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TRADEMARKS

BASIC-M, BET, Bullseye, Chiro-Scan, CRTBUG,
Designer’s, DISCACHE, Duowatt, Econocap, EpiBase,
Epicap, EXbug, EXORbug, EXORbus, EXORciser ®,
EXORdisk, EXORmacs, EXORprint, EXORset,
EXORtape, EXORterm, FIVEBUG, Isothermal, Iso-Volts,
JBUG, LlLbug, LINK, Link Il, MACROCELL I,
MACROCELL 11, Macro-T, Macro-X, MACSbug,
MATEC, MDOS, MDTL, MECL, MECL 10 000, MECL I,
MECL 11, MECL10KH, MHTL, MICRObug,
Micromodule, Micro-T, MIDA, MIKbug or MIKBUG,
MiniBloc, MINIbug or MINIBUG, Mini-T, MOKEP,
MOSAIC I, MOSAIC Il, MOTEST, MOZORB, MTTL,
Multi-Pak, ONEbug, PowerBase, PRObug, QUIL,
RMS09, RMS68K, SOIC, Straightshooter,
SUPERBRIDGE, SUPERbug, SUPERio, SUPERIead,
SUPERIink, SUPERIoad, SUPERmon, SUPERPOWER,
SUPERutil, Surmetic, Switchmode, SYMbug, TEXbug,
Thermopad, Thermopad Il, Thermowatt, TMOS,
TRIMFET, TV BUG, Unibloc, Uniwatt, VERSAbug,
VERSAbus, VERSAdos, VERSAmodule, VERSAnet,
XDOS, X-ducer
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EXORmacs

M68000 Development System

® Complete Development System
for MC68000 MPU

® Up to Eight User Stations

® Multi-Processor Bus Arbitration

® Multitasking Real-Time Operating System

® Resident Pascal High-Level Language

® Diagnostic Firmware

® Up to 192 Megabyte Fixed/Removable Hard Disk
® And Up To 2 Megabyte Dual Drive Floppy Disk
® Provisions For Future 32-Bit Microprocessors

[ ]

Optional Cross-Development Software For 8-Bit
MPUs

EXORmacs is a state-of-the-art development system for
designing and developing advanced 16-bit microproces-
sor based systems using Motorola families of micropro-
cessors, microcomputers, and peripheral parts. It is also
ideally suited for developing applications using the
VERSAmodule family of 16-bit board level application
products and accessories.

Designed for flexibility and ease of use, EXORmacs
takes advantage of the power and features of the MC68000
microprocessor unit (MPU). EXORmacs reduces system
cost and development time by incorporating features
which support 16-bit and future 32-bit microprocessor de-
signs, as well as providing high-level language support
through Pascal. With additional terminals and multiple-
channel communications modules, up to eight users may
simultaneously develop M68000 programs.

M68BKMACSH2
M68KMACSF2

EXORmacs Basic System Configurations

M68KMACSH2
EXORmacs Hard Disk Based Basic System —
220 Volts

M68BKMACSF2

EXORmacs Floppy Disk Based System — 220 Volts

Each system includes:
® Hardware Chassis — with Power Supply and
15-slot Backplane
Resident Module Complement
MC68000 MPU/MMU Module
DEbug Module
Two 128K Byte Dynamic RAM Modules
Disk Controller Module
Universal Disk Controller
(with M68KMACSH2)
or
Floppy Disk Controller
(with M6BKMACSF2)

® Software
Operating System (VERSAdos-E)
CRT Editor
Macro Assembler
Linkage Editor
Pascal Compiler
Symbolic Debug
® Peripherals
EXORterm 155 Display Console
16/16 Megabyte Hard Disk
or
1 Megabyte Floppy Disk
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MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

EXORmacs Expansion Components

For Multiuser Applications

Single/Multiple User System Configurator

Step 1. Select number of concurrent terminals

Description Part Number Taer fa— Walichane Conmuncaions Hodes
Display Console (one per user) M68SXD10255 1 ' Ing:j Exgilsi’cmsbssi o e
ncluaed in
Multichannel Communications M68KMCCM
Module (supports up to four users) ) 2 Order 2nd EXORterm 155
128K Byte Dynamic RAM Module M68K128DP 3 Order 3rd EXORterm 155
Hard Disk System . o
16 Mbyte removable/ M68KHDS32-2 rder dh EXORterm 185 ust 41
16 Mbyte fixed 5 Order 5th EXORterm 155
16 Mbyte removable/ M68KHDS96-2
80 Mbyte fixed [ Order 6th EXORterm 155 USE 2
Hard Disk Expansion Drive 7 Order 7th EXORterm 155
16 Mbyte removable/ M68KHDE32-2
16 Mbyte fixed 8 Order 8th EXORterm 158 ‘
16 Mbyte removable/ M68KHDE96-2 7
80 Mbyte fixed Step 2. Seiect mass: storage
Floppy Disk System 1 Mb ) 32 MB Drive 1928
Fi oy DI' K zys - DY‘e MEBKFD2102 it INLLLERN IELCLUN B TR (Two-S6 MB
c;paybvtls xpansion Drive M68KFD2102E 128 MB Total] rives)
e - —
1 Most Economical e ”
Remote Development Station M68KRDS2-1 o For Future Growth
2 N o qnd;‘::‘:: La;@f User o
For System Expansion 3
N For
. 4 Hard Disk-B:
M68000 User System Emulation MBBKUSE s:;wm;f;e;f;g
(USE) Module 5 Fﬁ’ux\lhg{yk
ppy Dist
64K Byte Dynamic RAM Module M68K64DP 6 Storage Limited | Recommended :
imite S
32K Byte Dynamic RAM Module M68K32DP $pace Per User :
VERSAbus Adapter Module M68KVAM ! o
VERSAbus Extender Module M6E8KEXTM 8 < .
VERSAbus Wirewrap Module MBEKWW Step 3. Select rhemory (total bytes an-line RAM)
Real-time VERSAbus State Analyzer | M68KBSA
Nomber | 256k 38K 512K 640K ‘ 768K I 896K ‘ ™
180 Characters Per Second Matrix M68PRT200N2 o Vsers
Printer 1 Minimum
2 Recom-
. mended
3 | Jetbimnens hoer improves Exgansion
' Recom- 1 System
4 mended Thmn}" i
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Modular Assemblies for
EXORmacs Development Systems

Resident Modules

MPU Module

Contains the MC68000 MPU chip, its clock system, a
four-segment Memory Management Unit (MMU), primary
and secondary map switching logic, and firmware that
provides module diagnostics. The MMU allows the system
to allocate memory under control of the VERSAdos Op-
erating System, and provides multitasking operation. This
real-time multitasking operation system helps speed pro-
gram development by allowing concurrent tasks.

DEbug Module

Houses MACSbug Firmware, bus arbitration logic, a
paralle! printer port, the RS-232C terminal port, and a
downline load RS-232C host port.

256K Byte Dynamic Memory

Two 128K byte Dynamic RAM Modules provide EXOR-
macs with 128K 16-bit words of RAM, including byte parity.
Parity is read during memory access, providing the
MC68000 MPU with soft error status such that a memory
re-try may be initiated. The base address may be set by
the user through switch inputs. The chassis can support
up to eight RAM modules providing the user with a mega-
byte of directly addressable resident memory.

Universal Disk Controlier

The Universal Disk Controller supports up to two 96
megabyte hard disk subsystems and up to two megabytes
of floppy disk mass storage. An MC68120 Intelligent Pe-
ripheral Controller handles data requests from the M68000
system, and provides self contained module diagnostics
for the disk system. The use of this multiprocessing tech-
nique offers increased system performance. This yields
more efficient utilization of multiple users time. An industry
standard interface that provides a transfer rate of up to
1.25 megabytes/second is used. This controller is supplied
with M6BKMACSH?2 only, and requires two EXORmacs
card slots.

