High Z TTL outputs. . FN/777 MC44251

Advanced NTSC Comb Filter Composite Video input; YC outputs in digital and analog form; FU/898 MC141621
all digital internal filters.

Advanced PAL/NTSC Comb Filter Composite Video input; YC outputs in digital and analog form; FU/898 MC141625
all digital internal filters.

Deflection

Horizontal Processor Linear balanced phase detector, oscillator and predriver, adjustable P/626 MC1391
DC loop gain and duty cycle.

Waveform Generator for Monitors Provides geometry correction by generating 10 waveforms to modulate P/711 MC1388
deflection circuitry. Supports multifrequency operation.

Line Deflection Transistor Driver Provides optimum drive control of the power transistor, peak current P/648 MC44614
limiting, overvoltage and thermal protection. 1

Waveform Generator for Projection Provides geometry correction by generating 18 waveforms to modulate P/711 MC44615A

TV Convergence Function deflection circuitry. Supports multifrequency operation.

L .
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Table 60. Video Circuits (continued)

Comb Filters

Enhanced Comb Filter Fast 8-Bit A/D Converter, Two 8-Bit D/A Converters, Two Line-Delay FU/898 MC141620
Memories, utilizes NTSC Subcarrier Frequency Clock, CMOS Technology

Advanced NTSC Comb Filter Composite Video input; YC outputs in digital and analog form; FU/898 MC141621
all digital internal filters.

Advanced PAL/NTSC Comb Filter Composite Video input; YC outputs in digital and analog form; all digital FU/898 MC141625
internal filters.

IF Circuits

Advanced Video IF Complete video/audio IF system for high performance analog TV P/724 MC44301
receivers. DW/751F

Video Detector 3rd IF, video detector, video buffer and AFC buffer. P/626 MC1330A

IF Amplifier 1st and 2nd video IF amplifiers, 50 dB gain at 45 MHz, 60 dB AGC range. D/751 MC1350

P/626

Tuner PLL Circuits

PLL Tuning Circuits 1.3 GHz, 20 mV sensitivity, selectable prescaler, op amp, 7 band buffers, P/707 MC44802A
12C interface.
1.3 GHz, 5.0 mV sensitivity, selectable prescaler, op amp, 4 band P/648 MC44807
buffers, SPI interface, lock detect. D/751 MC44817
1.8 GHz, 10 mV sensitivity, selectable prescaler, op amp, 7 band buffers, P/738 MC44810
12C interface, 3 DACs.
1.3 GHz, 20 mV sensitivity, prescaler, 3 band buffers, 12C interface, D/751 MC44824
replacement for Siemens MPG3002. ‘
1.3 GHz, 5.0 mV sensitivity, prescaler, op amp, 4 band buffers, 12C D/751 MC44818
interface, lock detect.

Modulators

Color TV Modulator RF Oscillator and Modulator. P/626 MC1373

Color TV Modulator with Sound RF Oscillator/Modulator, and FM Sound Oscillator/Modulator. P/646 MC1374

Video Data Converters

Single Channel 7-Bit A/D 7-Bit, 25 MHz, 2.0 V input range, £+ 5.0 V supplies, TTL output, no P/738 MC10321
pipeline delay. DW/751D

Single Channel 7-Bit A/D 8-Bit, 25 MHz, 2.0 V input range, + 5.0 V supplies, TTL output, no P/709 MC10319
pipeline delay. ' DW/751E

Triple 8-Bit Video A/D Video clamps for RGB/YUV, 15 MHz conversion. FN/777 MC44250
Video clamps for RGB/YUV, 18 MHz conversion, High Z outputs. FN/777 MC44251

Single Channel 8-Bit Video DAC 40 MSPS, video controls £ 5.0 V, TTL inputs. P/649 MC10322
40 MSPS, video controls — 5.0 V, ECL inputs. P/649 MC10324

Triple 8-Bit Video DAC TTL inputs, 75 Q drive outputs. FU/824 MC44200

Television Subsystems

Monomax Black and White TV IF, Video processor, horizontal and vertical timing, for NTSC applications, P/710 MC13001X

Subsystem 525 line systems.

Monomax Black and White TV IF, Video processor, horizontal and vertical timing, for PAL applications, P/710 MC13007X

Subsystem 625 line systems.

Monitor Subsystem

Multimode Color Monitor Processor | Triple video ampilifiers, horizontal PLLs and deflection timing, vertical B/0051 MC13081
ramp generator, 30 to 57 kHz.

N M— I
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Table 60. Video Circuits (continued)

Function ,  Features

Sound
Sound IF Detector Interchangeable with ULN2111A. P/646 MC1357
Sound IF with Preamp Sound IF, Low Pass Filter, FM Detector, DC Volume Control, P/648C TDA3190

Preampilifier, 100 uV sensitivity, 4.0 W output into 16 Q.

Miscellaneous

Video Overlay Synchronizer Complete Color TV Video Overlay Synchronizer, remote or local system P/711 MC1378
control. FN/777

Subcarrier Reference Generator Provides continuous subcarrier sine wave and 4x subcarrier, locked to P/626 MC44144
incoming burst. D/751

Closed Caption Decoder Conforms to FCC, NTSC standards, underline and italics control. P/707 MC144143

Sync Separator/Pixel Clock PLL PAL/NTSC sync separator with vertical and composite sync output, D/751 MC44145
6 to 40 MHz pixel clock PLL.

Dual Video Amplifiers Gain @ 4.43 MHz = 6 dB +1 dB, fixed gain, internally compensated, P/626 MC14576B
CMOS Technology. F/904
Gain @ 5 MHz = 10 dB max, 10 MHz = 6 dB max, adjustable gain, P/626 MC14577B
internally compensated, CMOS Technology. F/904

Transistor Array One differential pair and 3 isolated transistors, 30 V, 50 mA. D/751 CA3146

Transistor Array One differential pair and 3 isolated transistors, 15 V, 50 mA. P/626 MC3346

D/751
L A
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Video Circuits (continued)

Bringing video into the personal computer allows a
multitude of multimedia application dreams to become
possible. Old applications can be done in new ways. Totally
new applications, before impossible, become reality.

Moving beyond text and graphics to real images is what
Motorola can bring to the user. Utilizing Motorola integrated
circuits, video can be captured, processed and brought onto
the screen where the video image can be scaled, clipped,

zoomed, windowed, overlayed. or process enhanced in ways
never before possible.

Also included in this selector guide you will find products for
TV and other TV related functions that will allow you to
produce advanced TV products. These products span the
range of applications including tuner control, video decoding,
closed-captioning, stereo sound decoding and video
encoding and synchronizing.

PAL DELAY LINE
VIDEO 1 In MC44140
73
ANALOG DIGITAL
M RGBYUV = 4 RGB/YUV
COMB FILTER & VIDEO DECODER TRIPLE ADC :>
MC141625 O MC44011 MC44251 B
c ]
PIXEL CLOCK
VIDEO 2 n PIXEL CLOCK
MC44145
Figure 2. Video Input Processing
DIGITAL TRIPLE DAC ANALOG
RGB/YUV MC44200 RGB/YUV
COMP VIDEO
ENCODER S-LUMA
ANALOG MC13077 S-CHROMA
RGB/YUV
Figure 3. Video Output Processing
e ]

Linear and Interface Integrated Circuits

4.8-6 Motorola Master Selection Guide Rev (6



Consumer Electronic Circuits

Video Circuits (continued)

Composite Video Overlay Synchronizer

MC1378P, FN
Case 711, 777

Contains All Needed Reference Oscillators

Can Be Operated in PAL or NTSC Mode, 625 or 525 Line
Wideband, Full Fidelity Color Encoding

Local or Remote Modes of Operation

Minimal External Components

Single 5.0 V Supply

Works with Non-Standard Video

The MC1378 contains a complete encoder function, i.e.
quadrature color modulators, RGB matrix, and blanking level
clamps, plus a complete complement of synchronizers to lock
a microcomputer based video source to any remote video
source. The MC1378 can be used as a local system timing and
encoding source, but it is most valuable when used to lock the
microcomputer source to a remotely originated video signal.

SL%%X C(L)?J‘T’K 358/ BURST GATE OUT
i4.43 MHz In i +50V
: L
CLOCK e e 'i
0L o 11y 11y [ILLRtY |
%5 33|CLOCK FLAG GATE H | DIVIDEBY 256 | v n 2 4MHz
MHz Vco DECODER DECODER ) COUNTER 00 |———0—F CER
2 32 ABF BG, | ‘ T T RES
= Ro %I"Wl
o | 1 g)z 2l T
) 0-180 v y N - = =
14 321 L owipeBY4 | —»f 0180 D4, 55 I
4 RING COUNTER > —>
17.73MH T Voo ¥ , SHIFT [ & _ [
pe X * ‘ L
SL:{ - ! i 90270 I o h % o HseN
= B-Y R-Y, L= PHASE * - 4 |
PAL | 6 | PAU SHIFT I v Y ¥ A
ntse T NISC = P K KILL | 391 COMP
" Lcow " LD } o | L ACO<DET] I | swoout
[ LE 1 DET
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oo 16 Iﬁ:/?A R-Y COMP SYNC IN
BinoY— LM | BG_Y <— [VERTICAL
| REMOTE] SYNC SEP |
| VIDEO [
| COMP |
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REMOTEII GND

VIDEO IN =

= IN =

Vcc
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Video Circuits (continued)

Advanced PAL/NTSC Encoder

MC13077P, DW
Case 738, 751D

The MC13077 is an economical, high quality, RGB encoder
for PAL or NTSC applications. It accepts red, green, blue and
composite sync inputs and delivers either composite PAL or
NTSC video, and S-Video Chroma and Luma outputs. The
MC13077 is manufactured using Motorola’s high density,
bipolar MOSAIC® process.

e Single 5.0 V Supply
e Composite Output

X 1o Xtall |

S-Video Outputs
PAL/NTSC Switchable

PAL Squarewave Output
PAL Sequence Resettable
Internal/External Burst Flag
Modulator Angles Accurate to 90°
Burst Position/Duration Determined Digitally

Subcarrier Reference from a Crystal or External Source

4X fg INPUT
(] |

1HH

3.58/4.43 MHz

Rin (12)
Gin (13)
Bin (14)

I
I
I
I
I
I
I
[
I
I
In/ PLL Off G,I)""
I
I

Vee GND
R 2 @_ _____ 1
|
|
Kisg DIVIDE BY F 3.58/
OSCILLATOR RING couu?g: DIVIDE BY 256 »  4.43MHz I
LATCH |
‘ 3 R I
|
0 o 0
% 0 % RERRAR y I
PLL| | 1pF COUNTDOWN BURST BURST FLAG
off - DECODER FLAG (18) OUTIFORCE
ADJUST BURST FLAG
—eg]
|
-} _ |
Y =
oAU PAL
HsYNG H PAL SQUAREWAVE
-~ W2~ \ktch ™ FF NTSC OUT/FORCE
»| SWITCH NTSC
R-Y BURST FLAG CHROMA CHROMA
- BPF
B-Y BURST FLAG P L
IN =
color | Y ‘ > CHROMA
DIFFERENCE S-VIDEO
AND By B-Y R-Y
LUMA CLAMP CLAMP [ 3 LUMA
MATRIX | ovne SYNC LUMA | I S-VIDEO
INPUT | CLAMP
COMP
VIDEO
RY SYNCI/ wma
T CLAMP == SYNCSEP =T CLAMP
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Video Circuits (continued)

Multistandard Video/Timebase Processor

MC44001P
Case 711

The MC44001 is a highly advanced circuit which performs
most of the basic functions required for a color TV. All of its
advanced features are under processor control via an I2C bus,
enabling potentiometer controls to be removed completely. In
this way the component count may be reduced dramatically,
allowing significant cost savings together with the possibility
of implementing sophisticated automatic test routines. Using
the MC44001, TV manufacturers will be able to build a
standard chassis for anywhere in the world.

¢ Operation from a Single +5.0 V Supply; Typical Current
Consumption Only 100 mA

o Full PALYSECAM/NTSC Capability

o Dual Composite Video or S-VHS Inputs

e All Chroma/Luma Channel Filtering, and Luma Delay
Line are Integrated Using Sampled Data Filters Requiring
No External Components

Filters Automatically Commutate with Change

of Standard

Chroma Delay Line is Realized with Companion
Device (MC44140)

RGB Drives Incorporate Contrast and Brightness
Controls and Auto Gray Scale

Switched RGB Inputs with Separate

Saturation Control

Auxiliary Y, R-Y, B-Y Inputs

e Line Timebase Featuring H-Phase Control and

Switchable Phase Detector Gain and Time Constant
Vertical Timebase Incorporating the Vertical
Geometry Corrections

E-W Parabola Drive Incorporating the Horizontal
Geometry Corrections

Beam Current Monitor with Breathing Compensation

VIDEO 1 0—] ERATRN
oo o1 Lo 4ot
VIDEO 2 O—] B -
OIOSEEEENGYO S @@ —
| 5 l
| I
| INPUT SOUND CHROMA A2's
[ | setect (17| Trap || BAND- [T7] ACC PAU | ¥ SYSTEM [™| FILTER LUMA — v2
PASS NTSC/ SELECT SELECT
l SECAM IDENT v |
| bl SAND- DECODE sAT& | LFILTER — Ay
| SEP CASTLE J HUE
| LUMA DELAY ¥ |— 8-y
| PEAKING & TRAP Y1
CLAMP l
17.7 MHz VERT =
HDFC} SYNG MATRIX o
0sC SEP | ik COMM.
-Tr:' MEMORY/CONTROL SWITCHING R
143MHz \ | REGISTERS RGB SAT —a
Y VSYNG CONTROL '_ B
FREQ * * *
DIVIDER RAMP :
GEN R
L} CONTROL RGB |
\ OUTPUTS G
ref
FLYBACK [>
OO0 <§>
J = I
H DRIVE VDRIVE L CLK DATA FDBCK D/A
H FLYBACK DRIVE 12C BUS
50V PULSE ANODE
CURRENT
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Video Circuits (continued)

Digitally Controlled Video Processor
for Multimedia Applications

MC44011FN
Case 777

The MC44011, a member of the MC44000 Chroma 4
family, is designed to provide RGB or YUV outputs from a
variety of inputs. The inputs may be either PAL or NTSC

composite video (two inputs),

difference (R-Y, B-Y).

The MC44011 provides a sampling clock output for use
by a subsequent analog to digital converter. The sampling
clock (6.0 to 40 MHz) is phase-locked to the horizontal
frequency. Additional outputs include composite sync,
vertical sync, field identification, luminance, burst gate, and
horizontal frequency.

Control of the MC44011, and reading of status flags is

accomplished via an 12C bus.

S-VHS, RGB, and color

OUTPUTS

Vcec1 GND1

RY BY

Multistandard Decoder, Accepts NTSC and PAL
Composite Video

¢ Dual Composite Video or S-VHS Inputs
¢ All Chroma and Luma Channel Filtering, and Luma Delay

Line are Integrated Using Sampled Data Filters Requiring
no External components

Digitally Controlled via 12C Bus

Auxiliary Y, R-Y, B-Y Inputs

Switched RGB Inputs with Separate Saturation Control
Line-Locked Sampling Clock for Digitizing Video Signals
Burst Gate Pulse Output for External Clamping

Vertical Sync and Field Ident Outputs

Software Selectable YUV or RGB Outputs Able to Drive
A/D Converters

INPUTS FAST
RY BY Y2 R G B COMM.

F—————— - —— === 0= 0= 0000
COMP VIDEO 1 4*’ INPUT [ S n— ) RIY
SELECT SOUND TRAP/LUMA FILTER/LUMA DELAY/ OUTPUTS
COMP VIDEO 2 ?-' CHROMA FILTER/PAL & NTSC DECODER/ COLORDIFFERENCE o
' HUE & SATURATION CONTROL —-+
[T syne P ‘ an E-1 |
o CONTRAST, BRIGHTNESS, Vee?
VERTIGAL | | SEPARATOR SELECTjA 1 SATURATION CONTROL DACS
| - 1__4___? GND2
QUTPUTY=T veamica C [aTABUS
VERTICAL SYNG LDATABYS
FIELD ID SEPARATOR
17.71 ’ MC44011 12C DATA -——6 SDL} -
MHz | INTERFACE/ fe—OSCL) T H
i \ _ REGISTERS I
OSCILLATOR H
HiFoH PLL#1 PLL#2 !
= 143] HORIZONTAL PIXEL CLOCK Vees
Mqu|>_|—|‘_"—‘ PLL/VCO PLLVCO GND3
FIELDID ¥ PLL

B v s e S S

__.I)JL}L__&_ _____ g

BURST 16Fh/ FILTER H QUIET Fh 15k CLOCK
GATE CSYNC SWITCHFILTER GND REF  RET.| FILTER | > TOA/ID CONVERTERS
o o g

FREQUENCY

DIVIDER

Figure 4. MC44011 Block Diagram
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Video Circuits (continued)

TV Stereo Decoder for NICAM
and German System

MC44131P
Case 710
The MC44131 combines all of the functions necessary for » Direct Balance Adjustment via Software
the decoding and sound control in accordance with the NICAM « 12C Bus Controlled Routing of the Baseband/
and German Standard transmission systems. It is controlled Monaural/SCART Inputs to Loudspeaker/Headphone/
via a microprocessor and I2C bus. Hi Fi/Scart Outputs

o Loudspeaker Output Control of Tone, Special Effects,
Independent Left-Right Volume Control
¢ Headphone Output Control of Independent Left-Right

¢ Pilot Tone Decoding
e Baseband Stereo Signal Decoding
¢ Signal De-emphasis

Volume Control
0sC
Vbp —_— Vss  lset RESET TEST  DATA  Vgs  CLOCK
@@ @@~ 2D-@- Oa
R c
SQUARING
Veo ‘ DETECTOR w 12C MPU INTERFACE

i U]

|
|
|
|
|
|
CLOCK PHASE 17 Hz _B_‘i:> SPECIAL VOLUME IR @

_— BYPASS
PHASE @ EFFECTS LS. Lo
DET
BUS TREBLE R ®
K 54 kHz —— 274 Hz v \:> iyves I___‘> VOLUME
—»  BYPASS j» | DEMODULATOR ¢ BYPASS [— H.P. L @

@ ANAVgs
<:| BUS BU BUS BUS

(13) Mo
4 Y @ ~ (D

LOW-PASS STEREO 1T SELECTION MATRIX HIFI |

SET-UP DECODER s L :
MONO SCART SCART

T S— Jo¥oYoToYolotou

ANA K2 K1 TCL TCR

Al

[ —

Motorola Master Selection Guide Rev 6 4.8-11 Linear and Interface Integrated Circuits -



Consumer Electronic Circuits

Video Circuits (continued)

Digital Chroma Delay Line

MC44140P, DW
Case 648, 751G

The MC44140 is a monolithic 64 s delay line, intended for
color TV applications. It may be used as a baseband chroma
correction circuit (with PAL), or as a chroma delay line (with
SECAM). The device has been designed for use with the
MC44000 as part of Chroma 4, or with the MC44011, but may
also be used as a general purpose delay line for other
applications.