Floppy Disk Controller

The intelligent Floppy Disk Controller Module uses an
MC6801 microcomputer to handle data requests from the
M68000 system, and provides self-contained module
diagnostics for the floppy disk. The use of this multi-
processing technique offers increased system perfor-
mance, which results in more efficient utilization of the
user’s time. This controller requires one EXORmacs card
slot, is supplied with the M68KMACSF2 only, and supports
Up to two megabytes of floppy disk mass storage.
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MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

System Expansion Modules

Multichannel Communications
Module (MCCM) — M68KMCCM

An intelligent communications controller is required to
provide the I/O interface between each user terminal and
the EXORmacs chassis. The MCCM provides this inter-
face for four users through individual serial RS-232C ports.
It also provides a parallel printer port for these four users
to share.

Each Communications Module will support four EXOR-
term 155's which provide editing and debug capabilities
for EXORmacs.

For Expanding Systems Performance

VERSAbus Adapter Module — M68KVAM

The VERSAbus Adapter Module (VAM) provides an in-
terface between the extensive line of 8-bit EXORbus Mod-
ules and the 16-bit VERSAbus. The EXORbus module
can be mechanically inserted into a VAM. This enables
VERSAbus to use various I/O modules, memory and Mi-
cromodules designed for the EXORbus. By using two
VAMs at one address, a 16-bit parallel data transfer ca-
pability is possible.

User System Emulator Module — M68KUSE

Working with EXORmacs, the MC68000 User System
Emulator (USE) provides a complete software and hard-
ware systems development capability. It extends the de-
bug power of the EXORmacs system into the user target
system, and allows the user to specify whether the de-
velopment system or his own target system should re-
spond to a given address. The User System Emulator
allows evaluation of prototype system hardware and soft-
ware in the earliest stages of development, even before
target system prototype memory and input/output facilities
are built.

VERSAbus Dynamic Memory Modules
VERSAbus Dynamic Memory Modules offer a wide
choice of RAM storage elements. These memory modules
are supplied with byte parity, providing auto re-try on soft
errors in the EXORmacs Development System.
128K Byte Dynamic RAM with parity (M68K128DP)
64K Byte Dynamic RAM with parity (M68K64DP)
32K Byte Dynamic RAM with parity (M68K32DP)

Auxiliary Modules

The VERSAbus Extender Module provides a conve-
nient means for the routine testing or trouble-shooting of
EXORmacs modules. The module under test may be me-
chanically inserted into the Extender Module card guides,
thus raising it to a convenient level for servicing.

The VERSAbus Wirewrap Module permits the user to
construct and incorporate his custom circuits into an
EXORmacs system. Features include standard pin spac-
ing for 14, 16, 18, 22, 40 and 64-pin wirewrap sockets.



MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

M68000 System Development Software

The M68000 software development package provides
designers with cost-effective tools for application design
and implementation. A versatile CRT-oriented Text Editor
aids in program preparation and modification. Pascal,
FORTRAN (optional) and a Structured Macro Assembler
permit the designer to choose the language or languages
that best fit his requirements.

A flexible Linkage Editor permits development to pro-
ceed in a modular top-down process by combining sep-
arately-written modules, into an executable unit. Finally,
a powerful symbolic debugger aids the designer during
program checkout, permitting debugging at the source
level even for those programs written in multiple languages.

Real-Time Operating System

The M68000 Real-time Operating System (VERSAdos)
provides complete real-time, multitask support for the
EXORmacs User. Features included in the VERSAdos
are:
o Real-time multitasking executive

e Device independent 1/0
e Floppy and hard disk support
® Sequential, random, and index sequential file capabilities.

VERSAdos Utilities

VERSAdos Utilities provide valuable tools-for creating
and maintaining files. For example:

BACKUP creates a new copy of a diskette or cartridge
with an exact image or a reorganization option. COPY
allows individual files to be duplicated. LIST provides a
method of examining the contents of a file. RENAME pro-
vides a means of changing a file name or protection code.
A new disk is set up for VERSAdos with the INIT Utility.
DELETE is used to eliminate files. DIRECTORY shows
the user the names of files that are on a disk.

CRT Text Editor

The EXORmacs CRT-oriented Text Editor runs under
the supervision of the Operating System and provides the
capability to create and modify source programs. The ed-
itor supports both command and cursor editing, utilizing
the cursor, control characters and function keys of the
EXORterm 155.

Structured Assembler

The M68000 Structured Macro Assembler translates
source statements into relocatable machine code, assigns
storage locations to instructions and data, performs aux-
iliary assembler actions designated by the programmer,
and optionally produces a cross-reference listing. The
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M68000 resident assembler includes macro and condi-
tional assembly capabilities plus certain control constructs
that permit structured programming at the assembly lan-
guage level.

Pascal Compiler

Pascal is a block. structured high order language that
promotes good programming technique, is self-
documenting, and simplifies program writing. Extensions
provided by Motorola include: Absolute Address specifi-
cation for variables, alphanumeric labels, string opera-
tions, EXIT statement, OTHERWISE clause as part of the
CASE statement, non-decimal integers, optional run-time
error checking, run-time file assignment, plus separate
compilation and linking of individual modules. The code
produced is ROMable, re-entrant, and position independent.

FORTRAN Compiler (Optional)

Motorola’'s FORTRAN exceeds ANSI FORTRAN 77
subset language specification, providing real-time pro-
cessing capabilities. FORTRAN'’s strengths are its arith-
metic and mathematical capabilities. The FORTRAN
Compiler generates relocatable object code which is
ROMable, position independent, and permits linkage to
assembly language routines.

Linkage Editor

The Linkage Editor provides the capability of merging
two or more separately-compiled object units into a load-
able object module file. It determines segment attributes,
calculates address space, searches libraries to resolve
external references, and relocates object code. The Link-
age Editor provides a report that contains a Module Map,
a table of externally defined symbols, and a list of any
unresolved or multiply-defined symbols.

Symbolic Debug
The SYMbug debugging package is used to debug pro-
grams written in assembly language or any of Motorola’s
high-level languages. Information provided by the lan-
guage processors and Linkage Editor permits the user,
via SYMbug, to:
e Symbolically examine, insert, and modify program ele-
ments such as instructions, numeric values, coded
information.
Symbolically control execution, including the insertion
of breakpoints.
@ Symbolically search programs and data for specific ele-
ments and sub-elements.
e Symbolically create Macro Commands that allow user-
defined formats and commands.



MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

EXORciser For 8-Bit
Prototype Development

EXORterm 220 for
Program Development

The EXORciser is an expandable development system
that allows emulation of any 8-bit Motorola microprocessor
or microcomputer configuration, from the simplest to the
most elaborate. It comes with an MPU Module that pro-
vides system timing and a DEbug Module that contains
system firmware. Both MC68B00 or MC68B09 MPU ver-
sions are offered in the EXORciser Development System.

With optional accessories, the EXORciser design and
diagnostic functions can be extended to other members
of the Motorola family of microprocessors and
microcomputers.

The EXORciser with a USE (User System Emulator)
option can be used to test and evaluate equipment ex-
ternal to its chassis. By removing the microprocessing unit
from the user’s system and connecting the USE cable
from the EXORGiser into the MPU’s socket, the EXORciser
with its EXbug firmware can be used to debug and trouble-
shoot microprocessor systems.

The basic EXORciser consists of a rugged cabinet with
a built-in power supply, and a prewired bus-oriented 14-
slot Backplane with MPU and DEbug Modules. Together
these elements form a development microcomputer, with
the capability of adapting the unit to a specific design
problem by adding optional /0 and memory modules.
Additional Motorola memory modules for the EXORciser
can be selected to suit varying system configurations; for
example, to meet the increased memory requirements of
sophisticated high order language based systems. The
concept of add-on modules permits the user to match the
functional requirements of the systems being developed.
Using one slot each for a floppy disk and printer function,
ten slots remain for memory and /O expansion. The
EXORciser is a system that is never oui-of-date, being at
all times upgradable when new and expanded microcom-
puter functions become available.
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The EXORterm 220 Development System adds video
display and keyboard entry facilities to the capabilities of
the basic EXORciser, making it particularly useful for soft-
ware development. It consists of an integral card cage that
contains an MPU and DEbug Module, with provision for
six more standard EXORciser modules for system design
flexibility.