Part of SYSTEM 4 Concept

Works with Baseband Color Difference Signals

PAL (4.43 MHz)/SECAM/NTSC Capability

Uses 17.734475 MHz Clock with PAL/SECAM Signals
8-Bit Sampling at 1/6 Clock Frequency

External Inputs (Satellite ...)

Minimum Number of External Components

Low Current (35 mA), +5.0 V Supply

ANALOG  ANALOG DIGITAL DIGITAL
VbD Vss VbD Vss
T —— o S— O —
CLOCK @ | BLACK
LEVEL ©
SANDCASTLE @— SANDCASTLE & cLock VOLTAGE
SYSTEM SELECTION GENERATOR
SS\SEE# (55— DECODER
| AN U
I CL1 CL2CL3 L SI1ECA2M EXT AID SR
| PAL NTSC CONTROL CLOCKS
R-YIn —H—qs} — ’
| CB  piack oL l 0;
| LEVEL D{b—n— R-Y Out
CURRENT |
| cu , - PAL & NTSC
a /=i CELS—=]p |
R-YIn - pE= 8BTSHFT = /a |
| REGISTER SECAM 1 I
B-YIn - |—® . * |
I CB Lok ez | SECAM 1 |
I LEVEL I— B-Y Out
} CURRENT NTSC PALINTSC |
e A /=1 166 CELLS|— = | |
B-YIn <14 D sBTSHFET =/, |
I REGISTER NOT NTSC SECAM 2 |
e e e J
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Consumer Electronic Circuits

Video Circuits (continued)

Subcarrier Reference

MC44144P, D
Case 626, 751

The MC44144 is a phase-locked-loop for video
applications that provides the subcarrier frequency, and 4
times subcarrier frequency locked to the color burst. It
contains, on a single chip, a phase detector, voltage controlled
oscillator, divide-by-four, and video clamp.

The MC44144 is manufactured using Motorola’s high
density, bipolar MOSAIC® process.

¢ Provides 4X Frequency Locked to Color Burst
* Provides Regenerated Subcarrier Output
e 5.0 V Operation

v BURST COMPOSITE CLOCK
cc

150V GATE VIDEO In 4X REF
— O e T ]
I I
} VOLTAGE CLAMP OUT | VOLTAGE PHASE ;

GATE INPUT  DETECTOR
| | REFERENCE PULSE | I
| i REFERENCE |
| VD SUBCARRIER |
CLAMP
| 26V <9 PHASE DET OUTPUT |
| |
| " |
} VOLTAGE |
| > CONTROL  4X REF |
DIVIDE BY INPUT Out
| | sUBCARRIER ~ FouR veo I
| | REFERENCE 4X REF I
‘ OUTPUT DRIVE  CRYSTAL l
L_ .~ D ———— _
PHASE 2
SUBCARRIER DETECTOR SUBCARRIER
OUTPUT GROUND CRYSTAL

S

I OUTPUT
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Consumer Electronic Circuits

Video Circuits (continued)

PierI Clock Generator and
Sync Separator

MC44145D
Case 751A

The MC44145 Pixel Clock Generator is acomponent of the
M44000 family. This device contains a sync separator with
horizontal and vertical outputs, and clock generation circuitry
for the digitization of any video signal, along with the
necessary circuitry for clock generation such as a phase
comparator and a +2 to provide a 50% duty cycle.

Stand Alone PLL Circuit

Switchable Divider for 50% Duty Cycle
Integrated Sync Separator

Integrated Buffer Amplifier

SYNC SYNC
Voo Out Out SYNC  SYNCAMP
Fref VIDEOIn SYNC SEP B C AwWP Out +2EN
== D@D~~~ O~ —~@- D~
| A A [
I SYNG |
| SEPARATOR ] |
| |
I I
[z e L sl
PHASE AND
| | FREQuENCY :: CHRETT™ Voo g
| | CoMPARATOR o8 of %o '
I \ I
| LQ‘ |
i MC44145 :
SN 9 el
Voo neack ¥ nep ;LL'}E‘;‘)P CLOCKOUT GND
N RS |
c2
or [
= = EXTERNAL
DIVIDER
Triple 8-Bit D/A Converter e .
MC44200FU o 8 = 8 D ——Q—O ‘c/)gne
Case 824A A —0 06
. - | oK )
The MC44200 is a monolithic digital to analog converter for | |
three independent channels fabricated in CMOS technology. | g 8 5 VDDR
The part is specifically designed for video applications. Rin RE@; A OR
Differential outputs are provided, allowing for a large output | oK ) | OR
voltage range. { ) |
-Bi i 8 8 VB
. 8'B|t Regolutlon BIn REG - 0 o8
« Differential Outputs — A 08
« 80 msps Conversion Speed | cK —5—4—-(?———-“——0
e Large Output Voltage Range Ol O CAS coas
¢ Low Current Mode Vpp O | et
e Single 5.0 V Power Supply v +_$, || Biasa [Pyl
o TTL Compatible Inputs s V"ef O
o Integrated Reference Voltage VopR &- I C Vit
VssR O |
o J
L _ _
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Consumer Electronic Circuits

Video Circuits (continued)

Triple 8-Bit A/D Converter

MC44250/51FN
Case 777

The MC44250 and MC44251 contain three independent These A/Ds are especially suitable as front end converters
parallel analog to digital converters. Each ADC consists of 256 in TV picture processing.

latching comparators and an encoder. Input clamps allow for
AC coupling of the input signals, and DC coupling is also
allowed. For video processing performance enhancements, a
dither generator with subsequent digital correction is provided
to each ADC. The outputs of the MC44251 can be set to a high
impedance state.

15 MHz Maximum Conversion Speed (MC44250)

18 MHz Maximum Conversion Speed (MC44251)
Input Clamps Suitable for RGB and YUV Applications
Built-in Dither Generator with Subsequent

Digital Correction

Single 5.0 V Power Supply

Vref

e (T
el N
% O +——>——»{ ENCODER
Rmid .l: \L H .
~ °
ol s .
:T fy ; 0 .
~1 — ¥ 7 LATCH — DATA
Rbot + 3 ] ? OUTPUTS
| IBIAS
g CLOCK CLOCK
ANALOG INPUT =

CLAMP '4—
A

HZ [

VIN DITHERING
LS

MODE GENERATOR

Figure 5. Simplified Diagram of One of the ADCs
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Consumer Electronic Circuits

Video Circuits (continued)

Multistandard Video IF

MC44301P, DW
Case 724, 751F

The MC44301 is a single channel TV IF and PLL detector
system for all standard transmission systems. This device
enables the designer to produce a high quality IF system with
white spot inversion, AFT and AGC. The MC44301 was
designed with an emphasis on linearity to minimize
sound/picture intermodulation.

Single Coil Adjustment for AFT and PLL

Vco at 1/2 IF for Minimum Beats

Simple Circuitry for Low System Cost

White Spot Inversion

Symmetrical + 2.0 MHz AFT Pull-in
Demodulates Positive or Negative Modulation
Auxiliary AM Detector for AM Sound

Simple Alignment Procedure

1 .
— "W T
] DIGAFT 7T | AFT  AFT
8 OUTPUT =5 | Out 9 SWITCH
00— —0-

| |
A
| DIGITAL 17 | PLLFILTER
|
|
|

AFT
—\N\r—‘i\/\/\/—l

' IF -
7. | AMP LM

)l
/1
=
=

' A
| LM
o Aix |
OFFSET
In 16$L= AM LIM |
<—HDETECTOR '
Out " > oo [ 1DET |
| - (VIDEO) -
B UND
| Q DET A% 2 output
I (SOUND)
RF AGC 1o¢<_ VIDEO A
SWITCH |* L vIDEO
AGC DELAY 12 1 | OUTPUT
9_1 ﬁ ACQUISITION CIRCUIT J WHITE 2
AGC GATE 13 | SPOT INV
______ —_———e D e O
RF AGC | 11 PLL | 15 20 4
FILTER T Lock T GROUND MODE SWITCH
—— R ]
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Consumer Electronic Circuits

Video Circuits (continued)

1.3 GHz Tuner PLL with I12C Control

MCA44802AP
Case 707

The MC44802A is a tuning circuit for TV applications. It
contains, on one chip, all the functions required for PLL control
ofa V. Thisintegrated circuit also contains a high frequency
prescaler (which can be bypassed by software control) and
thus handle frequencies up to 1.3 GHz.

o Complete Single Chip System for MPU Control (12C Bus)
o Selectable +~ 8 Prescaler Accepts Frequencies Up

Programmable Reference Divider

Tri State Phase/Frequency Comparator

Op Amp for Direct Tuning Voltage Output: 30 V

Seven High Current Buffers: 10 mA, 12V

Output Options for 62.5 kHz, Reference Frequency and
the Programmable Divider

e Software Compatible with the MC44810

e 12C Interface

e o o o o

to 1.3 GHz
1312 110 9 8 16 3
|87 B6 B5 B2 B2 B1 BO OSCILLATOR PROGRAM 19953 Hz |
| SWITCH BUFFERS 3906Hz |
| RE;ETEQCE 7812Hz |
| 4:1 l———+ IVIDER 15625 Hz |
|
i 62.5 kHz |
I 7.BIT LATCHES I
| TRI-STATE | .,
| | PHASE ]
| COMPARATOR | |
l 7 @) [
| st all '
14 |——-> |
2
15 }_S_D_A, 12C BUS RECEIVER
! HFref \
5 -
i PREAMP 15
| /
|
15-BIT PROGRAMMABLE |
PREAMP |
4 : - >— 1/8 PRESCALER DIVIDER |
in —
I ano |
oo ]
6
O - ——

Motorola Master Selection Guide Rev 6 4.8-17 Linear and Interface integrated Circuits



Consumer Electronic Circuits

Video Circuits (continued)

1.3 GHz Tuner PLL With 3-Wire Control

MC44807P/17D
Case 648, 751B

The MC44807/17 is a tuning circuit for TV applications. It Tri-State Phase/Frequency Comparator with Lock

contains, on one chip, all the functions required for PLL control Detect Output

ofaVg. Thisintegrated circuit also contains a high frequency ¢ Op Amp for Direct Tuning Voltage Output: 30 V
prescaler (which can be bypassed by software control) and o Four Integrated Band Buffers for 40 mA (Vcc1
thus handle frequencies up to 1.3 GHz. to 14.4 V)

o Output Options for Reference Frequency and
Programmable Divider

e Bus Protocol for 18 or 19-Bit Transmission

¢ High Input Sensitivity

e Complete Single Chip System for MPU Control
(3-Wire Bus)

e -+ 8 Prescaler Accepts Frequencies Up to 1.3 GHz

¢ 15-Bit Programmable Reference Divider Accepts
Frequencies Up to 165 MHz

v
BANDS OUT un
30 mA
A4 A
Veet
| 50V)| 3 ol 8| 7| s
|
| Fout B3 B2 B
| TEST BUFFERS |
{ F LOGIC LATCHES |
rei
I DTBI AN I
GND 4> :
{ 70.T3 PHASE il
T6 > COMPARATOR LOCK
15 —1
| =l |
| RIZSET e LATCHES Fout Fret |
! POR 4 :
" 15 al | e 5121024 |
EN 135 SWIRE BUS gk?:" SHIFT REGISTER 1 |
DATA ; 15-BIT |
cLooK 18 RECEIVER , REFERENCE
| RL U | DIVIDER ;
|
| DTF LATCHES A |
| 320R |
| U 40MHz | 15|
| | osc —1 Xtal
I LATCHESB | I
| DI i
|
4 +8 |
HFin PREAMP 1 15-BIT PROGRAMMABLE LATCH
PRESC. -
' :\ DIVIDER CONTROL :
| b
| v DTS, En |
' PREAMP 2 |
| |
e e o e e e e d
L ]
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Consumer Electronic Circuits

Video Circuits (continued)

PLL Tuning Circuit With DACs for Tuner Alignment

MC44810P
Case 738

The MC44810 is a tuning circuit for TV applications. It
contains a PLL section and a DAC section and is MPU
controlled through the 12C bus.

The PLL section contains all the functions required to
control the Voo of a TV tuner. It generates the tuning voltage
and the additional control signals. The PLL section is
functionally equivalent to the MC44802A.

The DAC section generates three varactor voltages in
order to feed all of the tuner varactors with their individually
optimized control voltages (automatic tuner adjustment).

 Complete Single Chip System for MPU Control (I2C Bus)
o Tri-State Phase/Frequency Comparator

to 1.3 GHz

Frequencies Up to 165 MHz
e Op Amp for Direct Tuning Voltage Output: 30 V
e Seven High Current Buffers: 10 mA, 12V
¢ Output Options for 62.5 kHz, Reference Frequency
and Programmable Divider
o Software Compatible with the MC44802A
e Three 6-Bit DACs for Automatic Tuner Adjustment
Allowing Use of Non-Matched Varactors

2 Chip Addresses for the PLL Section and

Selectable +~ 8 Prescaler Accepts Frequencies Up

15-Bit Programmable Reference Divider Accepts

2 Different Chip Addresses for the DAC Section

Vcee 33V
—_ —_— —_— —————— — — —— — —_—— —_——_—— —_———
:- 14Fo—|-12 1 1o-|—;| 8 4 8 2 1 Po |
{87 B6 85 B4 B2 BY BO| | | AMP AMP AwP AMP_ 19 | AP
I SWITCH BUFFERS 4 3 ’—@: ' s—Tems] |
|
[ T T :
| I(-TOE(;"I?) - DIA3 DIA2 D/A 1 REFERENCE I
I 6-BIT 6-BIT 6-BIT VOLTAGE I
| T T T LATCHES | LATCHES | LATCHES LATCHES |
| Fout ' Fref l r 4 T B (_18‘ PHO
Voo ls M [ o I
sov T DECODER PHASE |
| . SHIFT REGISTER COMPARATOR | |
| » 8-BIT |
[ Fout Fref :
|7
DTC
oo+ DTB | LATCHES ' |
| ADFl ‘ REFERENCE |
| 15 Y FUN | DIVIDER |
CLOCK - | 12CBUS CLOCK, IS HIFT REGISTER ~— n
1 RECEIVER DATA _| 62.5 kHZ|
DATA ¢ - 15-BIT 4.0 MHz tal
I L U 0sC 17 ||
| AD2 -
[ > LATCHESA ] |
| DTF { ) |
| TDI |
| | LATCHESB |« I
[ |
HF 6 PREAMP ] 18 l
In PRESC. PROGRAM DIVIDER | Laten
| L 15BIT CONTROL I
: b va |
= PREAMP 2 }
| |
e e e e e e e J
_
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Consumer Electronic Circuits

Video Circuits (continued)

Closed-Caption Decoder

MC144143P
Case 707
The MC144143is aLine 21 closed-caption decoder for use o Conforms to the SCC Report and Order as Amended by
in television receivers or set top decoders conforming to the the Petition for Reconsideration on Gen. Doc. 91-1
NTSC broadcast standard. Capability for processing and * Supports Four Different Data Channels, Time Multiplexed
displaying all of the latest standard Line 21 closed-caption within the Line 21 Data Stream: Captions Utilizing
format transmissions is included. The device requires a Languages 1 & 2, Plus Text Utilizing Languages 1 & 2
closed-caption encoded composite video signal, a horizontal o Output Logic Provides Hardware Underline Control and
sync signal, and an external keyer to produce captioned video. Italics Slant Generation
RGB outputs are provided, along with a luminance and a box ¢ Single Supply Operating Voltage Range: 4.75 to 5.25 V
signal, allowing simple interface to both color and black and e Composite Video Input Range: 0.7 to 1.4 Vp-p
white receivers. o Horizontal Sync Input Polarity can be either Positive
or Negative
¢ Internal Timing/Sync Signals Derived from
On-Chip Vco
DATA SLICED DATA
y SLICER REgSI/’; . DATA MODULATOR &
VIDEO TRANSFER BUFFER
e u DCLK[™ |
)
DATA CLOCK
RECOVERY I‘—
suce 12 — SYNC > DISPLAY
LEVEL SLICER RAM
TIMING
COMP SYNC LOGIC
LOCK VERTICAL T COMMAND
COUNTER & PROCESSOR
CONTROL CHARACTER
ROM
HORIZONTAL
COUNTER
5
I R
DOT CLK 6 G
outPut | 7 _ 4
Loaic | ,
8 PHASE/ LOOP —— LUMA
Hsync —»  FREQUENCY Vco 3
DETECTOR FILTER —— BOX
13 »
FILTER RESET ——»
16
CONFIG ———»
1 DECODER
ENABLE ——{ CONTROL
CTISDATA —17
LANGISCLK —2 ]
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Consumer Electronic Circuits

Video Circuits (continued)

Advanced NTSC Comb Filter

MC141621FU
Case 898

The MC141621 is an advanced NTSC comb filter for VCR
and TV applications. It separates the luminance (Y) and
chrominance (C) signals from the NTSC composite video
signal by using digital signal processing techniques. This filter
allows a video signal input of an extended frequency
bandwidth by using a 4.0 Fgc clock. In addition, the filter
minimizes dot crawl and cross color effects. The built-in A/D
and D/A converters allow easy connections to analog video

circuits.