EXORterm 220 contains a high-quality CRT with a full
1920-character screen and easily readable 7 x 9 ASCII
characters. A 59-key detachable keyboard incorporates
12 special keys that can be encoded to invoke functions
unique to a user’s system. lts serial communications link
has speeds to 9600 baud for information exchange.

The EXORciser/EXORterm card cage is compatible with
that of the EXORciser, thereby offering the EXORterm
user the same wide selection of accessory boards. When
the system is used in conjunction with a floppy disk system
and printer, two of the six available Backplane slots are
devoted to interface modules for these peripherals, leaving
four slots for the expansion of memory, /0, and/or ac-
cessory functions.



MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

EXORciser/EXORterm
Options for System Configuration

It would be convenient to own a single, complete de-
velopment system — one that would help design every
microcomputer that could conceivably be required, from
the smallest to the largest. But that would be expensive.
That's why the EXORciser contains only the basic elec-
tronics required for all systems, regardless of size. The
remaining circuitry is offered as modular options, to be
purchased if and when demanded by system design. This
expandable feature assures maximum utility at low cost.
It also eliminates equipment obsolescence, since new
modules with greater capabilities are constantly being de-
veloped as microcomputer technology advances.

EXORcisers and EXORterms are offered without mem-
ory to emphasize flexibility in meeting individual configu-
rations. The memory, /O, and auxiliary modules expand
the development system capabilities over a wide range
of varying design requirements.

The Basic System

Description EXORciser | EXORterm
220
For MC6800 System M6800 M6800
Development EXOR32U TERM56
with USE option M6800 -
EXOR56U
For MC6809 System M6809 M6809
Development EXOR32 TERM56
M6809
EXOR56
Add-on Module to convert | MB8OSUSE | —
MC6809 EXORciser to
USE capability

EXORciser/EXORterm Expansion Modules

M Modul Number of Bytes
r es
emory Hocd 2K | 8K |16K|32K|18K|64K
Static RAM X
Parity (2 MHz) X | X
Dynamic RAM X
Parity (2 MHz) X | X | X|X
Hidden Refresh (1 MHz) X | X | X]|X
EPROM/RAM X
(unpopulated)

1/0 Add-Ons
PIA Module

MEX6821-2

Four 8-bit I/O ports, for parallel-oriented peripherals*

ACIA Module

MEX6850

Asynchronous communication

ACIA/SSDA Module

MEX6850-2

Asynchronous/ synchronous communication*

Peripherals for System Enhancement
(for descriptions, see page 52).

Display Terminal,
EXORterm 155

Printer: PRT 200

Support Modules
CRT Controller

MEX6845

Provides the interface to raster scan CRT displays for
terminals in stand-alone or cluster configuration*

Data Link Controller

MEX6854

Provides data communications interface for both pri-
mary and secondary stations in stand-alone, polling, and

loop configurations™

General Purpose Interface Adapter

MEX68488

Provides a means for controlling and moving data to
and from complex systems of multiple instruments™ using
IEEE-488 communication protocol.

Auxiliary Modules
Wirewrap Module

For prototype development.

Extender Module

MEX68WW

MEX68XT

For access to any development module from outside

the EXORciser chassis.

“up to 2 MHz capability.
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MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

Accessories for System Diagnosis and
Manufacturing

The EXORciser/EXORterm and their basic options are
very versatile development instruments. Through emu-
lation of a user system, they take the guesswork out of
hardware and software design. And with these additional
modular options, they become highly sophisticated post-
design centers.

MEX68SA2 (6800)
SYSTEM ANALYZER M6809SA (6809)

This unique instrument can be used to enhance the
capabilities of the EXORciser as a design tool, or as an
independent, portable, low-cost unit for field service of
bus-compatible equipment.

In field service applications, the System Analyzer de-
rives operating power and I/0 signals directly from the
system under test. It can stop the system at any point in
its program, step through the program, change the con-
tents of the system memory, and monitor and record the
MPU's operation during a selected portion of the program
without shutting down the operation.

In EXORciser applications, it complements the system’s
inherent program development capabilities. In conjunction
with the EXORciser and USE, it offers the most powerful
combination of development and diagnostic tools available
for microcomputer work.

PROM PROGRAMMER M68PP4

This module plugs into the EXORciser or EXORset
and is compatible with EXbug firmware and disk ope-
rating systems. The PROM Programmer is designed to
program a variety of MOS PROMs, EPROMSs and bipo-
lar PROMSs. It can verify data from the PROM, transfer
data from the PROM to the development system RAM
memory, and transfer blocks of data from one memory
location to another. Programming time depends upon
the PROM used.

Software on MDOS and XDOS diskette for both
M6800 and M6809-based systems is included with the
PROM Programmer.

EXORciser/EXORterm Conversion
Systems

Through hardware and corresponding software op-
tions, the EXORciser can be transformed into a dedicated
design and evaluation tool for microprocessors such as
the MC6801, MC6802 and MC68000.

MC6801 Development System MEX6801

This product upgrades M6800 or M6809 EXORcisers
and EXORterms for development of MC6801-based sys-
tems. All three modes of MC6801 operation — single-chip,
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expanded multiplexed and expanded non-multiplexed —
are supported by this system.

This system is fully compatible with all current EXOR-
ciser supporting hardware and software and includes the
USE function. It allows real-time emulation of the MC6801
application hardware and facilitates the debugging of
software.

MC6805 Family
Development System MEX6805, MEX6805R2

These products adapt M6800 or M6809-based
EXORcisers and EXORterms to the development of sys-
tems based on the MC6805P2 and MC6805R2/U2 micro-
computers. Included in the support system are the printed
circuit board module, extended cables for USE for both
HMOS MC6805 versions, and an MDOS diskette con-
taining the M6805 Cross Macro Assembler and FIVEbug
(the system debug/monitor program).

A two-processor philosophy is utilized, in which an
MC6805 microcomputer on the module operates in con-
cert with an MC6800 or MC6809 microprocessing unit in
the host EXORciser.

MC146805E2 Development System MEX146805

This 8-bit CMOS system provides an M6800 or M6809-
based EXORciser with the capability to debug MC146805E2
applications in the actual hardware and software config-
uration of the user's final system.

It emulates all MC146805E2 inputs and examines all
the corresponding outputs via software control, or controls
the inputs and outputs via external user hardware. Thus,
this development system offers an economical and ex-
pedient means for developing new applications prior to
committing the programs to the final production masks.
This system requires 24K bytes of RAM and an EXORdisk
ILor 1l in addition to the EXORciser or EXORterm.

MC141000/1200

Development System MEX141000M
This 4-bit CMOS system is functionally similar to the 8-

bit CMOS system, except that it is designed for simulating

the MC141000/1200 microcomputer on an M6800-based

EXORciser. It also requires 24K bytes of RAM and EXOR-

disk.

MC6802/MC6846 Support Module MEX6802-46
The MC6802-6846 may be used with the EXORciser/
EXORterm development tools to develop hardware and
software for the MC6802 and MC6846 two-chip micro-
computer. Later it can be used as the system microcom-
puter module. During development, the MC6802-MC6846
Module replaces the MPU Module in the EXORciser.



MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

Low Cost Development and Evaluation Systems

EXORset 33

This very reasonably-priced, self-contained, desk top
system provides a productive means of efficient and fast
software development. EXORset fills the gap between
low-cost evaluation kits and high-end development sys-
tems. EXORset offers these unique features in one
system:
® MC6809 high-performance processor — The expanded

instruction set, addressing modes and architecture of

the MC6809 allows sophisticated programming tech-
niques such as structured programming, position-
independent codes, re-entrant routines, and real-time

operation.

® Full ASCIl keyboard with 16 user-assigned function
keys.

e Dual mini-floppy disk drives and controller board —

Together these drives provide 320K bytes of mass stor-
age. Resident disk-drive firmware provides entry points
for insertion of special disk handling routines.

Dual double-sided, soft-sectored mini-diskettes.

9" CRT display — 22 lines of 80 characters (or 16 lines
of 40). Simultaneously displays a full 320 x 256 dot
graphic image.

56K RAM and 12 sockets for 24K of EPROM/ROM.
Complete software development package’

System monitor firmware, operating system, Macro
Assembler, CRT-oriented Text Editor, Diagnostics,
Interactive Compiler.

High-level language, BASIC-M — Easy to learn and
ideal for program design because of its conversational
nature, BASIC-M (compatible with standard BASIC)
provides real-time condition and interrupt monitoring.
The Pascal high-level language is optionally available
to give the EXORset user the power and versatility of
this block-structured language.

Standard parallel printer interface.

Fully compatible with EXORciser/EXORterm systems
and Micromodules — Two Micromodule-compatible
connectors are available for user applications.
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MC6801 Evaluation Module —
MEX6801EVM
MC68701 Programming Module —

MEX6801EVM1

As configured, the MC68701 MCU may be evalu-
ated in the single-chip mode by attaching an
RS-232C compatible terminal to the serial port of the mod-
ule. Thus, the minimum functioning system consists of
only the MC6801 MCU and two level translators, MC1488
and MC1489. )

In the expanded mode, the user may add an ACIA,
PTM, 4K bytes of RAM or 2K EPROM and a program-
mable gate array for address configuration. For additional
programming flexibility, the expanded mode allocates 8K
bytes of off-board program space.

The Evaluation Module provides the user with the ability
to evaluate the MC6801 microcomputer using the LILbug
debug monitor via the serial /O port and RS-232C
interface.

The MC68701 Programming Module is populated with
an MC68701 device and 2K bytes of RAM to provide pro-
gramming capability for the MC68701 EPROM device. It
may also be used to evaluate the MC6801.

MC68000 Design Module —

MEX68KDM

The MC68000 Design Module provides the user
with an easy means of designing with and evaluating the
MC68000 microprocessor. This module provides a debug
monitor (MACSbug), 32K bytes of RAM, two 16-bit parallel
1/O ports, three 16-bit programmable timers, two ACIA
serial RS-232C ports, and a wirewrap user’s area.

The Module may be used in one of three configurations.
First it may be used as a stand-alone, where the user
provides his own power supply and RS-232C terminal.
Secondly, it may be used in an existing EXORciser or
EXORterm System in the non-expanded bus mode. Fi-
nally, it may be used in a card cage with other EXORbus
memory or |/O boards in the expanded mode.

An EXORbus interface card is provided to allow the
Design Module to read or write data to an external memory
or /O card in either the upper or lower byte positions.



MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

Resident System Software

8-Bit Assemblers,
Editors and Monitors

M6800 and M6809 Development System
Software Package

Supplied with the Motorola floppy disk subsystem,
EXORdisk, is a basic software development package con-
sisting of the Motorola Disk Operating System (MDOS),
CRT Editor, Macro Assembler and Linking Loader.

M6800/M6801 and M6809 Downline Loaders

The Download Utility permits loading programs that are
developed on a host system into an EXORciser and Mi-
cromodule system. Key features include position inde-
pendence, user specification of ACIA addresses and con-
trol codes, software selection of transmission codes,
comprehensive error checking and reporting, and an op-
tional entry point for user-developed Debug/Monitor
programs.

M6809 Real-time Multitasking System

The M6809 Real-time Executive (RMS09) provides a
multitask control capability for the M6809. The RMS09
is ROMable and may be used with Micromodule 19 or
other similar hardware.

EXORset Development System
Software Package

The following software package is delivered on mini-
diskettes with EXORset:
® XDOS Operating System — Compatible with MDOS
® CRT-oriented Text Editor — Simplifies program entry
and modification
Macro Assemblers — Processes source program state-
ments written in M6800, M6801, M6805, and M6809
assembly language.
Diagnostics — Disk file of check-out routines
BASIC-M Interactive Compiler — Universal program-
ming language with bit manipulation and trace.
Pascal Compiler (optional)

8-Bit High-Level
Languages and Cross Assemblers

Resident MPL Compiler

A high-level, user-oriented system programming lan-
guage for the MC6800 and MC6809 MPU’s, MPL is a
block-structured language with features chosen for appl-
icability to the microprocessor environment. This compiler
is designed to operate in an EXORterm or EXORciser
floppy disk-based environment with MDOS.

M6800/M6809 FORTRAN

Resident FORTRAN is a high-level programming lan-
guage widely used for scientific and engineering problem
solving. This FORTRAN Compiler, which is a subset of
the ANSI standard FORTRAN 1V, translates the source
program into a relocatable object module. The Linking

Loader converts the relocatable object code into an ex-
ecutable object file.

M6800 Real-Time FORTRAN Compiler

This FORTRAN Compiler enables the user to write
real-ime software in a high-level language for use in
M6800-based Micromodule systems. It also contains an
execution-time operating system, allowing several queues
of tasks to be performed, with an ability to respond to real-
time interrupts and to generate delays.

M6800 Resident BASIC Interpreter

The Resident BASIC Interpreter provides another prob-
lem-solving tool to the M6800 microcomputer family of
products. BASIC is high-level programming language
widely-used for education, general-purpose, and certain
business-related applications. Decimal arithmetic, string
variables and arrays, string functions, and printer output
are several of the features.

M6809 BASIC-M Interactive Compiler

The BASIC-M Interactive Compiler provides an exten-
sion over standard BASIC in two major directions. It im-
proves considerably the capabilities of the BASIC pro-
gramming language and generates executable codes that
can be used independently of the compiler itself. The com-
piler is available for M6809-based EXORciser, EXORterm,
and EXORset development systems.

M6809 Pascal

M6809 Pascal produces relocatable object modules that
may be linked with other separately compiled Pascal mod-
ules and/or assembly language modules. The object code
is position independent, re-entrant and ROMable. Both a
Compiler which produces a relocatable object module, and
an Interpreter version are available for M6809-based
EXORciser systems. A Pascal compiler is optionally avail-
able for EXORset.

M68000 Pascal Compiler on M6809

The M68000 Cross Pascal Compiler further extends the
powerful software development capabilities of the M6809-
based EXORciser, by permitting the compilation of M68000
programs written in Pascal.



RESIDENT SYSTEM SOFTWARE (continued)
Cross Macro Assemblers

Cross Macro Assemblers are provided for the following
MPU/MCU on the 6800/6809-based EXORciser and
EXORterm.

M6800* (M6802, M6808)
M6801* (M68701, M6803)
M6805* (M146805)
M6809* (M680SE)
*Includes Linking Loader

Motorola also offers Cross Assemblers for the M141000/
1200 Development Systems. These assemblers permit
the user to develop his software on an M6800-based
EXORciser.

MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

Debug Aids

M6809 Symbolic Debugger

The M6809 Symbolic Debugger (SYMbug) permits soft-
ware developers to debug programs at the source level,
and relieves the user of the task of remembering a large
number of details about his program. It allows the pro-
grammer to examine and modify program elements, to
control execution, to trace program execution, and to cre-
ate macro commands. SYMbug is available on M6809
based EXORciser or EXORterm development systems.

Non-Resident Software Options

Cross-computer software allows the use of a mainframe
computer to develop programs for, and to simulate M6800,
M6809 or M68000 hardware during the development of
microcomputer systems. The following software routines
simplify the use of such computers in program development.
e Cross Assembler — Translates assembly language

mnemonics and directives into microprocessor machine

language.

e Cross Simulator — Simulates the execution of machine
language instructions for the microprocessor, and op-
tionally provides a count of the elapsed cycles of
simulation.