Co C1 C2 C3 C4 C5 C6 C7

R

Built-in High Speed 8-Bit A/D Converter

Two Line Memories (1820 Bytes)

Advanced Combing Process

Two 8-Bit D/A Converters

Built-in Clamp Circuit

On-Chip Reference Voltage Regulator for ADC
Digital Interface Mode

RTP RTPS

39
IBIAS IBIAS |

M -
Y _<]_ DAC CONTROL g
out LOGIC /‘

44
REF(DA) DAC

45
o S

Vee(ap) = PIN2S
Veep) =PIN11
Vee(pa) = PIN42
GND(AD) = PIN 26
GND(D) = PINS 9, 19
GND(DA) = PIN 43

23
PORT —* RBTS
RBT
21
) Vin
20
> Clout
—.
BPF CONTROL
! LOGIC | _fcrame 8 c1c
ACF >
PROCESSING ]
: 17
TE
IEdAREARES
! 16
TEO
| MODEr_J-— MODE 1
14
¥ ] MODE 0
PORT
CLKBUF
13 10 |12
D0 D1 D2 D3 D4 D5 D6 D7 BW CLK CLK(AD)
R
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Consumer Electronic Circuits

Video Circuits (continued)

Advanced PAL/NTSC Comb Filter

MC141625AFU, FU
Case 898

The MC141625 is an advanced PAL/NTSC comb filter for ¢ Fast 8-Bit A/D Converter
VCR and TV applications. It separates the luminance (Y) and e Four Line Memories (4540 Bytes)
chrominance (C) signals from the PAL or NTSC composite ¢ Advanced Combing Process
video signal by using digital signal processing techniques. o Two 8-Bit D/A Converters
This filter allows a video signal input of an extended frequency o Built-in Clamp Circuit
bandwidth and minimizes dot crawl and cross color effects. ¢ On-Chip Reference Voltage Regulator for ADC
The built-in A/D and D/A converters allow easy connections to ¢ Digital Interface Mode
analog video circuits. o PAL/NTSC Mode
D0 DI D2 D3 D4 D5 D6 D7 Co C1 C2 C3 C4 C5 C6 C7
140 139 Iae Ia7 Ias Iss Is4 Iss Isz 131 Iao 129 Izs 127 Izs Izs
PORT PORT 2
‘—l '——-23 TE1
o mooE [ 22 TE0
, '1? MODE 1
4 MODE 0
NM =" MEMORY
PALNTSC —2-»{__MODE
20
— 1HH 1Hi2H CLKBUF [#—== CLK(AD)
BPF BPF BPF CONTROL
LOGIC
L |
IR
: 46 ACF AD 7y
COMB/BPF PROCESSING .
—>
¥ cLAMP [15 Crou
48 —— CLC
BW BPF 14
RBT
j_\ CONTROL SELF BIAS
_/ LOGIC
47 13
BYPASS RTP
45
CLK— CLKBUF DAC DAC IB|AS
VCC(AD) =PIN12
vee) = PINS 2, 44 4 5 8 10
vee(pa) =PIN7
GND(AD) = PIN 11 Yout REF(DA) Cout IBIAS

GND(D) = PINS 1, 19, 43
GND(DA) = PIN 6
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Consumer Electronic Circuits

Video Circuits (continued)

Dual Video Amplifiers

MC14576B/77BF, P
Case 626, 904

The MC14576B/77B devices each contain two amplifiers
manufactured in CMOS process. Each amplifier also employs
two lateral NPN bipolar transistors.

The MC14576B contains two internally compensated
operational amplifiers. On-chip gain setting resistors result in
a noninverting voltage gain of 6.0 dB, +1.0 dB at 4.43 MHz for
each amp. Each noninverting input of the MC14576B appears
as mostly a capacitive load of approximately 10 pF.

The MC14577B also contains two internally compensated
operational amplifiers. However, the gain for each amplifier is
adjustable with external components. All inputs of the
MC14577B appear mostly as capacitive loads of
approximately 10 pF.

e Direct Drive of 150 Q Loads
¢ May Be Used with Single or Dual Supplies
¢ Guaranteed Bandwidth of 10 MHz

MC14576A MC14577A
500 Q
2 500 Q A2 ~
INPUT A- O MV - 1 INPUTA ! OUTPUT A
3 OUTPUTA INPUT A 3
INPUT A+ O + A a—
500 Q
6 500 A8 ~
INPUTB- O AN ~ . INPUTB - O———
5 OUTPUTB 5 OUTPUTB
INPUTB+ O——+
INPUTB+ O + PIN4 = V.
PIN4=Vss PINS - Vi
PIN8=Vpp =YDD
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Consumer Electronic Circuits

Video Circuits (continued)

MCM44182 :
2 KBIT EEPROM REMOTE CONTROL
’

| MC44106
| MC68HCO4R1
— | MLED81
2 | s
nY | LOCAL |
2
z £ M KEYBOARD |
= | __;_I l : ™ MRDS21
MC44802/10 - { —_ CONTROLLER RC RECEIVER
PLUTUNING INTERFACE |, __ { MC68HC05 ;
|
vmeo:
ki MC44301 mi MC44140 —_—
— VIDEO IF | CHROMADELAY LINE | —————— FROM SATELLITE
| PcBus 2 T Tis0v
1 111 Y1
T TIE thEsTIYd
Fg-g F{g I T .
N 1 == MCwoo1 :z?
FM DUAL f. C1,1  CHROMA 4: MULTI-STANDARD ;»
—1  DEMODULATOR | C2.|  VIDEO/TIMEBASEPROCESSOR | .
| | >
< = I > YU — VERTICAL
= RG BFC 1> YU HORIZONTAL
|| MC44130 ;.
STEREOTON DECODER
AND AUDIO PROCESSOR

MC44602
SMPS CONTROLLER |

Figure 6. Chroma 4 Family Block Diagram
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Consumer Electronic Circuits

Remote Control Circuits

MC3373P Amplifier/Detector (Bipolar)

Case 626

MC14497 Transmitter (CMOS)

Case 707

The MC3373 remote control receiver is specifically
designed for infrared link systems where high sensitivity and
good noise immunity are critical. The MC3373 incorporates a
high gain detector diode preamp driving an envelope detector
and data wave shaper for accurate data recovery. Provision
is also made to use an external L-C tank circuit at the carrier

noise systems. Applications include TV remote control, short
range data links (up to several hundred feet), door openers
and security systems. The MC14497 is an ideal companion
transmitter, where a simple DTMF like key-pad control is
desired. The Motorola Discrete Opto Division also has several
high sensitivity detectors and emitters which match up well to

frequency, normally 30 to 60 kHz, for extended range low the MC3373 system.
+9.0Vdc v | MC78L05 | 0.1
o 5tk _-L;ﬁto 1
1N4001 455 — AAA h
1500 kHz 100 ™ ' 5.0V
= 27 O 270 . 10 L L S 18k
L 1 MPS6562 I 0015 £ 10 kS S 180k L
= = 51k 8 40kHz 4 150k = 7 9 OUTPUT
100 N MLED81 1 ]
18 12 13 N 3 68K MPS
) LED X W AL | 2 [N g
2 X 0('001 7 Y & ever ([ [WavE ol
14 MC14497 L INFRARED & L inpuT SHIFTER[[¥] " |sHaPER] 2|5 5 0.001
1 wps EMITTING PEAK DET = = <
—4 8 5172 DIODES MRD ABLC '
—567 3 9 821 -
L e L = PHOTO slv—ic 45
1Ng14 = DETECTOR *22 50 =
(SEE FIG. 4)

Figure 7. Remote Control Application 40 kHz Carrier

Table 61. CMOS Remote Control Functions

Addressable UART 7 128 7/8 Full-Duplex MC14469 P/711, FN/777
Transmitter 0 0 6 Simplex MC14497 P/707
Encoder Depends on Depends on Depends on Simplex MC145026 P/648, D/751B
Decoder(1) Decoder(1) Decoder(1)
Decoder 5 243 4 Simplex MC145027 P/648, DW/751G
9 19,683 0 Simplex MC145028
Encoder/Decoder 9 512 0 Half-Duplex MC145030 P/738, DW/751D
15 32,768 0 Half-Duplex MC145033 DW/751F
Encoder 130r17 131,072 4 Simplex MC145034
Decoder 13o0r17 131,072 4 Simplex MC145035
(1)see MC145027, MC145028
N SN T
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Consumer Electronic Circuits Package Overview

CASE 626 CASE 646
PLASTIC PLASTIC
F, P SUFFIX P SUFFIX

CASE 707 CASE 710
PLASTIC PLASTIC
P SUFFIX P SUFFIX

CASE 724 CASE 733
PLASTIC CERAMIC
P SUFFIX L SUFFIX

@ <

CASE 751 CASE 751A
PLASTIC PLASTIC
D SUFFIX D SUFFIX
CASE 751D CASE 751E
PLASTIC PLASTIC
DW SUFFIX DW SUFFIX

CASE 777 CASE 859
PLASTIC PLASTIC
FN SUFFIX B SUFFIX

<«

CASE 751B
PLASTIC
D SUFFIX

' CASE 751F

PLASTIC
DW SUFFIX

CASE 898
PLASTIC

FU SUFFIX

CASE 648, 648C
PLASTIC
P SUFFIX

CASE 711

PLASTIC
P SUFFIX

CASE 738

PLASTIC

P SUFFIX
CASE 751C
PLASTIC
DW SUFFIX

<

CASE 751G
PLASTIC
DW SUFFIX

CASE 904
PLASTIC
F SUFFIX
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Automotive Electronic Circuits

In Brief...

Motorola Linear has established itself as a global leader in
custom integrated circuits for the automotive market. With
multiple design centers located on four continents, global process
and assembly sites, and strategically located supply centers,
Motorola serves the global automotive market needs. These
products are key elements in the rapidly growing engine control,
body, navigation, entertainment, and communication electronics
portions of modern automobiles. Though Motorola is most active
in supplying automotive custom designs, many of yesterday’s
proprietary custom devices become standard products of today
available to the broad base manufactures who support this
industry. Today, based on new technologies, Motorola offers a
wide array of standard products ranging from rugged high current
“smart” fuel injector drivers which control and protect the fuel
management system, through rigors of the underhood
environment, to the latest SMARTMOS™ switches and series
transient protectors. Several devices are targeted to support
microprocessor housekeeping and data line protection. A wide
range of packaging is available from die, flip-chip, and SOICs for
high density layouts, to low thermal resistance multi-pin,
single-in-line types for high power control ICs.

-
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p »

CASE 29 CASE 221A CASE 314D CASE 369A
PLASTIC PLASTIC PLASTIC PLASTIC
Z SUFFIX T SUFFIX S, T, T-1 SUFFIX DT SUFFIX

CASE 646 CASE 707

PLASTIC PLASTIC

P SUFFIX

CASE 738
PLASTIC
P SUFFIX

CASE 751 CASE 751G CASE 821C-02 CASE 894
PLASTIC PLASTIC PLASTIC PLASTIC
D SUFFIX DW SUFFIX T SUFFIX T SUFFIX

CASE 626
PLASTIC
P SUFFIX

Table 62. Voltage Regulators

 Fealuwes

Low Dropout Voltage Regulator Positive fixed and adjustable output voltage regulators which 2/29, LM2931,C
maintain regulation with very low input to output voltage differential. T/221A,
T/314D,
DT/369A
Low Dropout Dual Regulator Positive low voltage differential regulator which features dual 5.0 V T/314D LM2935
outputs, with currents in excess of 750 mA (switched) and 10 mA
standby, and quiescent current less than 3.0 mA. -
Automotive Voltage Regulator Provides load response control, duty cycle limiting, under/overvoltage DW/751D MC33092
and phase detection, high side MOSFET field control, voltage regulation
in 12 V alternator systems.
Low Dropout Voltage Regulator Positive 5.0 V, 500 mA regulator having on-chip power-up-reset circuit T/314 MC33267
with programmable delay, current limit, and thermal shutdown.

Table 63. Electronic Ignition

_pestures

| Device |

Electronic Ignition Circuit Used in high energy variable dwell electronic ignition systems with P/626, MC3334
variable reluctance sensors. Dwell and spark energy are externally D/751
adjustable.
Flip-Chip Electronic Same as MC3334 — Mirror image die for inverted “bumped” Flip-Chip MCCF3334
Ignition Circuit mounting to substrate
Flip-Chip Electronic Ignition Used in high energy electronic ignition systems requiring differential Hall | Flip-Chip | MCCF33093
Control Chip Sensor control. “Bumped” die for inverted mounting to substrate.
Flip-Chip Electronic Ignition Used in high energy electronic ignition systems requiring single Hall Flip-Chip | MCCF33094
Control Circuit Sensor control. “Bumped” die for inverted mounting to substrate.
Flip-Chip Electronic Ignition Used in high energy electronic ignition systems requiring single Hall Flip-Chip | MCCF79076
Control Circuit Sensor control. Dwell feedback for coil variation. “Bumped” die for
inverted mounting to substrate.
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Table 64. Special Functions

: Function Features _ ‘ b

Low Side Protected Switch Single automotive low side switch having CMOS compatible input, 1.0 A T/221, MC3392

maximum rating, with overcurrent, overvoltage, and thermal protection. T-1/314D,
DW/751G

High Side Driver Switch Drives loads from positive side of power supply and protects against T/314D MC3399
high-voltage transients.

High Side TMOS Driver Designed to drive and protect N-channel power MOSFETs used in high P/626, MC33091
side switching applications. Has internal charge pump, externally D/751
programmed timer, and fault reporting.

MI-Bus Interface Stepper Motor High noise immunity serial communication using MI-Bus protocol to DW/751G MC33192

Controller control relay drivers and motors in harsh environments. Four phase
signals drive two phase motors in either half or full-step modes.

Quad Fuel Injector Driver Four low side switches with paraliel CMOS compatible input control, T/821C-02 | MC33293
= 7.0 mA quiescent current, 0.25 Q rgg(on) at 25°C independent outputs
with 3.0 A current limiting and internal 65 V clamps.

Quad Fuel Injector Driver Four low side switches with parallel CMOS compatible input control, T/821C-02 | MC33295
= 5.0 mA quiescent current, 0.7 Q rgs(on) at 25°C independent outputs
with 3.0 A current limiting and internal 65 V clamps.

Octal Serial Output Switch Eight low side switches having 8-bit serial CMOS compatible input P/738 MC33298
control, serial fault reporting, < 4.0 mA quiescent current, independent
0.45 Q rgs(on) at 25°C outputs with 3.0 A minimum current limiting and
internal 55 V clamps.

Integral Alternator Regulator Control device used in conjunction with an MCCF33096 Darlington Flip-Chip | MCCF33095
companion device to monitor and control the field current in alternator
charging systems. “Bumped” die for inverted mounting to substrate.

Darlington Drive Chip Darlington companion device for MC33095 used to control the field Flip-Chip | MCCF33096
current in alternator charging systems. “Bumped” die for inverted
mounting to substrate.

Peripheral Clamping Array Protects up to six MPU 1/O lines against voltage transients. D/751 TCF6000

Automotive Direction Indicator Detects defective lamps and protects against overvoltage and short P/626, UAA1041B
circuit hazards in automotive turn-signal applications. Replaces D/751
UAA1041 with improved noise immunity.
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Quad Fuel Injector Driver

MC33293T
TJ =-40°to +150°C, Case 821C

The MC33293T is a monolithic quad

(+VPwR)

low-side switching device having CMOS 3(INPUT 1) '

logic, bipolar/ CMOS analog circuitry, and

DMOS power FETs. All inputs are CMOS 4 (INPUT2) O O 2 (OUTPUT 1)
compatible. Each independent output is

internally clamped to 65 V, current limited to 13 (INPUT 2) :

=3.0A,andhasanrgs(on) of =0.25Qwith | CONTROL [ 1(OUTPUT 2)

VPWR =9.0 V and may be paralleled to 12 (INPUT 4)
lowerrgs(on). Faultoutputreportsexistence
of open loads (outputs On or Off), shorted
loads, and over temperature condition of
outputs. A shorted load condition will shut 6 (SINGLE/
off only the specific output involved while DUAL SELECT)
allowing other outputs to operate normally. \
An overvoltage condition will shut off all
outputs for the overvoltage duration. A
single/dual mode select pin allows either
independent input/output operation or
paired output operation.

14 (OUTPUT 3)

5 (INPUT 1 +2)

15 (OUTPUT 4)

o8 (GROUND)

Octal Serial Switch

MC33298P 17 (VPWR
Ty = —40° to +150°C, Case 738 T

The MC33298P is a monolithic eight
output low-side switch with 8-bit serial input ~ 14(Vpp)

=30 20 (OUTPUT 0)

VOLTAGE . k o 19 (0UTPUT 1)
EGULATOR | PA [0 12(0uTPUT?2)

control. Incorporates CMOS logic, bipolar/ ::)((83?;31?)
CMOS analog circuitry, and DMOS power 180 Fo g outpuTs)
FETs. All inputs are CMOS compatible. Itis ~ FPD) rfg 2(OUTPUT 6)
designed to interface to a microcontroller 130 ! (ouTRuT)
and switch inductive or incandescent (RESED

loads. Each independent output is internal- 8(Cs8)

ly clamped to 55 V, current limited to

= 3.0 A, and has an rgs(on) of < 0.45 Q 3(5cL 0 o 2:2283::3;
with VPWR = 9.0 V. This device has low O 15 (GROUND)
standby current, cascadable fault status 4(S)0 O 16 (GROUND)
reporting, output diagnostics, and shut-

down for each output. 7(S0)
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Low Side Protected Switch

MC3392T, T-1,DW
Ty = —40° to +150°C,
Case 221A, 314D, 751G

Single low side protected switch with
fault reporting capability. Input is CMOS
compatible. Output is short circuit pro-
tected to 1.0 A minimum with a unique
current fold-back feature. Device has
internal output clamp for driving inductive
loads with over current, overvoltage, and
thermal protection. When driving a moder-
ate load, the MC3392 performs as an
extremely high gain, low saturation Darling-
ton transistor having a CMOS input
characteristic with added protection fea-
tures. In some applications, the three
terminal version can replace industry
standard TIP100/101 NPN power Darling-
ton transistors.

High Side TMOS Driver

MC33091P, D
Ty =—40° to +150°C, Case 626, 751

Offers an economical solution to drive
and protect N-channel power TMOS de-
vices used in high side switching configura-
tions. Unique device monitors load result-
ing Vps. TMOS voltage to produce a
proportional current used to drive an exter-
nally programmed over current timer circuit
to protect the TMOS device from shorted
load conditions. Timer can be programmed
to accommodate driving incandescent
loads. Few external components required
to drive a wide variety of N-channel TMOS
devices. A Fault output is made available
through the use of an open collector NPN
transistor requiring a single pull-up resistor
for operation. Input is CMOS compatible.
Device uses < 3.0 pA standby current and
has an internal charge pump requiring no
external components for operation.