Cross Computer Software
For MC68000 ... Simulator — for IBM 370

e MPL Cross Compiler — Translates the high-level user-
oriented system language called MPL into micropro-
cessor assembly language. MPL is a block-structured
language especially suitable for implementing control
type applications.

e Pascal Compiler — Pascal is a powerful general pur-
pose block-structured language that meets a wide va-
riety of programming needs. Motorola Pascal includes
extensions that make it easier to use Pascal when im-
plementing software for a microprocessor-oriented
environment.

Macro Assembler — for IBM 370, PDP 11

Pascal — for IBM 370
For MC6809 . . .

For MC6800...  Macro Assembler and Simulator
for IBM 370
Sigma 9
Nova
CDC6000
Honeywell 6000
PDP 11

MPL
for IBM 370
Sigma 9
CDC6000
Honeywell 6000

Macro Assembler — for IBM 370, PDP 11



Peripherals

Use of appropriate peripheral devices can generate sav-
ings by affording faster program development. Each
Motorola peripheral is supplied with the necessary circuitry
to perform the necessary development system interface
function.

EXORterm 155

EXORterm 155 is a video terminal which facilitates the
exchange of data between the user and the development
system via a high quality video interface in combination
with keyboard entry and a serial communications link using
speeds up to 9600 baud.

EXORterm 155 uses LS| components of the M6800
family to provide control of the display attributes, com-
munication facility, terminal switch/indicator control, and
keyboard inputs. The keyboard provides cursor control
keys and special keys to invoke functions unique to the
EXORciser and EXORmacs Operating Systems. These
keys can also be used by the designer for special routines.
An additional Text Edit mode feature permits multiuser
editing.

EXORterm 155 may be connected for either RS-
232C or 20/60 mA current loop operation. Like the EXOR-
term Development System, this display console contains
a high-quality CRT with a full 1920-character screen and
7 x 9 ASCII characters.

THE EXORdisk

The EXORdisk is a dual floppy disk storage system with
its own package of development software. EXORdisk is
designed to support either MDOS (the EXORciser Disk
Operating System) or VERSAdos (the EXORmacs Disk
Operating System). It facilitates high-speed data transfers
through fast headsettling time and logical sector arrange-
ment. An interface card connects this storage system to
the EXORmacs, EXORciser or EXORterm Development
Systems.

EXORdisk is available in various storage capacities.
EXORdisk I offers 512K bytes of storage. It is a single-
sided/single-density dual drive system with up to 256K
bytes of memory per diskette. EXORdisk Il is a double-
sided/single-density dual drive system with total storage
of 1 million bytes. An expansion unit is available for EXOR-
disk Ill which adds one additional disk drive and intercon-
necting cable to increase storage to 2 million bytes.

EXORterm

MICROCOMPUTER DEVELOPMENT SYSTEMS (continued)

Hard Disk

The longer, more complex programs written for ad-
vanced 16-bit processors like the MC68000 make much
higher data transfer speed and larger storage capacity a
necessity. New Hard Disk systems offer the EXORmacs
user a choice of high speed mass storage.

For multiuser operation in the EXORmacs system, Hard
Disk is required to provide rapid storage and retrieval for
a large number of files. Hard Disk storage greatly en-
hances and increases file access performance over a
floppy disk-based system.

Dot-Matrix Printers

Motorola dot-matrix printers are equipped with an in-
terface module and/or an interconnection cable assembly
that specifically adapts them to the various Motorola mi-
crocomputer development systems, including the EXOR-
macs, EXORciser, EXORterm and EXORset. In addition
these interface accessories permit the printers to be used
with Motorola Micromodules to provide more complete
availability of microcomputer system components. Printer
specifications are as follows:

FUNCTION PRT200 | PRT100
Print Speed (cps) 180 80
Lines-per-Minute (80 characters) 90 28
Bidirectional Printing Yes No
Dot-Matrix 7x7 9x7
ASCII Character Set 96 96
Tractor Feed Yes Yes
Condensed Print (10-16.5 cpi) — Yes

Dot-Matrix Printer

Hard Disk
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VERSAmodules

VERSAmodules represent a new class of modular
subsystems with which to implement a complete high-
performance microcomputer system. Based on the 16-bit
MC68000 microprocessor, and VERSAbus, Motorola’s
new high-speed system-interconnect bus, VERSAmodule
microcomputer systems rival the performance category of
medium range minicomputers.

Micromodules

An extensive set of compatible board-level, 8-bit micro-
computer subsystems with which to configure complete
systems with widely varying capabilities — quickly, effi-
ciently and cost-effectively.

Memory Systems

Our products include standard add-in memory boards
for the most popular micro/minicomputers, add-on mass
memory systems for mini/maxi computers, and custom,
one-of-a-kind, designs to customer specifications. Our
capabilities range from microprocessor-based systems
and memory boards to multimegabyte mass memory
systems.
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Micromodules

The Micromodule family consists of an extensive com-
plement of board-type products that permit rapid imple-
mentation of 8-bit microcomputers. It is headed by a
selection of differently configured, single-board mi-
crocomputers, requiring additionally only an appropriate
power supply, enclosure (see page 61 ), and a user ap-
plication program for implementation. These boards vary
in capabilities and applications due to difference in the on-
board microprocessor, as well as 1/0 and memory content.
System capabilities may be further expanded through the
addition of supplemental Micromodule memory boards.

Complementing these monoboard microcomputers is
a line of support modules (page 56 ) that permit expan-
sion of the basic microcomputer to systems offering
broadly expanded capabilities.

The photograph of Micromodule 19, utilizing the
MC6809MPU, is representative of the composition of
Motorola Monoboard Microcomputers. Variations
consist primarily in 1/0 and on-board memory confi-
guration.

Parallel Serial /0 Memory Clock
Part No. Options
Input/Output | RS-232C | RS-422| 20 mA | ROM |RAM |MPU| (MH2) P
M68MMO1 3 PIAs/60 Lines To 4K| 1K | 6800 1
M68MMO1A2 |2 PIAs/40 Lines | 1 ACIA MLI\jAs191’ To 8K| 1K | 6800 1
MesMvots |1 z'T’?fo Lines To 4K | 128 | 6802 1 Not Expandable
1 PIA/20 Lines Use
M68MM0O1B1A 1PTM 1 ACIA MM+ To 4K | 384 | 6802 1 Cassette /0
Printer Port (OPT.) Use To .
M68MM01D 1 PT™ 1 ACIA t MMi1* | 10K 6800 1,15 |Use 2K RAMs in ROM Sockets
1 PIA/20 Lines Use To .
M68MM17 1 PTM 2 ACIA MM11* | 40K 6809 1 Use RAMs in ROM Sockets
MeBMM1g/19a |1 PIA20 Lines | %?IA (OPT.)| Use | To | o lggog| 1MM19) |o 1 e ACIA with SSDA +
1PTM SSDA t | MM11* | 16K 2(MM194) | P
PIA = 16 Programmable 1/O Data Lines and 4 Control Lines t = Option-requires slight board modification
PTM = Three 16-bit Programmable Counter/Timers * = Option-requires additional Micromodule (MM11)
ACIA = Asynchronous Communications (RS-232C to 20 mA Current Loop Adapter)
SSDA = Synchronous Communications

Quick-Selection Guide — Memory Expansion Boards

RAM
Part Number/Name Dynamic Hidden
EPROM/ROM Static Refresh Refresh
M68MMO04 16K EPROM/ROM Module 1 to 16K
M6SMMO4A ROM/EPROM Module 1 to 64K (2 to 32K)*
M68MMO6 2K Static RAM Module 2K
M68MM09 4K Static CMOS RAM Module 4K
MEX6815-3 8K Dynamic RAM Module 8K
MEX6816-1HR 16K Dynamic RAM Module w/Hidden Refresh 16Kt
MEX68RR EPROM/RAM Module 1 to 16K 512.

*Using Pin Compatible RAMs **With On-Board Battery Backup 132K, 48K and 64K versions available.
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MICROMODULES (continued)

MC6809 — Based Monoboard Microcomputers

Parallel/Serial I/0 with Timer M68MM19,A

Features advanced MC6809 8-bit microprocessor with
high-level language capability and up to 2 MHz operation.
2K bytes of on-board static RAM is accessible from ex-
ternal DMA. Four sockets are wired to receive 2K or 4K
EPROMs, ROMs or pin-compatible RAMs. Contains one
MC6821 PIA (with strap-selectable 1/O buffering), one
MC6850 ACIA, replaceable with SSDA, optional RS-232C,
RS-422, or RS-423 serial interface, and one MC6840 PTM
with three 16-bit programmable timers. On-board dynamic
memory refresh control logic and DMA control logic pro-
vides versatile memory interface.

MC6800/MC6802 —

Parallel I/0 M68MMO1

Microcomputer board designed primarily for parallel I/O
applications. Timed by a 1 MHz crystal-controlled clock,
the board contains 1K bytes of static RAM and has un-
populated sockets for four 1K EPROMs or ROMs. Dy-
namic refresh circuitry permits use of external add-on
dynamic memory boards. The board mounts three Periph-
eral Interface Adapters (MC6821 PIAs) with 60 lines avail-
able for parallel I/O applications.

Parallel/Serial 1/0 M68MMO1A2

Similar to above, but uses one MC6850A synchronous
Communications Interface Adapter in place of one of the
PIA circuits. This reduces parallel I/0 to 40 lines, but adds
RS-232C serial interface capability.

Parallel/Serial /0 with Timer M68MM17

This module allows economical usage of MC6809 pro-
cessing power in cost-sensitive applications. It features
five 28-pin sockets for user-provided RAM/ROM/EPROM
devices up to 8K bytes each. Serial /O is available through
two RS-232C standard ports. A buffered parallel /O port
(MC6821-based) is also provided. Timing and counting
functions are accommodated with an MC6840 triple 16-bit
programmable timer/counter. This module is configured
for 1 MHz system operation.

Based Microcomputers

Parallel/Serial /O with Timers M68MM01B
M68MMO1B1A

Similar to 01A2 but sacrifices the second PIA (parallel
1/0 reduced to 20 lines) in favor of MC6840 PTM device
with three 16-bit binary programmable timers. M68MMO01B
has no EXORbus interface and no additional on-board
RAM, but 1B1A does have 256 bytes of additional RAM.
Both have sockets for up to 4K of EPROM. Type 1B1A
also features audio tape cassette interface circuitry.

Serial/Timer 1/0 with Printer M68MMO1D

Similar to 1B1A, but converts the PIA circuit to a ded-
icated parallel printer interface. The on-board ACIA may
be replaced with a Synchronous Serial Data Adapter
(MC86852) device to provide a synchronous interface. Five
sockets are available for 2K EPROMs, ROMs or pin-com-
patible RAMs.

Basic Microprocessor Assemblies

These subsystems provide the basic processing func-
tions of a microcomputer. When combined with additional
Micromodules, they offer a wide range of performance
options.

Central Processing Unit M68MMO02

Contains MPU and Timing/Control functions. This M6800-
based microprocessor board has 1 MHz crystal-controlled
clock. Includes timing and control for three-state and Halt
operations and on-board dynamic memory refresh control
logic.
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Arithmetic Processing Unit M68MM14, 14A

Basic arithmetic processor features AM9511 APU ca-
pable of the four major arithmetic functions, plus square
roots, logarithms and exponentiation, as well as fixed-point
16 and 32-bit operation, floating point 32-bit operation,
and float-to-fixed and fixed-to-float conversions. Sample
execution time for 32-bit floating point “multiply” is 49 ps
(MM14A). 1 MHz and 2 MHz operation.



MICROMODULES (continued)

Microprocessor Support Modules

Quick-Selection Guide — Data Converters, Analog

D/A
Part Number/N
art Number/Name High Level 12-Bit Low Level 16-Bit Voltage Current
M68MMO5A High-Level, 12-Bit 8 Channel Differential
M68MM05B High-Level, 12-Bit 16 Channel Single Ended
. . 8 Channel Differential
M68MM15A High-Level, 12-Bit 16 Channel Single Ended
. . 16 Channel Differential
M68MM15A1 High-Level, 12-Bit 32 Channel Single Ended
. 1 Channel Isolated
M68MM15B Low-Level, 16-Bit Expandable to 16 channels
M68MM15BEX  Low-Level Expander 1-4 Channel Expander
M68MMO05C Quad 12-Bit D/A 4 Channel
M68MM15CV Voltage D/A 1-4 Channel
M68MM15CI Current D/A 1-4 Channel
Quick Selection Guide — 1/0 Modules, Digital — Parallel
TTL Level Relay Opto Isolated
Part Number/Name Input Output Output input | Output
M68MMO03 32/32 Input/Output 32 32
MEX6820,6821-2 (2MHz) Input/Output 2 PIAs/40 /O
M68MM13A Digital Output 16
M68MM13B Digital Output 32
M68MM13C Optically Isolated Digital Input 24 (voltage in)
M68MM13D Optically Isolated Digital Input 24 (switch closures)
M68MM23 Optically Isolated Input/Output 1to 16 AC or DC IIO
Quick Selection Guide — I/0 Modules, Digital — Serial
i Interface IEEE 488-1978
Part Number/Name RS-232C | RS-422 | RS-423 | 20 mA Bus
M68MMO07 Quad Communications 4* 4* 4 4*
MEX6850 ACIA 1 1
MEX6850-2 2MHz ACIA/SSDA - " - -
M68MM11 RS-232C to TTY Adapter RS-232C to 20 mA Translator
M68MM12/ GPIB Listener/Talker/ Listener/Talker
12-1** Controller Controller
M6182I:l1v11"2 A GPIB Listener/Talker Listener/Talker
M68DIM2A Display Interface Composite Video at 0.5V, 75 2 (Compatible with M68MDM1 CRT)

“ACIA or SSDA and Interface are User Options.
**SSDA and Interface must be installed by the user.

Memory — i/0O Moduies, Digital Serial/Parallel

***M68MM12/12A for 6800-based systems
M68MM12-1/12A1 for 6809-based systems

Part Number

Name

M68MM16/16A

Combo ROM/RAM — /O Module
1 PIA, 1 PTM, 1 ACIA, 2K RAM, To 32K ROM/EPROM
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Micromodules (Continued)

Microprocessor Support Modules
Data Converters

Analog-to-Digital

Micromodules 15A/A1 accept analog input voltages
ranging from 625 mV to 10 volts full scale, and convert
them with nominal 12-bit resolution into a digital repre-
sentation. Micromodule 15A provides 16 single-ended or
8 differential input channels while Micromodule 15A1 of-
fers 32 single-ended or 16 differential input channels.

The module comprises analog input multiplexers; means
(strappable option) for operating with single-ended, pseudo-
differential or true-differential inputs; means (strappable
option) for choosing unipolar 5 or 10 volt full scale or
choosing bipolar =5 or =10 volt full scale input levels.
A software programmable gain amplifier offering gain fac-
tors of X1, X2, X4, or X8, an A/D converter of nominal 12-
bit resolution, a 5-volt to + 15-volt dc to dc converter, and
TTL-compatible buffers for the system address, control,
and data busses are also provided.

M68MMO5A, B
Similar to above, but has only 8-channel differential
(MM5A) or 16-channel single-ended (MM5B) analog in-
puts. Input range is (strappable) =10 mV to =10 V and
gain range is resistor programmable from 1 to 1000 V/V.
Unipolar full scale inputs of 0 to 5 V and 0 to 10 V, and
bipolar inputs of +2.5V, =5V and +10 V are jumper
selectable.

Digital-to-Analog

4-Channel, Voltage Output M68MMO5C
Four independently selectable 12-bit input channels

providing full-scale output voltages of 0-10 V, 0-5 V,

+25V, +5Vand +10 V (jumper selectable). Operates

on single 5 V supply due to on-board +15 V dc-to-dc

converter.