FAST |
TURNOFF |

| THERMAL
| SHUTDOWN CURRENT |

LIMIT
- - O FAULT

GND

O +Vpat

.,.l
P
c
Yo}
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Mi-Bus Interface Stepper Motor
Controller

MC33192DW
TJ =-40° to +100°C, Case 751G

Intended to control loads in harsh auto- - +Vpat
motive environments using a serial com- 7
munication bus. Can provide satisfactory Vee Al
real time gontr:/lncan up to eigrl\t ltheppe; 10 o A2 STEPPER
motors using M- us p.rotoco. se 0 OTHER V331520 B1 MOTOR
MI-Bus offers a noise immune system DEVICES B2
solution for difficult applications involving 81 osc
relays and motors. The stepper motor I
controller provides four phase signals to = GND
drive two phase motors in either half of T 16] 15| 14| 13] 12] 11] 10] 9] 2|
. . - GROUND

full-step modes. Designed to interface to a

. . L CERAMIC
microprocessor with minimal amount of FROM MCU

L . . RESONATOR
wiring, affording an economical and versa- MI-BUS = MI-BUS

tile system.

Alternator Voltage Regulator

MC33092DW
Ty =—-40° to +125°C, Case 751D

Provides voltage regulation and load response control in
diode rectified 12 V alternator charging systems. Provides
externally programmed load response control of the alternator
output current to eliminate engine speed hunting and vibration
due to sudden electrical loads. Monitors and compares the

system battery voltage to an externally programmed set point
value and pulse width modulates an N-channel MOSFET
transistor to control the average alternator field current. In
addition, has duty cycle limiting, under/overvoltage and phase
detection (broken belt) protective features.

FB W Vit Viefd Vet Vecd
10190 200 _ 80 14 _? 13
r—-———————————— — -r----- ¥ - |
| BANDGAP | |
| b REFERENCE [| POWER | |'||'| |
I ! SUPPLY |17
| [ost 1 \B'AS"r »{ CHARGE GATE
SENSE = + 1 PUMP
| ™ cireurr .~ |
I T h UNDERVOLTAGE | 18
sEnSE o) T | sena |[ow 4Loro ouwe | SOURCE
I COMBINER [ PASS H BUFE>1-4-Wr-e-rg—1+
REMOTE) o Sowtan || s, lt~ |—{|-| |
I POWER I3
< = | OVERVOLTAGE L UP/DOWN
12 $ ) S~ CIRCUIT O Laup
SUPPLY REG O X1 M4 +/ | COLLECTOR
(LOCAL) | 2 |
| = PNGECULATE OUTPUT || oh |
10| | CONTROL e Bla
| | CONTROL |—}O LAMP BASE
PHASE oi__ I——. CONTROL aic | |
COUNTER > i
LOGIC I
l 124 I 8 5
: DR 4q g UP/DOWN _:0 o
| r||.I PRESCALER COUNTER |—J Ll DIviDEBY COUNTER I
7 | g 4 8) (112/48) 2 I
0SC. ADJUST OT- OSCILLATOR |
“———“‘% ———————————————— ST T T T ﬂr —
9 1 60 15
OSCILLATOR RATE GROUND
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Other Linear Circuits

In Brief ...

A vatriety of other analog circuits are provided for
special applications with both bipolar and CMOS
technologies. These circuits range from the industry
standard analog fiming circuits and multipliers to
specialized CMOS smoke detectors. These products
provide key functions in a wide range of applications,
including data transmission, commercial smoke
detectors, and various industrial controls.
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Timing Circuits

These highly stable timers are capable of producing
accurate time delays or oscillation. In the time delay mode of
operation, the time is precisely controlled by one external
resistor and capacitor. For a stable operation as an oscillator,
the free-running frequency and the duty cycle are both
accurately controlled with two external resistors and one
capacitor. The output structure can source or sink up to 200
mA or drive TTL circuits. Timing intervals from microseconds
through hours can be obtained. Additional terminals are
provided for triggering or resetting if desired.

Singles
MC1455P1,U,D
TA = 0° to +70°C, Case 626, 693, 751

MC1455BP1
TA = —40° to +85°C, Case 626

Duals
MC3456L,P
TA = 0° to +70°C, Case 632, 646

NE556A,N
TA = 0° to +70°C, Case 646

NE556D
Ta = 0° to +70°C, Case 751

6
THRESHOLD O 7
CONTROL 5 DISCHARGE
VOLTAGE ©
3
OUTPUT
TRIGGER O
4
GND RESET
.

Multipliers

Linear Four-Quadrant
Multipliers

Multipliers are designed for use where the output voltage
is a linear product of two input voltages. Typical applications
include: multiply, divide, square, root-mean-square, phase
detector, frequency doubler, balanced modulator/demodula-
tor, electronic gain control.

10 ] I T
+
8.0 X—>» >< > \Q\\ B
s 8O Y—> KXY 'y
W 40—~ k-ll o
2 50 N =0 LTV
e '0 — | —T7, -2
[ — [ ——— Vy=0V
8 -4.0 // \\ }:1\2'0'/
o " v
< 60 %
I’,,\
-8.0 r \\’ol/
—1910 -80 -60 -40 -20 0 20 40 60 80 10
Vy, INPUT VOLTAGE (V)
MC1594L
TA = —55° to +125°C, Case 620
MC1494L

TA = 0°to +70°C, Case 620

The MC1594/MC1494 is a variable transconductance
multiplier with internal level-shift circuitry and voltage
regulator. Scale factor, input offsets and output offset are
completely adjustable with the use of four external
potentiometers. Two complementary regulated voltages are
provided to simplify offset adjustment and improve power
supply rejection.

MC1595L
TA = —55° to +125° C, Case 632

MC1495L
Ta = 0°to +70° C, Case 632

These devices are designed for uses where the output is
a linear product of two input voltages. Maximum versatility is
assured by allowing the user to select the level shift method.
Typical applications include: multiply, divide(1), square root(1),
mean square(1), phase detector, frequency doubler, balanced
modulator/demodulator, and electronic gain control.

(1)When used with an operational amplifier.
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Smoke Detectors (CMOS)

These smoke detector ICs require a minimum number of external components. When smoke is sensed, or a low battery
voltage is detected, an alarm is sounded via an external piezoelectric transducer. All devices are designed to comply with
UL specifications.

Table 65. Smoke Detectors (CMOS)

lonization-Type High Input Impedance MC14467-1 P1/626
Smoke Detector FET Comparator

Line — — Vv MC14578 P/648
lonization-Type Battery Vv Vv Vv MC14468
Smoke Detector
with Interconnect

Line — Vv Vv MC14470
Photoelectric-Type Battery Photo Amplifier v v Vv MC145010 P/648
Smoke Detector DW/751G
with Interconnect

Line 1) Vv Vv MC145011

(MLow-supply detector
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Other Linear Circuits Package Overview

CASE 620
CERAMIC
L SUFFIX

CASE 646
PLASTIC
P SUFFIX

CASE 707
PLASTIC
P SUFFIX

CASE 751B CASE 751D
PLASTIC PLASTIC
D SUFFIX DW SUFFIX

e €

CASE 626
PLASTIC
P1 SUFFIX

CASE 648

PLASTIC
P SUFFIX

CASE 711
PLASTIC
P SUFFIX

CASE 751F
PLASTIC
DW SUFFIX

CASE 632
CERAMIC
L SUFFIX

\'

A

CASE 693
CERAMIC
U SUFFIX

CASE 738
PLASTIC
P SUFFIX

¢ @

CASE 751G CASE 777
PLASTIC PLASTIC (PLCC)
DW SUFFIX FN SUFFIX
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Surface Mount Technology

In Brief. ..

Surface Mount Technology is now being utilized to offer
answers to many problems that have been created in the
use of Insertion Technology.

Limitations have been reached with insertion packages
and PC board technology. Surface Mount Technology
offers the opportunity to continue to advance
state-of-the-art designs that cannot be accomplished with
Insertion Technology.

Surface Mount packages allow more optimum device
performance with the smaller Surface Mount
configuration. Internal lead lengths, parasitic capacitance
and inductance that placed limitations on chip
performance, has been reduced.

The lower profile of Surface Mount packages allows
more boards to be utilized in a given amount of space.
They are stacked closer together and utilize less total
volume than insertion populated PC boards.

Printed circuit costs are lowered with the reduction of
the number of board layers required. The elimination or
reduction of the number of plated-through-holes in the
board, contribute significantly to lower PC board prices.

Surface Mount assembly does not require the
preparation of components that are common on insertion
technology lines. Surface Mount components are set
directly to the assembly line, eliminating an intermediate
step.

Automatic placement equipment is available that can
place Surface Mount components at the rate of a few
thousand per hour to hundreds of thousands of
components per hour.

Surface Mount Technology is cost effective, allowing
the manufacturer the opportunity to produce smaller units
and offer increased functions with the same size product.
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Surface Mount Technology

Linear and Interface

Table 66. Bipolar

All the major bipolar analog families are now represented in surface mount packaging. Standard SOIC and PLCC packages
are augmented by SOP-8 and DPAK for Linear regulators. In addition, tape and reel shipping to the updated EIA-481A is
now on line for the industry’s largest array of operational amplifiers, regulators, interface, data conversion, consumer,

telecom and automotive Linear ICs.

CA3146D Transistor Array SO-14
DAC-08CD, ED High-Speed 8-Bit Multiplying D-to-A Converter SO-16
LF351D Single JFET Operational Amplifier SO-8
LF353D Dual JFET Operational Amplifiers SO-8
LF411CD Single/Dual JFET Operational Amplifier SO-8
LF412CD Dual JFET Operational Amplifiers SO-8
LF441CD Single JFET Low Power Operational Amplifier SO-8
LF442CD Dual JFET Low Power Operational Amplifiers SO-8
LF444CD Quad JFET Low Power Operational Amplifiers SO-14
LM201AD General Purpose Adjustable Operational Amplifier SO-8
LM211D High Performance Voltage Comparator S0O-8
LM224D Quad Low Power Operational Amplifiers SO-14
LM239D,AD Quad Single Supply Comparators SO-14
LM258D Dual Low Power Operational Amplifiers S0O-8
LM285D-1.2 Micropower Voltage Reference Diode SO-8
LM285D-2.5 Micropower Voltage Reference Diode SO-8
LM293D Dual Comparators SO-8
LM301AD General Purpose Adjustable Operational Amplifier SO-8
LM311D High Performance Voltage Comparator SO-8
LM317LD Positive Adjustable 100 mA Voltage Regulator SOP-8
LM317MDT Positive Adjustable 500 mA Voltage Regulator DPAK
LM324D,AD Quad Low Power Operational Amplifiers SO-14
LM339D,AD Quad Single Supply Comparators SO-14
LM348D Quad MC1741 Operational Amplifiers SO-14
LM358D Dual Low Power Operational Amplifiers SO-8
LM385D-1.2 Micropower Voltage Reference Diode SO-8
LM385D-2.5 Micropower Voltage Reference Diode SO-8
LM393D Dual Comparators SO-8
LM833D Dual Audio Amplifiers SO-8
LM2901D Quad Single Supply Comparators SO-14
LM2902D Quad Low Power Operational Amplifiers SO-14
LM2903D Dual Comparators SO-8
LM2904D Dual Low Power Operational Amplifiers SO-8
LM2931AD-5.0,D-5.0 Low Dropout Voltage Regulator SOP-8
LM2931CD Adjustable Low Dropout Voltage Regulator SOP-8
LM3900D Quad Single Supply Operational Amplifiers SO-14
MC1350D IF Amplifier SO-8
MC1357D FM IC with Quadrature Detector SO-14
MC1377DW Color Television RGB to PAL/NTSC Encoder SO-20L
MC1378FN Video Overlay Synchronizer PLCC-44
MC1382DW Multimode Monitor TTL To Analog Video S0O-24L
MC1403D Precision Low Voltage Reference SO-8
MC1413D Peripheral Driver Array SO-16
MC1436D,CD High Voltage Operational Amplifier SO-8
MC1455D Timing Circuit SO-8
MC1458D,CD Dual Operational Amplifiers SO-8
MC14C88BD Quad EIA-232-D/EIA-562 Drivers SO-14
MC1488D Quad EIA-232-D Drivers SO-14
R B I ]
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Table 66. Bipolar (continued)

MC14C89ABD,BD
MC1489D
MC1495D
MC1496D
MC1723CD
MC1741CD
MC1747CD
MC1776CD
MC26LS31D
MC26L.832D
MC26S10D
MC2831AD
MC3303D

MC3335DW
MC3346D
MC3356DW
MC3359DW
MC3361AD
MC3362DW
MC3363DW
MC3367DW
MC3371D
MC3372D
MC3391DW
MC3401D

MC3403D
MC3418DW
MC3423D
MC3448AD
MC3450D
MC3452D
MC3456D
MC3458D
MC3486D
MC3487D
MC4558CD

MC4741CD

MC78LO5ACD
MC78L0BACD
MC78L12ACD
MC78L15ACD
MC78MO5CDT
MC78M08CDT
MC78M12CDT
MC78M15CDT
MC79L05ACD

MC79L12ACD
MC79L15ACD
MC79MO05CDT
MC79M12CDT
MC79M15CDT
MC10319DW
MC10321DW
MC13022DW(1)

Quad EIA-232-D/EIA-562 Receivers

Quad EIA-232-D Receivers

Four-Quadrant Multiplier

Balanced Modulator/Demodulator
Adjustable Positive or Negative Voltage Regulator
General Purpose Operational Amplifier

Dual MC1741 Operational Amplifiers
Programmable Operational Amplifier

Quad ElA-422/23 Drivers

Quad EIA-422 Receivers

Quad Bus Transceiver

FM Transmitter

Quad Differential-Input Operational Amplifier

Basic Dual Conversion Receiver

General Purpose Transistor Array

FSK Receiver

Low Power Narrowband FM IF Amplifier

Low Voltage Narrowband FM IF Ampilifier

Dual Conversion Receivers

Dual Conversion Receivers

Low Voltage VHF Receiver

Low Voltage FM Receiver with RSSI, LC Quadrature Detector
Low Voltage FM Receiver with RSSI, Ceramic Quadrature Detector
Low Side Protected Switch

Quad Operational Amplifiers

Quad Differential-Input Operational Amplifier
CVSD

Overvoltage Sensing Circuit

Quad GPIB Transceivers

Quad Line Receivers

Quad Line Receivers

Dual Timing Circuit

Dual Low Power Operational Amplifiers
Quad EIlA-422/23 Receivers

Quad EIA-422 Drivers

Dual High Frequency Operational Amplifiers

Quad MC1741 Operational Amplifiers

Positive Voltage Regulator, 5 V, 100 mA

Positive Voltage Regulator, 8 V, 100 mA

Positive Voltage Regulator, 12 V, 100 mA

Positive Voltage Regulator, 15 V, 100 mA

Positive Voltage Regulator, 5 V, 500 mA

Positive Voltage Regulator, 8 V, 500 mA

Positive Voltage Regulator, 12 V, 500 mA

Positive Voltage Regulator, 15 V, 500 mA

3-Terminal Negative Fixed Voltage Regulator, -5 V, 100 mA

3-Terminal Negative Fixed Voltage Regulator, —12 V, 100 mA
3-Terminal Negative Fixed Voltage Regulator, =15 V, 100 mA
3-Terminal Negative Fixed Voltage Regulator, -5 V, 500 mA
3-Terminal Negative Fixed Voltage Regulator, =12 V, 500 mA
3-Terminal Negative Fixed Voltage Regulator, =15 V, 500 mA
8-Bit A/D Flash Converter

7-Bit A/D Flash Converter

Medium Voltage AM Stereo C-QUAM® Decoder

SO-14
SO-14
SO-14
SO-14
SO-14
SO-8

SO-14
SO-8

SO-16
SO-16
SO-16
SO-16
SO-14

SO-20L
SO-14
SO-20L
SO-20L
SO-16
SO-28L
SO-28L
SO-28L
SO-16
SO-16
SOP-8+8L
SO-14

SO-14
SO-16L
SO-8
SO-16
SO-16
SO-16
SO-14
SO-8
SO-16
SO-16
SO-8

SO-14
SOP-8
SOP-8
SOP-8
SOP-8
DPAK
DPAK
DPAK
DPAK
SOP-8

SOP-8
SOP-8
DPAK
DPAK
DPAK
SO-24L
SO-20L
SO-28L

(170 be introduced.
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MC13024DW
MC13055D
MC13060D
MC33023DW,FN
MC33025DW,FN
MC33033DW
MC33035DW
MC33039D
MC33060AD
MC33064D-5
MC33065DW
MC33065DW-H
MC33065DW-L
MC33066DW
MC33067DW
MC33071D,AD

MC33072D,AD
MC33074D,AD
MC33076D
MC33077D
MC33078D
MC33079D
MC33091D
MC33102D
MC33110D
MC33120FN
MC33121FN
MC33129D
MC33151D
MC33152D
MC33161D
MC33164D-3
MC33164D-5

MC33171D
MC33172D
MC33174D
MC33178D
MC33179D
MC33218DW
MC33261D
MC33272D
MC33274D
MC33282D
MC33284D

MC34001D,BD
MC34002D,BD
MC34010FN
MC34012-1D
MC34012-2D
MC34012-3D
MC34014DW
MC34017-1D
MC34017-2D
MC34017-3D
MC34018DW
MC34023DW,FN

Table 66. Bipolar (continued)

Low Voltage C-QUAM® Receiver
VHF LAN Receiver — FSK

1 Watt Audio Amplifier

High Speed (1.0 MHz) Single-Ended PWM Controller

High Speed (1.0 MHz) Double-Ended PWM Controller
Brushless DC Motor Controller

Brushless DC Motor Controller

Closed Loop Brushless Motor Adaptor (5 V £ 5% Supply)
Precision Switchmode Pulse Width Modulator
Undervoltage Sensing Circuit

Dual Current Mode PWM Controller

Dual Current Mode PWM Controller (Off-Line)

Dual Current Mode PWM Controller (DC-to-DC Converters)
Resonant Mode (ZCS) Controller