4-Channel

Current/Voltage Output M68MM15CV, CI
Four 12-bit D/A channels with strap selectable full-scale

outputs of 0-10V, 0-5V, =10V and +5 V (each channel)

for Module 15 CV, and 4 to 20 mAdc output for Module

Cl. Input may be in natural binary or in two’s complement

code.
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Micromodules (Continued)

Input/Output Modules

Digital, Parallel

Universal PIA-Controlied I/O MEX6820, 21-2

Contains two versatile MC6821 PiAs with a total of four
separate 8-bit I/O ports for peripheral interfacing. Each I/
O port has four interrupt lines, two of which may be used
as peripheral control lines. On-board circuitry allows
switch selectable base-memory address locations for
each PIA.

32-In/32-Out Expansion Module M68MMO03

32 bits of parallel input + 32 bits of parallel output, in
four contiguous 8-bit bytes.

This 1/0 expansion module can transfer 4 bytes of in-
formation between a microcomputer and an external sys-
tem, thus speeding up the data transfer cycle. Using the
MC6800 MPU index register or the MC6809 D register,
all 32 input bits can be read and stored in 20 machine
cycles, while only 18 machine cycles (16 for MC6809) are
required to load and latch the 32 output bits. Inputs and
outputs are TTL compatible.

16/32 Channel Relay Output M68MM13A, B
Micromodules 13A and 13B provide 16 or 32 digital
relay terminated (on-board) output channels, respectively,
used to isolate the microcomputer from the system being
controlled. Each output (contact closure) is isolated from
the microcomputer bus up to 600 Vdc and from channel-
to-channel up to 300 Vdc. Varistors are used to protect
each reed relay contact by suppressing high voltage tran-
sients such as those encountered in inductive circuits.

24-Channel Optically Isolated
Digital Input Modules M68MM13C, D
These modules have 24 optically isolated byte-orga-
nized (groups of eight) input channels that provide a high
degree of isolation between the microcomputer and the
equipment being monitored. User-supplied channel input
voltages of 17 volts or greater are read as a logical 1;
voltages of 4 volts or less represent a logical 0. Micro-
module 13D has an on-board power supply to provide a
wetting current for applications where the input to a chan-
nel is a switch (or relay) closure rather than a voltage. On-
board address selection permits each board to be placed
anywhere in memory.
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Digital, Serial
Quad Serial 110 M68MMO07
This module mounts four MC6850 Asynchronous Com-
munications Interface Adapters (ACIAs) or user-installed
MC6852 Synchronous Serial Data Adapters (SSDAs) with
a strap-option selected baud rate for each of the four ports.
Strap option also selects RS-232C, RS-422, RS-423 or
20 mA interface for each port.

ACIA Modules MEX6850, 50-2

Mounts one MC6850 ACIA and offers both TTY and
RS-232C data terminal interface with either 1 MHz
(MEX6850) or 2 MHz (MEX6850-2) operation. Features
eight switch-selectable baud rates between 110 and 9600
baud. MEX6850 has its RS-232C output configured as a
modem; 6850-2 as a terminal.

Interface Bus

(GPIB) Modules M68MM12, -1/12A, A1
.. . provide the hardware necessary for implementing an
interface to the General Purpose Interface Bus (GPIB)
— the IEEE STD 488-1978 — for use with Micromodule-
based systems.

Micromodule 12A and 12A1 provide the Listener/Talker
functions of the GPIB, allowing the user's system to send
and receive data bytes, request service and respond to
parallel and serial polls. To these functions, Micromodule
12 and 12-1 add the Controller function, permitting the
user’s system to send commands and conduct serial and
parallel polls.

Optional M6800 and M6809 software routines for use
with both modules are also available. With minor modifi-
cations, this software may be used in most cases to fulfill
the application requirements.

Micromodules 12 and 12A are bus compatible and sys-
tem compatible with MC6800 and MC6802-based mono-
boards, with other memory and 1/0O Micromodules, and all
MC6800 Development Systems. Micromodules 12-1 and
12A1 are compatible with MC6809-based systems.



MICROMODULES (Continued)

Memory Modules

Static RAMs

2K Static Array M68MMO06

Consists of two 1K-byte NMOS memory packages, to-
gether with EXORbus buffers and facilities for on-board
and off-board address select.

4K CMOS RAM with Battery Backup M68MMO09

Low-power CMOS RAM with on-and-off-board address
select. On-board battery with minimum 4-day retention
capability.

Dynamic RAM

16K RAM with Parity MEX6816-1HR
16K bytes of dynamic NMOS memory with switch se-

lectable base-memory address for the array. Memory re-

freshes without processor timing interruption.

Combination Memory/IO

Memory, I/O Expansion Module M68MM16

This memory and /O Expansion Module allows eco-
nomical addition of small increments of ROM, RAM, serial
1/O and parallel /O to systems configured with 6800- or
6809-based monoboard microcomputers. It provides four
sockets for up to 32K bytes of ROM/EPROM, or pin-com-
patible RAM devices. 2K bytes of static RAM is also sup-

plied. A full 20 lines of buffered paralle! /O is provided as
a printer interface or for other parallel /0 requirements.
A single serial port based on an ACIA is also provided
with user selection of RS-232C, RS-422, or RS-423 in-
terface. A triple 16-bit programmable timer/counter is also
included. This module is useable in either 1 or 2 MHz
systems.

Prewired Memory Boards

ROM/RAM Combination MEX68RR

Unpopulated board wired to accept up to 16K bytes of
ROM/PROM in four 4K-byte arrays and up to 512 bytes
of RAM in 128 byte increments.

ROM/EPROM Array M68MMO4A
Sockets for up to sixteen 1K, 2K or 4K EPROMs or
ROMs or pin-compatible RAMs.

Auxiliary Support Modules

Power-Fail Detect Module M68MM10A, B

Provides a power-fail detect sequence; NMI, PWRFAIL
and RESET whenever the line voltage drops cycles or
goes below an adjustable level. These signals can be used
in a system to protect critical data in battery backed up
RAM (e.g., MM09 or MM19).

M68MM10B adds a CMOS Time-of-Day Clock, Cal-
endar and RAM (50 bytes) function with on-board battery
backup.

Time of Day Clock Module M68MM10C
Provides battery backed up Time-of-Day Clock, Cal-
endar and RAM (50 bytes) functions.

Universal Support Module MEX68USM

Allows the user to design a unique module to implement
the M6800 family of parts. The complete development
system bus is available for the user to implement by
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header, platforms, wirewrap sockets, or switch selection.
Three /0 edge connectors provide 120 lines accessible
at plated-through holes.

Four hexadecimal address select switches allow the
user to generate a fully decoded chip select; two header
areas provide a “don’t care” option on each address line.

Wirewrap Module MEX68WW

Permits the user to construct and incorporate his custom
circuits into a Micromodule or EXORciser system. Incor-
porates power bus and the ground bus printed wiring runs.
The module has standard pin spacing and provisions for
14, 16 and 24-pin wirewrap sockets and for two 50-pin
wirewrap flatribbon cable connectors.

Extender Board MEX68XT
Allows the user to extend a micromodule board out of
the chassis for troubleshooting and debugging.



MICROMODULES (continued)

Firmware/Software

Micromodule M68MMOBA is a ROM containing the
MICRObug monitor/debug functions, and is intended for
use with Monoboard Microcomputer M68MM01A2, which
contains its own serial communications port. Micromodule
MMOB8A which includes an MEX6850 Asynchronous Com-
munications Interface Adapter (ACIA) module can be used
with Micromodules M68MMO1 or M68MMO2 (which do not
themselves contain serial 1/0).

User interactive program provides both hardware and
software development and debugging.

Real-Time FORTRAN (6800)
M68RTFRO2M — MDOS Diskette

Resident Real-Time FORTRAN is a high level program-
ming language which provides the programmer with the
capability of writing real-time software for the 6800 MPU.
In addition to the scientific and engineering problem-
solving features normally found in FORTRAN, Real-Time
FORTRAN also contains an execution-time operating sys-
tem. Driver routines are also included for the various digital
and analog input-output Micromodules. The Real-Time
FORTRAN Compiler translates the source program into
a relocatable object module which the linking loader con-
verts into an executable object unit. The Real-Time
FORTRAN Compiler requires 48K bytes of memory for
compilation in an EXORciser or EXORterm 220.