Resonant Mode (ZVS) Controller

Single, High Speed Single Supply Operational Amplifiers

Dual, High Speed Single Supply Operational Amplifiers
Quad, High Speed Single Supply Operational Amplifiers
Dual High Output Current Operational Amplifiers

Dual, Low Noise High Frequency Operational Amplifiers
Dual Audio, Low Noise Operational Amplifiers

Low Power, Single Supply Operational Amplifier

High Side TMOS Driver

Sleep-Mode™ 2-State, uProcessor Operational Amplifier
Low Voltage Compander

SLICHI

Low Voltage Subscriber Loop Interface Circuit

High Performance Current Mode Controller

Dual Inverting MOSFET Drivers

Dual Noninverting MOSFET Drivers

Universal Voltage Monitor

Micropower Undervoltage Sensing Circuit (3 V + 5% Supply)
Micropower Undervoltage Sensing Circuit (5 V + 10% Supply)

Single, Low Power, Single Supply Operational Amplifier

Dual, Low Power, Single Supply Operational Amplifiers

Quad, Low Power, Single Supply Operational Amplifiers

Dual Precision Operational Amplifiers

Quad Precision Operational Amplifiers

Voice-Switched Speakerphone with pProcessor Interface

Power Factor Controller

Dual Precision Bipolar Operational Amplifiers

Quad Precision Bipolar Operational Amplifiers

Dual Precision Low Input JFET Operational Amplifiers (Trim-in-the-Package)
Quad Precision JFET Operational Amplifiers (Trim-in-the-Package)

Single JFET Input Operational Amplifier

Dual JFET Input Operational Amplifiers
Electronic Telephone Circuit

Telephone Tone Ringer

Telephone Tone Ringer

Telephone Tone Ringer

Telephone Speech Network with Dialer Interface
Telephone Tone Dialer

Telephone Tone Dialer

Telephone Tone Dialer

Voice Switched Speakerphone Circuit

High Speed (1.0 MHz) Single-Ended PWM Controller

SOP-8
SO-16L, PLCC-20
SO-16L, PLCC-20

SO-20L

SO-24L
SO-8
S0O-14
SO-8

SO-16L

SO-16L

SO-16L

SO-16L
SO-16L
SO-8

SO-8
SO-14
SO-8
SO-8
SO-8
SO-14
SO-8
SO-8
SO-14
PLCC-28
PLCC-28
SO-14
SO-8
SO-8
SO-8
SO-8
SO-8

SO-8
SO-8
SO-14
SO-8
SO-14
S§0-24L
SO-8
SO-8
SO-14
SO-8
SO-14

SO-8
SO-8
PLCC-44
SO-8
SO-8
SO-8
SO-20L
SO-8
SO-8
SO-8
SO-28L
SO-16L, PLCC-20

Linear and Interface Integrated Circuits 4.11-4
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Table 66. Bipolar (continued)

. Device 1 : , Function
MC34025DW,FN High Speed (1.0 MHz) Double-Ended PWM Controller
MC34050D ElIA-422/23 Transceivers
MC34051D EIA-422/23 Transceivers
MC34060AD Switchmode Pulse Width Modulation Control Circuit
MC34063AD Precision DC-to-DC Converter Control Circuit
MC34064D-5 Undervoltage Sensing Circuit (5 V + 5% Supply)
MC34065DW Dual Current Mode PWM Controller
MC34065DW-H Dual Current Mode PWM Controller (Off-Line)
MC34065DW-L Dual Current Mode PWM Controller (DC-to-DC Converter)
MC34066DW Resonant Mode (ZCS) Controller
MC34067DW Resonant Mode (ZVS) Controller
MC34071D,AD Single, High Speed, Single Supply Operational Amplifier
MC34072D,AD Dual, High Speed, Single Supply Operational Amplifiers
MC34074D,AD Quad, High Performance, Single Supply Operational Amplifiers
MC34080D High Speed Decompensated (AycL = 2) JFET Input Operational Amplifier
MC34081D High Speed JFET Input Operational Amplifier
MC34084DW,ADW Quad High Speed, JFET Operational Amplifier
MC34085DW,ADW Quad High Speed, JFET Operational Amplifier
MC34114DW Speech Network Il
MC34115DW CVSD
MC34118DW Speakerphone Il
MC34119D Telephone Speaker Amplifier
MC34129D Power Supply Controller
MC34151D Dual Inverting MOSFET Drivers
MC34152D Dual Noninverting MOSFET Drivers
MC34161D Universal Voltage Monitor
MC34164D-3 Micropower Undervoltage Sensing Circuit (3 V £ 5% Supply)
MC34164D-5 Micropower Undervoltage Sensing Circuit (5 V £ 10% Supply)
MC34181D Single, Low Power, High Speed JFET Operational Amplifier
MC34182D Dual, Low Power, High Speed JFET Operational Amplifiers
MC34184D Quad, Low Power, High Speed JFET Operational Amplifiers
MC34217D Adjustable Toner Ringer
MC34261D Power Factor Controller
MC44301DW High Performance Video IF
MC75172BDW Quad EIA-485 Line Drivers w/3-State Outputs
MC75174BDW Quad EIA-485 Line Drivers w/3-State Outputs
NE556D Dual Timing Circuit
TLO64CD Quad JFET Low Power Operational Amplifiers
TLO71CD,ACD Single, Low Noise JFET Input Operational Amplifier
TLO72CD,ACD Dual, Low Noise JFET Input Operational Amplifiers
TLO81CD,ACD Single, JFET Input Operational Amplifier
TLO82CD,ACD Dual, JFET Input Operational Amplifiers
TL431ACD,AID,CD,ID Programmable Precision Reference
UAA1041D Automotive Direction Indicator
UC2842AD, BD, BD1 Off-Line Current Mode PWM Controller
UC2843AD, BD, BD1 Current Mode PWM Controller
uC2844D, BD, BD1 Off-Line Current Mode PWM Controller (DC < 50%)
UC2845D, BD, BD1 Current Mode PWM Controller (DC < 50%)

UC3842AD, BD, BD1 Off-Line Current Mode PWM Controller
UC3843AD, BD, BD1 Current Mode PWM Controller

UC3844D, BD, BD1 Off-Line Current Mode PWM Controller (DC < 50%)
UC3845D, BD, BD1 Current Mode PWM Controller (DC < 50%)

Package ‘

SO-16L, PLCC-20
SO-16
SO-16
SO-14

SO-8
SO-8
SO-16L
SO-16L
SO-16L
SO-16L
SO-16L
SO-8
SO-8
SO-14

SO-8
SO-8
SO-16L
SO-16L
SO-18L
SO-16L
SO-28L
SO-8
SO-14
S0-8
SO-8
SO-8
SO-8
SO-8
SO-8
SO-8
SO-14
SO-8
SO-8

SO-28L
SO-20L
SO-20L
SO-14
SO-14
S0-8
SO-8
SO-8
SO-8

SOP-8
SO-8
SO-14, SO-8
SO-14, SO-8
SO-14, SO-8
SO-14, SO-8
SO-14, SO-8
SO-14, SO-8
SO-14, SO-8
SO-14, SO-8
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Table 67. M
— ‘”vit&

[0)

S Digital-Analog

A/D and D/A Converters

MC14433DW 3-1/2 Digit A/D Converter SO-24L
MC14442FN 11-Channel 8-Bit A/D Converter with Parallel Interface PLCC-28
MC14443DW 6-Channel A/D Converter Subsystem SO-16L
MC14447DW 6-Channel A/D Converter Subsystem SO-16L
MC44250FN Triple 8-Bit Video A/D Converter PLCC-44
MC144110DW Hex D/A Converter with Serial Interface SO-20L
MC144111DW Quad D/A Converter with Serial Interface SO-16L
MC145040FN1(2) 11-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20
MC145040FN2(2) 11-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20
MC145041FN1(2) 11-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20
MC145041FN2(2) 11-Channel, 8-Bit A/D Converter with Serial Interface PLCC-20
MC145050DW 11-Channel, 10-Bit A/D Converter with Serial Interface SO-20L
MC145051DW 11-Channel, 10-Bit A/D Converter with Serial Interface SO-20L
MC145053D 11-Channel, 10-Bit A/D Converter with Serial Interface SO-14
Display Drivers

MC14489DW Muiti-Character LED Display/Lamp Driver SO-20L
MC14495DW1(2) Hex-to-7 Segment Latch/Decoder ROM/Driver SO-16L
MC14499DW 7-Segment LED Display Decoder/Driver with Serial Interface SO-20L
MC145000FN 48-Segment Multiplexed LCD Driver (Master) PLCC-28
MC145001FN 44-Segment Multiplexed LCD Driver (Slave) PLCC-28
MC145453FN 33-Segment LCD Driver with Serial Interface PLCC-44
Operational Amplifiers/Comparators

MC14573D Quad Programmable Operational Amplifier SO-16
MC14574D Quad Programmable Comparator SO-16
MC14575D Dual Programmable Operational Amplifier and Dual Comparator SO-16
MC14576BF Dual Video Amplifier SO-8 (EIAJ)
MC14577BF Dual Video Amplifier SO-8 (EIAJ)
MC14578D Micro-Power Comparator Plus Voltage Follower SO-16
Phase-Locked Loop Frequency Synthesizers

MC145106FN PLL Frequency Synthesizer PLCC-20
MC145145DW1 4-Bit Data Bus Input PLL Frequency Synthesizer SO-20L
MC145146DWA1 4-Bit Data Bus Input PLL Frequency Synthesizer SO-20L
MC145149DW Serial Input Dual PLL Frequency Synthesizer SO-20L
MC145151DW2 Parallel Input PLL Frequency Synthesizer SO-28L
MC145151FN2 Parallel Input PLL Frequency Synthesizer PLCC-28
MC145152DW2 Parallel Input PLL Frequency Synthesizer SO-28L
MC145152FN2 Parallel Input PLL Frequency Synthesizer PLCC-28
MC145155FN2 Serial Input PLL Frequency Synthesizer PLCC-20
MC145155DW2 Serial Input PLL Frequency Synthesizer SO-20L
MC145156FN2 Serial Input PLL Frequency Synthesizer PLCC-20
MC145156DW2 Serial Input PLL Frequency Synthesizer SO-20L
MC145157FN2 Serial Input PLL Frequency Synthesizer PLCC-20
MC145157DW2 Serial Input PLL Frequency Synthesizer SO-16L
MC145158FN2 Serial Input PLL Frequency Synthesizer PLCC-20
MC145158DW2 Serial Input PLL Frequency Synthesizer SO-16L
MC145159DW1 Serial Input PLL Frequency Synthesizer with Analog Phase Detector SO-20L
MC145159FN(3) Serial Input PLL Frequency Synthesizer with Analog Phase Detector PLCC-20
MC145160DW Dual PLL for Cordless Telephones SO-20L
MC145161DW Dual PLL for Cordless Telephones SO-16L
MC145166DW Dual PLL for Cordless Telephones SO-16L
MC145167DW Dual PLL for Cordless Telephones SO-16L
MC145168DW Dual PLL for Cordless Telephones SO-16L
MC145170D Serial Interface PLL Frequency Synthesizer SO-16

(2)The digit 1 or 2 after the package designator is not a part of the package definition, but describes electrical capability of the device
(3Electrical variations may require a numerical suffix after the package suffix. Contact your Motorola representative for details.
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Table 67. MOS Digital-Analog (continued)

Remote Control Functions

MC14469FN Addressable Asynchronous Receiver/Transmitter PLCC-44
MC14497 PCM Remote Control Transmitter (4)
MC145026D Remote Control Encoder SO-16
MC145027DW Remote Control Decoder SO-16L
MC145028DW Remote Control Decoder SO-16L
MC145030DW Remote Control Encoder/Decoder S0-20
MC145033DW Remote Control Encoder/Decoder SO-28L
MC145034DW Remote Control Encoder SO-28L
MC145035DW Remote Control Decoder SO-28L
Smoke Detectors

MC14467 Low-Cost Smoke Detector (4)
MC14468 Interconnectable Smoke Detector (4)
MC145010DW Photoelectric Smoke Detector with 1/0O SO-16L
MC145011DW Photoelectric Smoke Detector with I/0 SO-16L
Telecommunications Devices

MC14410DW 2-0f-8 Tone Encoder SO-16L
MC14411DW Bit Rate Generator S0-24L
MC142100DW Crosspoint Switch with Control Memory (4 x 4 x 1) SO-16L
MC142103 Transcoder HDB31 AMI to NRZ (4)
MC143403D Quad Line Driver (Op Amp) SO-14
MC145403DW EIA-232/V.28 CMOS Driver/Receiver SO-20L
MC145404DW EIA-232/V.28 CMOS Driver/Receiver SO-20L
MC145405DW ElA-232/V.28 CMOS Driver/Receiver SO-20L
MC145406DW EIA-232/V.28 CMOS Driver/Receiver SO-16L
MC145407DW EIA-232/V.28 CMOS Driver/Receiver, 5.0 V Only SO-20L
MC145408DW EIA-232/V.28 CMOS Driver/Receiver SO-20L
MC145412 Pulse/Tone Repertory Dialer (Nine 18-Digit Memory) (4)
MC145416DW Pulse/Tone Repertory Dialer (13 18-Digit Memory) SO-20L
MC145421DW UDLT Il Master SO-24L
MC145422DW UDLT Master SO-24L
MC145425DW UDLT |l Slave SO-24L
MC145426DW UDLT Slave SO-24L
MC145428DW Data Set Interface Circuit S0-20L
MC145436DW DTMF Decoder SO-16L
MC145439 Transcoder B8ZS, B6ZS, HDB3 to NRZ (4)
MC145442DW 300-Baud CCITT V.21 Single-Chip Modem SO-20L
MC145443DW 300-Baud Bell 103 Single-Chip Modem S0-20L
MC145447DW Calling Line 1.D. Receiver with Ring Detector SO-16L
MC145472FE ISDN U-Interface Transceiver CQFP-68L
MC145472FU ISDN U-Interface Transceiver PQFP-68L
MC145475DW ISDN S/T Transceiver S0O-28L
MC145480DW +5.0 V PCM Codec/Filter SO-20L
MC145488 ' Dual Data Link Controller (4)
MC145502 PCM Codec/Filter 4)
MC145503DW PCM Codec/Filter SO-16L
MC145505DW PCM Codec/Filter SO-16L
MC145532DW ADPCM Transcoder SO-16L
MC145540DW ADPCM Codec SO-28L
MC145554DW PCM Codec/Filter (TP3054 Compatible) SO-16L
MC145557DW PCM Codec/Filter (TP3057 Compatible) SO-16L

(@introduction of this device in surface mount packages is dependent on market demand.
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Table 67. MOS Digital-Analog (continued)

MC145564DW
MC145567DW
MC145705DW
MC145706DW
MC145707DW

PCM Codec/Filter (TP3064 Compatible)
PCM Codec/Filter (TP3067 Compatible)
EIA-232/V.28 CMOS Driver/Receiver, 5.0 V Only
EIA-232/V.28 CMOS Driver/Receiver, 5.0 V Only
EIA-232/V.28 CMOS Driver/Receiver, 5.0 V Only

SO-20L

SO-20L
SO-20L
SO-20L
SO-20L

Surface Mount Technology Package Overview

$

CASE 369A
PLASTIC
DPAK
DT SUFFIX

CASE 751C
PLASTIC
SO-18L
DW SUFFIX

CASE 751G
PLASTIC
S0-8+8L, SO-16L
DW SUFFIX

@

CASE 751
PLASTIC
SO-8, SOP-8
D. D1 SUFFIX

CASE 751D
PLASTIC
SO-20L
DW SUFFIX

CASE 775
PLASTIC
PLCC-20

FN SUFFIX

CASE 751A
PLASTIC
SO-14
D SUFFIX

CASE 751E
PLASTIC
S0-24L
DW SUFFIX

CASE 776
PLASTIC
PLCC-28

FN SUFFIX

CASE 751B
PLASTIC
SO-16
D SUFFIX .

CASE 751F
PLASTIC
SO-28L
DW SUFFIX

CASE 777
PLASTIC
PLCC-44

FN SUFFIX

Linear and Interface Integrated Circuits
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Analog MPQ Table

Table 68. Tape/Reel and Ammo Pack

Package Type

PLCC

Case 775 0802 1000/reel
Case 776 0804 500/reel
Case 777 0801 500/reel
Case 778 0805 450/reel
Case 779 0803 250/reel
Case 780 0806 250/reel
SOIC
Case 751 0095 2500/reel
Case 751A 0096 2500/reel
Case 751B 0097 2500/reel
Case 751G 2003 1000/reel
Case 751C 2004 1000/reel
Case 751D 2005 1000/reel
Case 751E 2008 1000/reel
Case 751F 2009 1000/reel
TO-92
Case 29 0031 2000/reel
Case 29 0031 2000/Ammo Pack
-
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Tape and Reel

Logic and Analog Technologies,
and MOS Integrated Circuits

Motorola has now added the convenience of Tape and Reel generation pick-and-place equipment. The packaging fully
packaging for our growing family of standard Integrated Circuit conforms to the latest EIA-481A specification. The antistatic
products. Three reel sizes are available, for all but the largest embossed tape provides a secure cavity, sealed with a
types, to support the requirements of both first and second peel-back cover tape.

SOIC DEVICES PLCC DEVICES

TYPICAL

USERDIRECTION OF FEED — —————————

DPAK DEVICES
TYPICAL

\

USER DIRECTION OF FEED

Figure 8. Mechanical Polarization
Table 69.

SO-8, SOP-8 12 2,500 13 R2
SO-14 16 2,500 13 R2
S0-16 16 2,500 13 R2
SO-16L, SO-8+8L WIDE 16 1,000 13 R2
SO-20L WIDE 24 1,000 13 R2
SO-24L WIDE 24 1,000 13 R2
S0-28L WIDE 24 1,000 13 R2
SO-28L WIDE 32 1,000 13 R3
PLCC-20 16 1,000 13 R2
PLCC-28 24 500 13 R2
PLCC-44 32 500 13 R2
PLCC-52 32 500 13 R2
PLCC-68 44 250 13 R2
PLCC-84 44 250 13 R2
TO-226AA (TO-92)(2) 18 2,000 13 RA, RB, RE, RM, or RP
(Ammo Pack) only
DPAK 16 2,500 13 RK

(1)Minimum order quantity is 1 reel. Distributors/OEM customers may break lots or reels at their option, however broken reels may not be returned.
(2)Integrated circuits in TO-226AA packages are available in Styes A, B and E only, with optional “Ammo Pack” (Suffix RM or RP).
For ordering information please contact your local Motorola Semiconductor Sales Office.

N —

Linear and Interface Integrated Circuits 4.11-10 Motorola Master Selection Guide Rev 6



Surface Mount Technology

Tape and Reel (continued)

STYLEA

CARRIER STRIP
ROUNDED

FEED

ROUNDED SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE.

STYLEB

ADHESIVE TAPE ON REVERSE SIDE
FLAT SIDE

CARRIER STRIP )

FEED C O O 0O O

FLAT SIDE OF TRANSISTOR AND CARRIER STRIP VISIBLE
(ADHESIVE TAPE ON REVERSE SIDE).

STYLEE

CARRIER STRIP

FLAT SIDE

FLAT SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE.

Figure 9. TO-92 Reel Styles

STYLEM

ADHESIVE TAPE ON
TOP SIDE

FLAT SIDE

CARRIER
STRIP

FLAT SIDE OF TRANSISTOR AND

LABEL ADHESIVE TAPE VISIBLE.

STYLE M AMMO PACK IS EQUIVALENT TO STYLE E OF REEL
PACK DEPENDENT ON FEED ORIENTATION FROM BOX.

STYLEP

ADHESIVE TAPE ON
TOP SIDE

ROUNDED SIDE

CARRIER
STRIP

ROUNDED SIDE OF TRANSISTOR
LABEL AND ADHESIVE TAPE VISIBLE.

STYLE P AMMO PACK IS EQUIVALENT TO STYLES A AND B OF
REEL PACK DEPENDENT ON FEED ORIENTATION FROM BOX.

Figure 10. TO-92 Ammo Pack
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Discrete Products

In Brief . ..

Many leading semiconductor manufacturers have
de-emphasized or eliminated discrete components from
their product portfolio. This is not the case with
Motorola.At Motorola, continuing major investments in
research and development for discrete product
categories underscore a commitment to remain the world
leader in both the scope and breadth of these product
lines.But things are changing significantly and the
changes are not limited simply to the expansion of
product lines through the enhancement of specification
limits.In addition to the improvements with higher
performance, faster speed, greater efficiency, lower cost
and assembly compatible packaging, Motorola will
continue to integrate additional features, provide
performance and packaging unique to specific
applications, and offer state-of-the-art packaging
options.Size reduction continues to be an important
factor in system design. This same factor has propelled
surface mount packaging into the limelight of
semiconductor device change. Recognizing this trend,
Motorola discrete components has developed and will
continue to develop a broad family of surface mount
packages across all product lines.But more important is
the changing nature of the entire concept of discrete
componentry. Integration in semiconductor components
is not new, but increasing integration in products that are
classified as “discrete” devices is a recent occurrence.
This trend is generating families of more reliable,
intelligent semiconductor products. Several examples of
product lines that include this type of integration are
SMARTDISCRETES, SMALLBLOCK, Sensors and RF
products. For example, current RF technology enables a
transistor to have thousands of transistors on a single die
with built-in resistors and also includes inductors and
capacitors in the package to enhance performance
characteristics. Thus the field of “discrete products” is
changing both in definition and in perspective toward a
“multi-function” capability and Motorola will continue to
be the manufacturer of choice for all your discrete
semiconductor requirements.

Page

Small Signal Transistors, FETs and Diodes ......... 5.1-1
TVS/Zeners

Transient Voltage Suppressors

Zener Regulator and Reference Diodes ........... 5.2-1
Power Transistor Products ........................ 5.3-1
Rectifiers . ... 5.4-1
Thyristorsand Triggers ...t 5.5-1
Optoelectronic Devices . .......................... 5.6-1
SENSOIS ..\ttt 5.7-1
RFProducts .............oiiiiii 5.8-1
Surface Mount Information . ....................... 5.9-1
Tape and Reel Specifications

and Packaging Specifications . .................. 5.10-1
LeadformOptions ........... ... .. ..., 5.11-1
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Small Signal Transistors,

FETs and Diodes

In Brief ...

This section highlights semiconductors that are the
most popular and have a history of high usage for the
most applications.

It covers a wide range of Small-Signal plastic and
metal-can semiconductors.

A large selection of encapsulated plastic transistors,
FETs and diodes are available for surface mount and
insertion assembly technology. Plastic packages include
TO-92 (TO-226AA), 1 Watt TO-92 (TO-226AE), SOT-23,
SC-59, and SOT-223. Plastic multiples are available in
14-pin and 16-pin dual in-line packages for insertion
applications: SO-8, SO-14, and SO-16 for surface mount
applications.

Metal-can packages are available for applications
requiring higher power dissipation or having hermetic
requirements in TO-18 (TO-206AA) and TO-39
(TO-205AD).

Page
Bipolar Transistors . ............. ... ... i, 5.1-2
Plastic-Encapsulated Transistors ................ 5.1-2
Plastic-Encapsulated Multiple Transistors ........ 5.1-8
Plastic-Encapsulated Surface
Mount Transistors ................. ...t 5.1-10
Metal-Can Transistors ........................ 5.1-17
Field-Effect Transistors .......................... 5.1-20
JFETS o e 5.1-20
MOSFETS .....coiiiiiiii et 5.1-22
Surface MountFETs ................cooua.s. 5.1-24
SMALLBLOCK Products ..............ccovvvnnn. 5.1-26
MOSFET Turn-Off Devices .................... 5.1-26
Constant Current Source ..................... 5.1-27
High Voltage Level Shifter . .................... 5.1-27
Tuning and Switching Diodes .................... 5.1-28
Tuning Diodes — Abrupt Junction .............. 5.1-28
Tuning Diodes — Hyper-Abrupt Junction ........ 5.1-32
Hot-Carrier (Schottky) Diodes ................. 5.1-36
Switching Diodes .............. ..ot 5.1-37
Multiple Switching Diodes ..................... 5.1-40
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors

Plastic-Encapsulated CASE 29-05
Transistors W warr (roe)

Motorola’s Small Signal TO-226 plastic transistors
encompass hundreds of devices with a wide variety of
characteristics for general-purpose, amplifier and switching
applications. The popular high-volume package combines CASE 29-04
proven reliability, performance, economy and convenience to TO-226AA
provide the perfect solution forindustrial and consumer design 1 (TO-92)
problems. All devices are laser marked for ease of 23
identification and shipped in antistatic containers, as part of
Motorola’s ongoing practice of maintaining the highest
standards of quality and reliability.’

Table 1. Plastic-Encapsulated General-Purpose Transistors

These general-purpose transistors are designed for small-signal amplification from dc to low ratio frequencies. They are also
useful as oscillators and general-purpose switches. Complementary devices shown where available (Tables 1 through 4).

Case 29-04 — TO-226AA (TO-92)

MPS8099 | MPS8599 80 150 10 500 100 300 1.0 — 1
MPSA06 | MPSA56 80 100 10 500 100 — 100 — 1
2N4410 — 80 60 10 250 60 400 10 — 1
BC546 BC556 65 150 10 100 120 450 2.0 10 17
BC546A BC556A 65 150 10 100 120 220 2.0 10 17
BC546B BC556B 65 150 10 100 180 450 2.0 10 17
MPSA05 MPSA55 60 100 10 500 100 — 100 — 1

MPS2907A 60 200 50 600 100 300 150 — 1
BC182 BC212 50 200(1) 10 100 120 500 2.0 10 14
BC237B BC307B 45 150 10 100 200 460 2.0 10 17
BC337 BC327 45 210(1) 10 800 100 630 100 — 17
BC547 BC557 45 150 10 100 120 800 2.0 10 17
BC547A BC557A 45 150 10 100 120 220 2.0 10 17
BC547B BC557B 45 150 10 100 180 450 2.0 10 17
BC547C BC557C 45 150 10 100 380 800 2.0 10 17
MPSA20 MPSA70 40 125 5.0 100 40 400 5.0 — 1
MPS2222A 40 300 20 600 100 300 150 — 1
2N4401 2N4403 40 200 20 600 100 300 150 — 1
2N4400 2N4402 40 150 20 600 50 150 150 — 1
MPS6602 | MPS6652 40 100 50 1000 50 — 500 — 1
2N3903 2N3905 40 200 10 200 50 150 10 6.0 1
2N3904 2N3906 40 250 10 200 100 300 10 5.0 1
BC548 30 300(1) 10 100 110 800 2.0 10 17
BC548A 30 300(1) 10 100 120 220 2.0 10 17
BC548B BC558B 30 300(1) 10 100 200 450 2.0 10 17
BC548C 30 300 10 100 420 800 2.0 10 17
2N4123 2N4125 30 200 10 200 50 150 2.0 6.0 1
2N4124 2N4126 25 250 10 200 120 360 2.0 4.0 1
BC338 BC328 25 210(1) 10 800 100 630 100 — 17
(1) Typical

Devices listed in bold, italic are Motorola preferred devices.
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Transistors (continued)

Table 1. Plastic-Encapsulated General-Purpose Transistors (continued)

rolc PR

o V(:}E(s‘at)'»@ lcelg

Case 29-05 — TO-226AE (1-WATT TO-92)

BDB01D BDB02D 100 50 200 0.5 40 400 100 0.7 1000 100 1
BDC01D BDC02D 100 50 200 0.5 40 400 100 0.7 1000 100 14
BDBO1C BDB02C 80 50 200 0.5 40 400 100 0.7 1000 100 1
MPS6717 80 50 200 0.5 80 — 50 0.5 250 10 1
MPSW06 | MPSW56 80 50 200 0.5 80 — 50 0.4 250 10 1

Table 2. Plastic-Encapsulated Low-Noise and Good hfg Linearity

These devices are designed to use on applications where good hFg linearity and low-noise characteristics are required:
Instrumentation, hi-fi preampilifier.

Case 29-04 — TO-226AA (TO-92)

_— 2N5087 50 250 800 0.1 — 2.0 40(2) 1

— 2N5086 50 150 500 0.1 — 3.0 40(2) 1
MPS6428 — 50 250 650 0.1 7.0(7) 3.5(8) 100(2) 1
BC239 — 45 120 800 2.0 9.5 2.0(1) 280 17
BC550B BC560B 45 180 450 2.0 — 25 250 17
BC550C BC560C 45 380 800 2.0 — 25 250 17
MPSA18 — 45 500 — 1.0 6.5(1) — 160 1
MPS3904 | MPS3906 40 100 300 10 — 5.0 200(2) 1

— MPS4250 40 250 — 10 — 2.0 — 1
BC5498B BC559B 30 200 450 2.0 — 25 250 17
BC549C BC559C 30 380 800 2.0 — 25 250 17
2N5088 — 30 350 — 1.0 — 3.0 50 1
2N5089(6) — 25 450 — 1.0 — 2.0 50 1
MPS6521 | MPS6523 25 300 600 2.0 — 3.0 — 1
(DTypical
2) Min

(4)v: Total Input Noise Voltage (see BC413/BC414 and BC415/BC416 Data Sheets) at Rg = 2.0 kQ,

Ic =200 pA, VCE = 5.0 Volts.

(5)NE: Noise Figure at Rg = 2.0 kQ, I = 200 pA, VGE = 5.0 Volts. f = 30 Hz to 15 kHz.
(TRg = 10 k2, BW = 1.0 Hz, f = 100 MHz
(B)Rg =500 2, BW = 1.0 Hz, f = 10 MHz

Devices listed in bold, italic are Motorola preferred devices.
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Transistors (continued)

Table 3. Plastic-Encapsulated Darlington Transistors

Darlington amplifiers are cascade transistors used in applications requiring very high-gain and input impedance. These
devices have monolithic construction.

Case 29-05 — TO-226AE (1-WATT TO-92)

MPSW45A — 50 1000 | 25K | 150K | 200 15 1000 2.0 100 200 1
— MPSWé64 30 1000 | 20K — 100 15 100 0.1 125 10 1
Case 29-04 — TO-226AA (T0O-92)
MPSA29 — 100 500 10K — 100 15 100 0.1 125 10 1
BC373 — 80 1000 | 10K | 160K | 100 1.1 250 0.25 100 100 1
MPSA27 | MPSA77 60 500 10K — 100 1.5 100 0.1 — — 1
BC618 — 55 1000 | 10K 50K 200 1.1 200 0.2 150 500 17
MPSA75 40 500 10K — 100 15 100 0.1 — — 1
2N6427 — 40 500 20K | 200K | 100 1.5 500 0.5 — — 1
2N6426 — 40 500 30K | 300K | 100 1.5 500 0.5 125 10 1
MPSA14 | MPSA64 30 500 20K — 100 1.5 100 0.1 125 10 1
MPSA13 | MPSA63 30 500 10K — 100 15 100 0.1 125 10 1
BC517 — 30 1000 | 30K — 20 1.0 100 0.1 200(1) 10 17

Table 4. Plastic-Encapsulated High-Current Transistors
The following table is a listing of devices that are capable of handling a higher current range for small-signal transistors.

Case 29-05 — TO-226AE (1-WATT TO-92)

MPS6715 | MPS6727 40 — — 1000 | 50 — | 1000 0.5 1000 100 1
MPSWO1A | MPSW51A 40 50 50 1000 | 50 — | 1000 | o0.5/0.7 1000 100 1
Case 29-04 — TO-226AA (T0-92)

BC489 BC490 80 200/150(1) | 50 1000 60 400 | 100 0.3/0.5 1000 100 17
BC639 BC640 80 60 10 500 40 160 | 150 0.5 500 50 14
MPS651 MPS751 60 75 50 2000 | 75 — | 1000 0.5 2000 200 1
MPS650 MPS750 40 75 50 2000 | 75 — | 1000 0.5 2000 200 1
BC368 BC369 20 65 10 1000 | 60 — | 1000 0.5 1000 100 1
(1) Typical

Devices listed in bold, italic are Motorola preferred devices.
T
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Transistors (continued)

Table 5. Plastic-Encapsulated High-Voltage Amplifier Transistors

These high-voltage transistors are designed for driving neon bulbs and indicator tubes, for direct line operation, and for other
applications requiring high-voltage capability at relatively low collector current. These devices are listed in order of
decreasing breakdown voltage (V(BR)CEO)-

Case 29-05 — TO-226AE (1-WATT TO-92) — NPN

BDCO5 300 05 40 25 20 20 20 60 10 14
MPSW42 | 300 05 40 30 0.5 20 2.0 50 10 1
Case 29-05 — TO-226AE (1-WATT T0-92) — PNP

[ mPswoz 30 | o5 | 25 [ 30 [ o5 20 2.0 50 10 1|
Case 29-04 — TO-226AA (TO-92) — NPN
BF844 400 0.3 50 10 0.5 10 1.0 - - 1
MPSA44 400 0.3 40 100 0.75 50 5.0 — — 1
2N6517 350 0.5 30 30 0.3 10 1.0 40 10 1
BF393 300 0.5 40 10 0.2 20 2.0 50 10 1
MPSA42 300 0.5 40 10 0.5 20 2.0 50 10 1
2N5551 160 0.6 80 10 0.15 10 1.0 100 10 1
Case 29-04 — TO-226AA (TO-92) — PNP
BF493S 350 0.5 40 10 20 20 2.0 50 10 1
2N6520 350 05 30 30 0.3 10 1.0 40 10 1
MPSA92 300 05 40 10 0.5 20 2.0 50 10 1
2N6519 300 0.5 45 30 0.3 10 1.0 40 10 1
2N5401 150 0.6 60 10 0.2 10 1.0 100 10 1

Case 29-04 — TO-226AA (TO-92)

BF420 BF421 300 0.5 50 25 20 20 2.0 60 10 14
BF422 BF423 250 0.5 50 25 2.0 20 2.0 60 10 14

Devices listed in bold, italic are Motorola preferred devices.
L
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Transistors (continued)

Table 6. Plastic-Encapsulated RF Transistors

The RF transistors are designed for small-signal amplification from RF to VHF/UHF frequencies. They are also used as
mixers and oscillators in the same frequency ranges.

Case 29-04 — TO-226AA (TO-92) — NPN

BF224 30 50 30 7.0 10 600 0.28 25 100 21
MPSH24 30 50 30 8.0 10 400(2) 0.36 — — 2
MPSH20 30 100 25 4.0 10 400(2) 0.65 — — 2
MPSHO07A(9) 30 25 20 3.0 10 400(2) 0.3 3.2(3) 100 1
MPS3866 30 400 10 50 5.0 500(2) _ — — 1
MPSH11 25 — 60 4.0 10 650(2) 0.9 — — 2
MPSH10 25 — 60 4.0 10 650(2) 0.65 — — 2
BF199 25 100 40 7.0 10 750 0.35 25 35 21
BF959 20 100 40 20 10 600(2) 0.65 3.0 200 21
MPS6568A 20 50 20 4.0 5.0 375(2) 0.65 3.3 200 2
MPSH17 15 — 25 5.0 10 800(2) 0.9 6.0(3) 200 2
MPS918 15 50 20 8.0 10 600(2) 1.7 6.0(3) 60 1
MPS5179 12 50 25 3.0 1.0 2000(3) — 5.03) 200 1
MPS3563 12 50 20 8.0 10 800 17 6.0 60 1
MPS6595 12 50 25 10 5.0 1200(2) 1.3 — — 1
Case 29-04 — TO-266AA (TO-92) — PNP

MPSH81 20 50 60 5.0 10 600(2) 0.85 — — 2
MPSH69 15 50 30 10 10 2000(2) 0.3 — — 1

Table 7. Plastic-Encapsulated High-Speed Saturated Switching Transistors

Case 29-04 — TO-226AA (TO-92) — NPN

2N4264 25 35 10 15 40 10 0.22 10 1.0 300 10 1
2N4265 25 35 10 12 100 10 0.22 10 1.0 300 10 1
MPS3646 18 28 300 15 30 30 0.2 30 3.0 350 30 1
MPS2369A 12 18 10 15 40 10 0.2 10 1.0 —_ — 1
Case 29-04 — TO-226AA (TO-92) — PNP

MPS3640 25 35 50 12 30 10 0.2 10 1.0 500 10 1
MPS4258 15 20 10 12 30 50 0.15 10 1.0 700 10
MPS5771 15 20 10 15 35 10 0.18 10 1.0 — — 1
() Min

(3) Max

(9) AGC Capable

Devices listed in bold, italic are Motorola preferred devices.
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Transistors (continued)

Table 8. Plastic-Encapsulated Choppers
Devices are listed in decreasing V(BR)EBO-

Case 20-04 — TO-226AA (TO-92) — NPN
MPSA17 15 100 200 5.0 0.25 10 10 80 5.0 1
MPSA16 12 100 200 5.0 0.25 10 10 100 5.0 1
Case 29-04 — TO-266AA (TO-92) — PNP

|mpsaoan | 25 | -150 | 30 | -12 | 02 | -2 1.0 — — 1

Table 9. Plastic-Encapsulated Telecom Transistors
These devices are special product ranges intended for use in telecom applications.

Case 29-04 — TO-226AA (TO-92) — NPN

P2N2222A 40 625 600 75 _ 10 10 300 17
PBF259,5(10) 300 625 500 25 — 1.0 10 40 1
Case 29-04 — TO-226AA (TO-92) — PNP

P2N2907A 60 625 600 100 — 10 10 200 17
PBF493,s(11) 300 625 500 40 — 1.0 10 40 1
(NTypical

(10)«s” version, hpg Min 60 @ Ig =20 mA, Vgg = 10 V.
(11)5” version, hpg Min 40 @ I = 0.1 mA, VGE = 1.0 V.

Devices listed in bold, italic are Motorola preferred devices.
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Small Signal Transistors, FETs and Diodes

Plastic-Encapsulated
Multiple Transistors

The manufacturing trend has been toward printed circuit
board design with requirements for smaller packages with
more functions. In the case of discrete components the use of
the multiple device package helps to reduce board space
requirements and assembly costs.

Many of the most popular devices are offered in the
standard plastic DIP and surface mount IC packages. This
includes small-signal NPN and PNP bipolar transistors,

CASE 646-06
(TO-116)
STYLE 1

1

CASE 751B-05
SO-16
STYLE 1

N-channel and P-channel FETs, as well as diode arrays.

Specification Tables

The following short form specifications include Quad and Dual transistors listed in alphanumeric order. Some columns
denote two different types of data indicated by either bold or italic typeface. See key and headings for proper identification.
This applies to Table 1 and 2 of this section only.

Alphanumeric listing
type numbers

Identification Code

First Letter: Polarity

C — both types in multiple device

N — NPN

P — PNP

Second Letter: Use

A — General Purpose Amplifier

E — Low Noise Audio Amplifier

F — Low Noise RF Amplifier

G — General Purpose Amplifier
and Switch

H — Tuned RF/IF Amplifier

M — Differential Amplifier

S — High Speed Switch

D — Darlington

Power Dissipation specified at 25°C. Single

die rating.

Ref. Point: A — Ambient Temperature
C — Case Temperature

Common-emitter
DC Current Gain.

Units for test Current:
A — ampere
m — mA

U — A

Current-Gain-Bandwidth
Product

Gp— Power Gain

NF — Noise Figure

f — TestFrequency
AUD — 10-15 kHz
Frequency Units:
H—Hertz M—MHz
K—kHz G—GHz

VCE(sat) — Collector-Emitter
Saturation Voltage
IC — Test Current
Current Units: u— pA
m — mA
A — Amp

Continuous (DC) Collector Current

hgg4/hgga — Current Gain Ratio
Vg — Differential Base Voltage [Vgg1 — VBE2|-
Differential Amplifiers

Rated Minimum Collector-Emitter Voltage
Subscript letter identifies base termination
listed below in order of preference.
SUBSCRIPT:

0 — VgEQ. open

on — tum-ontime
lff — turn-off time

Output Capacitance, common-base. Shown without distinction:
Cgh — Collector-Base Capacitance
Cre — Common-Emitter Reverse Transfer Capacitance

Small Signal Transistors, FETs and Diodes
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Multiple Transistors (continued)

Table 10. Plastic-Encapsulated Multiple Transistors — Quad

The following table is a listing of the most popular multiple devices available in the plastic DIP package. These devices are
available in NPN, PNP, and NPN/PNP configurations. (See note.)

Case 646-06 — TO-116

MPQ2222A NA 0.65 40 05 100 | 150 m 200 80| 3s5(1)| 285(1) 0.3 10| 150 m
MPQ2369 NS 0.5 15 0.5 40| 10m 450 40| 9.01) 15(1) 0.25 10| 10m
MPQ2483 NA 0.625 40| 0.05 150 | 1.0m 50 3.0(1) | aub

MPQ2484 NA 0.625 40| 0.05 300f{ 1.0m 50 2.0(1) | aub

MPQ2907A PA 0.65 60 0.6 100 | 150 m 200 g8o| as5(1)| 180(1) 0.4 10| 150 m
MPQ3467 PS 0.75 40 1.0 20 | 500 m 125 25 40 90 0.5 10 | 500 m
MPQ3725 NS 1.0 40 1.0 25| 500m| 250 10 35 60 0.45 10 | 500 m
MPQ3762 PS 0.75 40 15 35| 150 m 150 15 50 120 0.55 10 | 500 m
MPQ3798 PA 0.625 40| 0.05 150 | 0.1m 60 4.0 3.0(1) | Aup

MPQ3799 PA 0.625 60| 0.05 300| 0.1m 60 4.0 2.0(1) | Aaub

MPQ3904 NG 0.5 40 0.2 75| 10m 250 40| 37(M)| 136(1) 0.2 10| 10m
MPQ3906 PG 0.5 40 0.2 75| 10m 200 45| a3(1)| 155(1) 0.25 10 10m
MPQ6001 CcG 0.65 30 0.5 40| 150 m 200 80| 30(1)| 225(1) 0.4 10| 150 m
MPQ6002 CcG 0.65 30 0.5 100 | 150 m 200 80| 30(1)| 225(1) 0.4 10| 150 m
MPQ6100A CA 0.5 45| 0.05 150 1.0m 50 4.0 4.0(1) | aup

MPQ6426 ND 0.5 30 05| 10K| 100m 125 8o| — — 1.5 10| 100m
MPQ6501 CcG 0.65 30 0.5 40| 150 m 200 8.0| 30(1) | 225(1) 0.4 10| 150 m
MPQ6502 CcG 0.65 30 0.5 100 | 150 m 200 8.0| 30(1)| 225(1) 0.4 10| 150 m
MPQ6600A1 CA 05 45| 005 150| 1.0m 50 4.0 0.8 20 0.25 10| 1.0m
MPQ6700 CA 0.5 40 0.2 70| 10m| 200 45 0.25 10| 1.0m
MPQ6842 CA 0.75 40 05 70| 1om| 300 45 45 150 0.15 10| 05m
MPQ7043 NA 075 250 0.5 25| 1.0m 50 5.0 0.5 10| 20m
MPQ7042 NA 075| 200 05 25| 1.0m 50 5.0 0.5 10| 20m
MPQ7051 cG 0.75 150 0.5 25| 1.0m 50 6.0 0.7 10| 20m
MPQ7093 PA 075 250 0.5 25| 1.0m 50 5.0 0.5 10| 20m

Table 11. Plastic-Encapsulated Multiple Transistors — Quad Surface Mount

The following table is a listing of the most popular multiple devices available in the plastic SOIC surface mount package.
These devices are available in NPN, PNP, and NPN/PNP configurations.

Case 751B-05 — SO-16

MMPQ2222A 40 75 40 500 200 20
MMPQ2369 15 40 20 100 450 10
MMPQ2907A 50 60 50 500 200 50
MMPQ3467 40 40 20 500 125 50
MMPQ3725 40 60 25 500 250 50
MMPQ3799 60 60 300 0.5 60 1.0
MMPQ3904 40 60 75 10 250 10
MMPQ3906 40 40 75 10 200 10
mMMPQ6700(12) 40 40 70 10 200 10
(NTypical

(12)ngPN/PNP

NOTE: Some columns show 2 different types of data indicated by either bold or italic typefaces. See key and headings.

Devices listed in bold, italic are Motorola preferred devices.
-
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Small Signal Transistors, FETs and Diodes

Plastic-Encapsulated
Surface Mount Transistors

This section of the selector guide lists the small-signal
plastic devices that are available for surface mount
applications. These devices are encapsulated with the latest
state-of-the-art mold compounds that enhance reliability and
exhibit excellent performance in high temperature and high
humidity environments. This package offers higher power

dissipation capability for small-signal applications.

2

CASE 318-07
TO-236AB
SOT-23

CASE 318D-03

CASE 318E-04

2

SC-59

SOT-223

Table 12. Plastic-Encapsulated Surface Mount General-Purpose Transistors

The following tables are a listing of smali-signal general-purpose transistors in the SOT-23 and SC-59 surface mount
packages. These devices are intended for small-signal amplification for DC, audio, and lower RF frequencies. They also
have applications as oscillators and general-purpose, low voltage switches.
Pinout: 1-Base, 2-Emitter, 3-Collector

Devices are listed in order of descending breakdown voltage.

Case 318-07 — TO-236AB (SOT-23) — NPN

MMBT8099LT1 KB 80 100 300 1.0 150
BC846ALT1 1A 65 110 220 2.0 100
BC846BLT1 1B 65 200 450 2.0 100
BC817-16LT1 6A 45 100 250 100 200
BC817-25LT1 6B 45 160 400 100 200
BC817-40LT1 6C 45 250 600 100 200
BC847ALT1 1E 45 110 220 2.0 100
BC847BLT1 1F 45 200 450 2.0 100
BC847CLT1 1G 45 420 800 2.0 100
MMBT2222ALT1 1P 40 100 300 150 200
MMBT3904LT1 1AM 40 100 300 10 200
MMBT4401LT1 2X 40 100 300 150 250
BC848ALT1 1J 30 110 220 2.0 100
BC848BLT1 1K 30 200 450 2.0 100
BC848CLT1 L 30 420 800 2.0 100
Case 318-07 — TO-236AB (SOT-23) — PNP

MMBT8599LT1 2w 80 100 300 1.0 150
BC856ALT1 3A 65 125 250 2.0 100
BC856BLT1 3B 65 220 475 2.0 100
MMBT2907ALT1 2F 60 100 300 150 200
BC807-16LT1 5A 45 100 250 100 200

Devices listed in bold, italic are Motorola preferred devices.
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Small Signal Transistors, FETs and Diodes

Table 12. Plastic-Encapsulated Surface Mount General-Purpose Transistors (continued)
Pinout: 1-Base, 2-Emitter, 3-Collector
Devices are listed in order of descending breakdown voltage.

kY » : ‘ v» \ £ >\ f""
evice | Making | V(erjceo MHzMin |
Case 318-07 — TO-236AB (SOT-23) — PNP
BC807-25LT1 5B 45 160 400 100 200
BC807-40LT1 5C 45 250 600 100 200
BC857ALT1 3E 45 125 250 2.0 100
BC857BLT1 3F 45 220 475 2.0 100
MMBT3906LT1 2A 40 100 300 10 250
MMBT4403LT1 2T 40 100 300 150 200
BC858ALT1 3J 30 125 250 2.0 100
BC858BLT1 3K 30 220 475 2.0 100
BC858CLT1 3L 30 420 800 2.0 100
Case 318D-03 — SC-59 — NPN
MSD601-RT1 YR 25 210 340 2.0 150(1)
MSD601-ST1 YS 25 290 460 2.0 150(1)
MSD602-RT1 WR 25 120 240 150 200(1)
MSD1328-RT1 1DR 20 200 350 500 200(1)
Case 318D-03 — SC-59 — PNP
MSB709-RT1 AR 25 210 340 2.0 100(1)
MSB709-ST1 AS 25 290 460 2.0 100(1)
MSB710-QT1 ca 25 85 170 150 200(1)
MSB710-RT1 CR 25 120 240 150 200(1)
PIN3
c
PIN2 Ri (oum
B O—Wv—]
(IN) R2 ¥ PIN 1
E
Table 13. Plastic-Encapsulated Surface Mount Bias (GND)

Resistor Transistors for General Purpose Applications

These devices include bias resistors on the semiconductor chip with the transistor. See the BRT diagram for orientation of resistors.

evice€k® | Marking | Vieryceo hee@ ic ic
. o | Volts mA Ra
| e | neN | P | (D) mA Max ohm |
Case 318D-03 — SC-59
MUN2211T1 | MUN2111T1 8A 6A 50 35 5.0 100 10K 10K
MUN2212T1 | MUN2112T1 8B 6B 50 60 5.0 100 22k | 22
MUN2213T1 | MUN2113T1 8C 6C 50 80 5.0 100 a7k | 47k

(MTypical

Devices listed in bold, italic are Motorola preferred devices.
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Surface Mount Transistors (continued)

Table 14. Plastic-Encapsulated Surface Mount Switching Transistors

The following tables are a listing of devices intended for high-speed, low saturation voltage, switching applications. These
devices have very fast switching times and low output capacitance for optimized switching performance.

Pinout: 1-Base, 2-Emitter, 3-Collector

king

Case 318-07 — TO-236AB (SOT-23) — NPN
MMBT2369LT1 M1J 12 18 15 20 — 100 —
BSV52LT1 B2 12 18 12 40 120 10 400
Case 318-07 — TO-236AB (SOT-23) — PNP
| mmBT3640LT1 ES [ 5 | s | 12 | 20 | — | 50 | s00 |

Pinout: 1-Emitter, 2-Base, 3-Collector
Case 318D-03 — SC-59 — NPN

[ Msc1621T1 | m [ 20 [ 49 | 20 | 49 | 18w | 10 | 200 |

Table 15. Plastic-Encapsulated Surface Mount VHF/UHF Amplifiers, Mixers, Oscillators

The following table is a listing of devices intended for small-signal RF amplifier applications to VHF/UHF frequencies. These
devices may also be used as VHF/UHF oscillators and mixers.

Pinout: 1-Base, 2-Emitter, 3-Collector

Marking

Case 318-07 — TO-236AB (SOT-23) — NPN

MMBTH10LT1 3EM 25 07 0.65 4.0
MMBT918LT1 M3B 15 1.7(14) 0.6 4.0
MMBTH24LT1 M3A 30 0.45 0.4 8.0
Case 318-07 — TO-236AB (SOT-23) — PNP

MMBTHS1LT1 3D 20 0.85 0.6 5.0
MMBTH69LT1 M3J 15 0.35(13) 2.0 10

Pinout: 1-Emitter, 2-Base, 3-Collector
Case 318D-03 — SC-59 — NPN

MSC2295-BT1 VB 20 1.5(13) 0.15 1.0
MSC2295-CT1 \'/o] 20 - 1.5(13) 0.15 1.0
MSC2404-CT1 uc 20 1.0(13) 0.45 1.0
MSC3130T1 1S 10 — 1.4 5.0
Case 318D-03 — SC-59 — PNP

MSA1022-BT1 EB 20 2.0(13) 0.15 1.0
MSA1022-CT1 EC 20 2.0(13) 0.15 1.0
(13)c

(14)Cp

Devices listed in bold, italic are Motorola preferred devices.
-
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Bipolar Transistors: Plastic-Encapsulated Surface Mount Transistors (continued)

Table 16. Plastic-Encapsulated Surface Mount Choppers

The following table is a listing of small-signal devices intended for chopper applications where a higher than normal
V(BR)CEO is required in the circuit application.

Pinout: 1-Base, 2-Emitter, 3-Collector

,. | mMarking
Case 318-07 — TO-236AB (SOT-23) — PNP
[ MMBT404ALT1 | 2N 35 25 30 J 400 | 12 j

Table 17. Plastic-Encapsulated Surface Mount Darlingtons
The following table is a listing of small-signal devices that have very high hFg and input impedance characteristics. These
devices utilize monolithic, cascade transistor construction.

Pinout: 1-Base, 2-Emitter, 3-Collector
Devices are listed in order of descending hrg.

|  Marking v
Case 318-07 — TO-236AB (SOT-23) — NPN
MMBTA14LT1 N 30 1.5 20K — 100
MMBTA13LT1 ™ 30 15 10K — 100
Case 318-07 — TO-236AB (SOT-23) — PNP
MMBTAG4LT1 | 2v | 30 1.5 | 20k | — 100 |

Table 18. Plastic-Encapsulated Surface Mount Low-Noise Transistors
The following table is a listing of small-signal devices intended for low noise applications in the audio range. These devices
exhibit good linearity and are candidates for hi-fi and instrumentation equipment.

Pinout: 1-Base, 2-Emitter, 3-Collector
Devices are listed in order of ascending NF.

Case 318-07 — TO-236AB (SOT-23) — NPN

MMBT5089LT1 1R 2.0(15) 25 400 — 10 50
MMBT2484LT1 1U 3.0(15) 60 — 800 10 —
MMBT6428LT1 1KM 3.0 50 250 — 10 100
MMBT6429LT1 1L 3.0 45 500 — 10 100
Case 318-07 — TO-236AB (SOT-23) — PNP

[MMBT5087LT1 2Q 2.0(19) 50 250 — 10 40
(15)Max

Devices listed in bold, italic are Motorola preferred devices.
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Small Signal Transistors, FETs and Diodes

Bipolar Transistors: Plastic-Encapsulated Surface Mount Transistors (continued)

Table 19. Plastic-Encapsulated Surface Mount High-Voltage Transistors

The following table is a listing of small-signal high-voltage devices designed for direct line operation requiring high voltage
breakdown and relatively low current capability.

Pinout: 1-Base, 2-Emitter, 3-Collector
Devices are listed in order of descending breakdown voltage.

Case 318-07 — TO-236AB (SOT-23) — NPN

MMBT6517LT1 1Z 350 15 — 100 i 40

MMBTA42LT1 1D 300 40 — 30 50

MMBT5551LT1 G1 160 30 — 50 100
Case 318-07 — TO-236AB (SOT-23) — PNP

MMBT6520LT1 2z 350 15 — 100 40

MMBTA92LT1 2D 300 25 — 30 50

MMBT5401LT1 2L 150 50 — 50 100

Table 20. Plastic-Encapsulated Surface Mount Drivers
The following is a listing of small-signal devices intended for medium voltage driver applications at fairly high current levels.
Pinout: 1-Base, 2-Emitter, 3-Collector

Case 318-07 — TO-236AB (SOT-23) — NPN

MMBTAO6LT1 1GM 80 100 — 100 100
BSS64LT1 AM 80 20 — 10 50
Case 318-07 — TO-236AB (SOT-23) — PNP

BSS63LT1 T 100 30 — 25 50
MMBTAS56LT1 2GM 80 100 — 100 50

Devices listed in bold, italic are Motorola preferred devices.
-
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Bipolar Transistors: Plastic-Encapsulated Surface Mount Transistors (continued)

Table 21. Plastic-Encapsulated Surface Mount RF Transistors

The following table is a listing of small-signal RF transistors intended for low-noise, high-power gain, Class A, AB or C
amplifiers. These devices are used as pre-drivers in power amplifier applications.

Pinout: 1-Base, 2-Emitter, 3-Collector

MMBR571LT1 7X 8.0 50 5.0 2.0 10 6.0 16.5 5.0 6.0 500
MMBR941LT1 7Y 8.0 15 6.0 2.1 5.0 6.0 85 5.0 6.0 2000
MMBRO51LT1 7Z 8.0 30 8.0 2.1 5.0 6.0 7.5 5.0 6.0 2000
MMBRO11LT1 7P 6.0 30 10 2.0 10 10 17 10 10 500
MMBR9O30LTA 7C 55 30 5.0 1.9 2.0 5.0 11 30 5.0 500
MMBR920LT1 7B 4.5 14 10 2.4 2.0 10 15 2.0 10 500
MMBR901LT1 7A 4.0 15 10 1.9 5.0 6.0 12 5.0 6.0 1000
BFR92LT1 P1 3.4 14 10 3.0 3.0 15 — — — 500
BFRI3LT1 R1 3.4 30 5.0 25 2.0 5.0 — — — 30
MMBR931LT1 7D 3.0 1.0 1.0 4.3 0.25 1.0 10 0.25 1.0 1000
MMBR5179LT1 7H 1.4 5.0 6.0 45 1.5 6.0 15 5.0 6.0 200
MMBR2060LT1 7E 1.0 20 1.0 3.5 1.5 10 13 1.5 10 450
MMBR5031LT1 7G 1.0 5.0 6.0 25 1.0 6.0 17 1.0 6.0 450
MMBR2857LT1 7K 1.0 4.0 10 4.5 1.5 6.0 125 1.5 6.0 450
BFS17LT1 E1 1.0 2.0 5.0 5.0 2.0 5.0 — — — 30
Case 318-07 — TO-236AB (SOT-23) — PNP

MMBR536LT1 7R 5.5 20 5.0 4.5 10 5.0 14 10 5.0 500
MMBR4957LT1 7F 1.2 2.0 10 3.0 2.0 10 17 2.0 10 450

Table 22. Plastic-Encapsulated Surface Mount Switching Transistors

Pinout: 1-Base, 2-Collector, 3-Emitter, 4-Collector

Case 318E-04 — SOT-223 — NPN

| PzT22224T1 | piF | 35 | 28s | a0 | 100 | 80 [ 20 | 30
Case 318E-04 — SOT-223 — PNP
| PzT2907T1 | pr | 4 | 100 | e | 100 | s0 | s [ 200 |

Table 23. Plastic-Encapsulated Surface Mount Darli‘ngtons

Pinout: 1-Base, 2-Collector, 3-Emitter, 4-Collector

Case 318E-04 — SOT-223 — PNP
PZTA64T1 P2v 30 1.5 20k — 100

Devices listed in bold, italic are Motorola preferred devices.
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Bipolar Transistors: Plastic-Encapsulated Surface Mount Transistors (continued)

Table 24. Plastic-Encapsulated Surface Mount High-Voltage Transistors
Pinout: 1-Base, 2-Collector, 3-Emitter, 4-Collector

Case 318E-04 — SOT-223 — NPN

PZTA42T1 P1D 300 40 — 10 50
BF720T1 BF720 250 50 — 10 60
Case 318E-04 — SOT-223 — PNP

PZTA92T1 P2D 300 40 — 10 50
BF721T1 BF721 250 50 — 10 60
PZTA96T1 ZTA96 450 50 150 10 50
BSP16T1 BSP16 300 30 150 10 15

Devices listed in bold, italic are Motorola preferred devices.
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Metal-Can

H 3
Transistors 24,
Metal-can packages are intended for use in industrial CASE 22-03
applications where harsh environmental conditions are TO-206AA 3 c
L - 2 ASE 79-04
encountered. These packages enhance reliability of the end (TO-18) TO-205AD
products due to their resistance to varying humidity and STYLE1 (T0-39)
extreme temperature ranges. STYLE 1

Table 25. Metal-Can General-Purpose Transistors

These transistors are designed for DC to VHF amplifier applications, general-purpose switching applications, and
complementary circuitry. Devices are listed in decreasing order of V(BR)CEQ Within each package group.

Case 22-03 — TO-206AA (TO-18) — NPN

2N720A 80 50 50 150 40 120 150
2N3700 80 80 50 1000 50 — 500
BC107 45 150 10 200 110 450 2.0
BC107A 45 150 10 200 110 220 2.0
BC107B 45 150 10 200 200 450 2.0
BCY59-IX 45 125 10 200 250 460 2.0
BCY59-VIIl 45 125 10 200 180 310 2.0
2N2222A 40 300 20 800 100 300 150
2N3947 40 300 10 200 100 300 10
BCY58-VIII 32 125 10 200 180 310 2.0
BC109C 25 150 10 200 420 800 2.0
Case 22-03 — TO-206AA (TO-18) — PNP

2N2906A 60 200 50 600 40 120 150
2N2907A 60 200 50 600 100 300 150
2N3251A 60 300 10 200 100 300 10
BC177B 45 200 10 200 180 460 2.0
BCY79-IX 45 180 10 200 250 460 2.0
BCY79-Vill 45 180 10 200 180 310 2.0
Case 79-04 — TO-205AD (TO-39) — NPN

2N3019 80 100 50 1000 100 300 150
2N3020 80 80 50 1000 40 120 150
2N1893 80 50 50 500 40 120 150
2N2219A 40 300 20 800 100 300 150
2N2218A 40 250 20 800 40 120 150
Case 79-04 — TO-205AD (TO-39) — PNP

MMS5007 100 30 50 2000 50 250 250
2N4033 80 — — 1000 25 — 1000
2N4036 65 60 50 1000 40 140 150
2N2904A 60 200 50 600 40 120 150
2N2905A 60 200 50 600 100 300 150
2N4032 60 — — 1000 40 — 1000

Devices listed in bold, italic are Motorola preferred devices.
L
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Bipolar Transistors: Metal-Can Transistors (continued)

Table 26. Metal-Can High-Gain/Low-Noise Transistors
These transistors are characterized for high-gain and low-noise applications. Devices are listed in decreasing order of NF.

Case 22-03 — TO-206AA (TO-18) — NPN

2N2484 8.0(1) 60 50 100 500 10 15 0.05
2N930A 3.0 45 30 — 600 10 45 0.5
2N930 3.0 45 30 — 600 10 30 0.5
Case 22-03 — TO-206AA (TO-18) — PNP

2N3964 4.0 45 200 250 600 1.0(24) 50 0.5
2N3799 25 60 50 300 900 500 30 0.5

Table 27. Metal-Can High-Voltage/High-Current Transistors

The following table lists Motorola standard devices that have high collector-emitter breakdown voltage. Devices are listed in
decreasing order of V(BR)CEQ Within each package type.

Case 22-03 — TO-206AA (TO-18) — NPN

2N6431 300 50 50 30 0.5 20 2.0 50 10
BSS73 300 500 40 30 1.0 50 5.0 50 20
Case 22-03 — TO-206AA (TO-18) — PNP

2N6433 300 500 30 30 0.5 20 20 50 10
BSS76 300 500 35 30 0.5 50 5.0 50 20
2N3497 120 100 40 10 0.35 10 1.0 150 20
Case 79-04 — TO-205AD (TO-39) — NPN

2N5058 300 150 35 30 1.0 30 3.0 30 10
BF259 300 100 25 30 1.0 30 6.0 110(1) 30
2N4927 250 50 20 30 2.0 30 3.0 30 10
2N3500 150 300 40 150 0.4 150 15 150 20
2N3501 150 300 100 150 0.4 150 15 150 20
2N3499 100 500 100 150 0.6 300 30 150 20
MM3007 100 2500 50 250 0.35 150 15 50 50
Case 79-04 — TO-205AD (TO-39) — PNP

2N4931 250 50 20 30 5.0 10 1.0 20 20
2N3636 175 1000 50 50 05 50 5.0 150 30
2N3637 175 1000 100 50 05 50 5.0 200 30
MM5007 100 2000 50 250 0.5 150 15 30 50
(MTypical

(24)T) = 25°C

Devices listed in bold, italic are Motorola preferred devices.
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Bipolar Transistors: Metal-Can Transistors (continued)

Table 28. Metal-Can Switching Transistors

The following devices are intended for use in general-purpose switching and amplifier applications. Within each package
group shown, the devices are listed in order of decreasing turn-on time (ton).

ton & totf @ | v @lc@l

ton&toft @ I VeR)cEo I CE(sat) B i o l
ns \ Volts mA | Voits | \ MHz Ic
Max | mA | Min Max Max | mA | mA | Min | mA

Case 22-03 — TO-206AA (TO-18) — NPN

2N4014 35 60 500 40 1000 | 35 500 | 052 | 500 50 300 50

2N2369A 12 18 10 15 200 40 10 0.2 10 1.0 500 10

BSX20 7.0 21 100 15 500 20 10 0.25 10 1.0 500 10

Case 22-03 — TO-206AA (TO-18) — PNP

2N2894 60 90 30 12 200 40 30 0.2 30 3.0 400 30

2N86IA 50 80 30 18 200 40 30 0.2 30 3.0 400 10

ON3546 40 30 50 12 200 25 50 0.25 50 5.0 700 10

MM4209 15 20 10 15 50 35 10 0.6 50 5.0 850 10

Case 79-04 — TO-205AD (TO-39) — NPN

mmazzs | 35 | eo [ s00 | 40 [ 2000 | 35 | 500 | 052 | s00 | s0 [ s00 | s0 |

Case 79-04 — TO-205AD (TO-39) — PNP

2N3467 40 90 500 40 1000 | 40 500 05 500 50 175 50

2N3468 40 ) 500 50 1000 | 25 500 0.6 500 50 150 50

2N3762 115 | 105 | 1000 40 1500 | 30 1000 | 09 | 1000 | 100 180 50

Devices listed in bold, italic are Motorola preferred devices.
U
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Field-Effect Transistors
JFETs

JFETs operate in the depletion mode. They are available

in both P- and N-channel and are offered in both Through-hole CASE 29-04

L R TO-226AA
and Surface Mount packages. Applications include general- 1 (T0-02)
purpose amplifiers, switches and choppers, and RF amplifiers 24

and mixers. These devices are economical and very
rugged. Thedrain and source areinterchangeable on many
typical FETSs.

Table 29. JFET Low-Frequency/Low-Noise

The following table is a listing of small-signal JFETs intended for low-noise applications in the audio range. These devices
exhibit good linearity and are candidates for hi-fi and instrumentation equipment.

Case 29-04 — TO-226AA (TO-92) — N-Channel

J202 — — — — — — 40 0.8 4.0 0.9 45 5
2N5458 1.5 1.0 50 1.0 7.0 3.0 25 1.0 7.0 2.0 9.0 5
J203 — — — — — — 40 2.0 10 4.0 20 5
MPF3821 1.5 1.0 10 1.0 6.0 3.0 50 — 4.0 0.5 25 5
2N5457 1.0 1.0 50 1.0 7.0 3.0 25 05 6.0 1.0 5.0 5
2N5459 2.0 1.0 50 1.0 7.0 3.0 25 2.0 8.0 4.0 16 5
MPF3822 3.0 1.0 20 1.0 6.0 3.0 50 — 6.0 2.0 10 5
Case 29-04 — TO-226AA (TO-92) — P-Channel

2N5460 1.0 1.0 75 1.0 7.0 2.0 40 0.75 6.0 1.0 5.0 7
2N5461 1.5 1.0 75 1.0 7.0 2.0 40 1.0 75 2.0 9.0 7
2N5462 2.0 1.0 75 1.0 7.0 2.0 40 1.8 9.0 4.0 16 7

Table 30. JFET High-Frequency Amplifiers

The following is a listing of small-signal JFETs that are intended for hi-frequency applications. These are candidates for
VHF/UHF oscillators, mixers and front-end amplifiers.

Case 29-04 — TO-226AA (TO-92) — N-Channel

2N5669 | 1.6 100 100 100 7.0 3.0 25 100 25 1.0 6.0 40 | 10 5
MPF102 | 1.6 100 200 100 7.0 3.0 — — 25 — 8.0 20 | 20 5
2N5668 | 1.0 100 50 100 7.0 3.0 25 100 25 0.2 4.0 10 | 5.0 5
2N5484 | 25 100 75 100 5.0 1.0 3.0 100 25 0.3 3.0 1.0 | 5.0 5
2N5670 | 25 100 150 100 7.0 3.0 25 100 25 2.0 8.0 80 | 20 5
2N5485 | 3.0 400 100 400 5.0 1.0 4.0 400 25 0.5 4.0 40 | 10 5
2N5486 | 35 400 100 400 5.0 1.0 4.0 400 25 2.0 6.0 80 | 20 5
J300 45 |0.001 | 200 | 0.001 55 1.7 — — 25 1.0 6.0 6.0 | 30 5
J308 12(1) | 100 | 250(1) | 100 7.5 25 1.5(1) | 100 25 1.0 6.5 12 60 5
J309 12(1) | 100 | 250(1) | 100 7.5 25 1.5(1) | 100 25 1.0 4.0 12 | 30 5
J310 12(1) | 100 | 250(1) | 100 7.5 25 | 151 | 100 25 2.0 6.5 24 | 60 5
(MTypical

Devices listed in bold, italic are Motorola preferred devices.
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Field-Effect Transistors: JFETs (continued)

Table 31. JFET Switches and Choppers
The following is a listing of JFETs intended for switching and chopper applications.

L e

Case 29-04 — TO-226AA (TO-92) — N-Channel
MPF4856 25 — 4.0 10 50 —_ 40 18 8.0 9.0 25 5
MPF4859 25 — 4.0 10 50 — 30 18 8.0 9.0 25 5
2N5638 30 1.0 — (12)(M) 50 — 30 10 40 | 90 15 5
J111 30 — 3.0 10 20 — 35 28 5.0 — — 5
MPF4857 40 — 2.0 6.0 20 100 40 18 8.0 10 50 5
MPF4860 40 — 2.0 6.0 20 100 30 18 8.0 10 50 5
J112 50 — 1.0 5.0 5.0 — 35 28 5.0 — — 5
MPF4392 60 — — — 25 75 30 10 35 15 35 5
2N5639 60 1.0 — oM} 25 — 30 10 4.0 — — 5
MPF4858 60 — 0.8 4.0 8.0 80 40 18 8.0 20 100 5
MPF4861 60 — 0.8 40 8.0 80 30 18 8.0 20 100 5
MPF4393 100 -] - (12)(M) 5.0 30 30 10 35 15 55 5
2N5640 100 1.0 — |0 ]| 50 — 30 10 4.0 18 45 5
J113 100 — 0.5 3.0 2.0 — 35 28 5.0 — — 5
2N5555 150 — — 1.0(16) 15 — 25 5.0 1.2 10 25 5
BF246 — — 0.6 14 30 250 25 — — — — 22
BF246A 35(1) 1.0 0.6 14 30 80 25 — —_ — — 22
BF246B 50(1) 1.0 0.6 14 60 140 25 - — — — 22
BF246C 65(1) 1.0 0.6 14 110 250 25 — — — — 22
J109 12 — 2.0 6.0 40 — 25 — — — — 5
J110 18 — 05 40 10 — 25 — — — — 5
Case 29-04 — TO-226AA (TO-92) — P-Channel
MPF970 100 1.0 5.0 12 15 100 30 12 5.0 8.0 25 5
MPF971 250 1.0 1.0 7.0 2.0 50 30 12 5.0 10 120 5
J174 85 — 5.0 10 2.0 100 30 —_ — — — 30
J175 125 — 3.0 6.0 7.0 60 30 — — — — 30
J176 250 — 1.0 4.0 2.0 25 30 — — — — 30
J177 300 — 0.8 25 1.5 20 30 — — — — 30
(NTypical
(16):’/":3‘3“)

Devices listed in bold, italic are Motorola preferred devices. -
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W

TMOS

MOSFETs

Table 32. TMOS Switches and Choppers

1%/ T0-226AA

CASE 29-04

3 (TO-92)

CASE 29-05
TO-226AE
1-WATT (TO-92)

The following is a listing of small-signal TMOS devices that are intended for switching and chopper applications. These
devices offer low Rpg(on) characteristics.

Case 29-05 — TO-226AE (1-WATT T0-92) — N-Channel

MPF930 1.4 1.0 1.0 35 35 70(1) 20(1) 15 15 22
MPF960 1.7 1.0 1.0 35 60 70(1) 20(1) 15 15 22
MPF6659 1.8 1.0 0.8 2.0 35 30(1) 4(1) 5.0 5.0 22
MPF990 2.0 1.0 1.0 35 90 70(1) 20(1) 15 15 22
MPF6660 3.0 1.0 0.8 2.0 60 30(1) 4(1) 5.0 5.0 22
MPF6661 4.0 1.0 0.8 2.0 90 30(1) 4(1) 5.0 5.0 22
MPF910 5.0 0.5 0.3 2.5 60 — — — — 22
VN10LM 5.0 0.5 0.8 25 60 60 5.0 10 10 22
MPF89 6.0 0.30 1.0 2.7 200 70(1) 3(1) 6(1) 12(1) 7
Case 29-04 — TO-226AA (TO-92) — N-Channel

VNO300L 1.2 1.0 0.8 25 60 100 25 30 30 22
2N7000 5.0 0.5 0.8 3.0 60 60 5.0 10 10 22
BS170 5.0 0.2 0.8 3.0 60 25(1) 3.0(1) 10 10 30
VNO610LL 5.0 0.5 0.8 25 60 60 5.0 10 10 22
VN1706L 6.0 0.5 0.8 " 20 170 125 20 8.0 18 22
VN2406L 6.0 0.5 0.8 2.0 240 125 20 8.0 23 22
BSS89 6.0 0.30 1.0 2.7 2