Real-Time Executive (6809)
M6809RMS09 — MDOS Diskette

The 6809 Real-Time Executive’ provides a multitask
control capability for 6809-based systems. RMSO09 is re-
locatable and ROMable and may be used with Micro-
module 19 or other similar systems. Some features of
RMSO09 are:

® Interrupt handling

® Timer support

® Services up to 255 tasks with task scheduling based
on priority levels

® Support tor I/O control
® Provides for interactive system control task

® Task oriented debugger with trace capability available
for optional inclusion

® Permits resource sharing

Resident ROM BASIC interpreter for use
with MICRObug
M68BASRC2 — seven programmed EPROMs
M68BASRM2 — The above EPROMSs on
EPROM Module

The MICRObug Resident BASIC Interpreter allows the
user 1o take advantage of the high-level BASIC language
in developing his Micromodule programs.

BASIC-M Compiler
M6809BASICM-MDOS Diskette

The M6809 BASIC-M Interactive Compiler is an easy-
to-learn and easy-to-use high-level language which pro-
vides the power to solve a wide variety of problems with
particular emphasis on real-time, process control and busi-
ness-related applications. BASIC-M has a number of fa-
cilities commonly associated with other higher level lan-
guages, plus enhancements specifically oriented toward
microprocessors. This BASIC-M package requires 48K
bytes of RAM for compilation in EXORciser or EXORterm
220.

Software Module

MDOS Diskette (6800) M68MM12SWM/
12ASWM

MDOS Diskette (6809) M68MM12-1SWM/
12A1SWM

This source-code software provides the user with the
source-code that can be used to implement the GPIB pro-
tocol. In addition, a how-to-use training program and dem-
onstration program are also provided.

SUPERbug Firmware (M6809) M68MM19SB
SUPERbug is the combination of two separate Program
Modules.

Module | — 4K program containing SUPERIink, SUPERio,
and SUPERutil
® SUPERIink —
A program linkage and RAM allocation manager
which allows physically disassociated, position-
independent Software/Firmware Micromodules to
intercommunicate.

® SUPERio —
An extensive, device-independent macro input/output
support package.

® SUPERutil —
contains the various routines utilized by SUPERmon
which are fully available to the user.

Module i — a 2K relocatable monitor routine, contains

SUPERmon.

® SUPERmon —
A high performance system monitor and debugger
in a separate 2K Program Module. This module is
intended for use during the debug phase of devel-
opment and may be removed from the final produc-
tion configuration.



Micromodules (continued)

Packaging/Hardware

Chassis, Card Cages and Power Supplies

Bringing a modularized microcomputer system on line
is simple with these accessories designed to match the
Micromodule architecture and your end use. A variety of
chassis with integral power supply, and card cages with
separate power supply are available to tailor the system
to your requirements . . .

5, 10, and 14 Slot Chassis M68MMLS, SC, FL.C

Micromodule chassis with Power Supply for standard
RETMA 19" rack mounting. Available in two pre-wired
ready-to-use top-load models: long 10-card chassis, (LC),
and short 5-card model, (SC). A front-load, 14-slot chassis
(FLC) is also available. All versions use 15 A (@ 5 V)
triple dc output power supply with specifications of
M68MMPS2-1, below.

M68MMLC

5 and 10 Slot Card Cages M68MMCC10, 5

Two card cages, with 10-card (CC10) or 5-card (CC5)
capacity. Cages may be mounted in five possible orien-
tations and have accommodations for power connection.

Triple Power Supply M68MMPS2-1
Triple Output Power Supply designed to handle voltage
and current requirements for up to 14 Micromodules. Of-
fers 15 A output at 5 Volts for five-volt MPU system, plus
separate +12 V and —12 V outputs (2.5 and 1.5 A, re- M6sMMCC10
spectively) for associated memory systems and other
accessories. Dimensioned for mounting on either side
of card cages.
Mounting Hardware
Rack mount slide kits are available for all three chassis
types:
M68MMLK — Used with the long chassis, M6BMMLC
M68MMSK — Used with the short chassis, M6GBMMSC
M68MMFLK — Used with the front-load chassis,

M68MMFLC M68MMPS2-1

CRT Monitor

5" Display Monitor M68M1000-155
Display Monitor offers sharp picture detail with 650 line
horizontal resolution, small spot size. The compact chas-
sis has circuitry on two removable boards. Components
are all solid-state (except the picture tube), drawing less
than one amp at 12 Vdc. The M68M1000-155 interfa-
ces directly with M68DIM6 Display Interface Module.

M68M1000-155
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VERSAmodules

Monoboard Microcomputers

M68KVMO1A1 (32K)
M68KVMO1A2 (64K)

The VERSAmodule Monoboard Microcomputer is a
complete 16-bit microcomputer system on a board. The
heart of the system is the MC68000 Microprocessor Unit,
which represents a significant advancement in 16-bit mi-
crocomputer system architecture. Its architectural features
are optimized for the support of advanced high-level lan-
guages such as Pascal, with the result that program de-
velopment is quicker and easier than heretofore possible.

The recommended development system for VERSA-
module Microcomputer system development is the
EXORmacs (see page ). EXORmacs is a multiuser de-
velopment system, floppy disk or hard disk based, and is
provided with advanced software development tools in-
cluding a Macro Assembler, Pascal Compiler, CRT Editor,
and Linkage Editor. Since EXORmacs also provides the
VERSAbus interconnect structure and the VERSAdos op-
erating systems, VERSAmodule applications can be easily
developed and checked out in the EXORmacs chassis,
and then moved to the target system for final debug.

Features

1. MC68000 MPU with 8 MHz clock
2. VERSAbus interface
3. 2serial I/0 ports (RS-232C), one programmable syn-
chronous/asynchronous and strappable for RS-422;
second port async only; both terminal/modem
selectable
4. 4parallel I/O ports (each with 8 data and 2 handshake
lines)
. Triple 16-bit programmable timer
. Backplane input/output connector
. 8 sockets for up to 64K bytes of pin compatible
2-, 4-, or 8K-byte ROM or EPROM devices
8. 32K bytes (M68KVMO1A1) or 64K bytes
(M68KVMO01A2) DRAM with byte parity
9. System test and reset switches, and board status in-
dicators (LEDs)
10. VERSAbus interrupt handler
11. System controller functions:
VERSAbus arbiter
VERSADbus system clock, reset, etc.
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System Configuration

The VERSAmodule product line offers a number of sup-
port accessories that permit immediate implementation of
complete systems. The available support modules include
Dynamic RAM modules with 32K, 64K, and 128K byte
capacity, a Floppy Disk Controller module, a Multichannel
Communications module, a Universal Intelligent Periph-
eral Controller module and a Universal Disk Controller
System. Additional modules are planned.

All VERSAmodules are compatibly designed to operate
with Motorola’s versatile VERSAbus interconnect system
which is designed for Multiprocessor operation, Direct
Memory Access operations, Multi-Level Interrupt capabil-
ity and Self-Test-control.

Together with packaging accessories including power
supplies, card cages, and chassis, presently available
VERSAmodules permit the configuration of microcom-
puters suitable for large-scale control, communications
and general data processing applications.



VERSAmodules (continued)

Support Modules for System Implementation
Universal Disk Controller — UDC (two board set) M6BKVM21
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Universal Disk Controller M68KVM21

The combination of the UIPC Module and the Disk In-
terface Module comprises a 2-board set known as the
Universal Disk Controller (UDC). The UDC affords to
VERSAmodule-based systems a compact, high-perfor-
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Multichannel Communications
Module (MCCM)

® Four Asynchronous Serial /O Ports

® RS-232C Serial Interface Standard, with
programmable baud rates to 9.6K baud

® Industry standard parallel printer port

® VERSAbus Interface

® Intelligent Peripheral Controlier (IPC) Architecture,
including:
8-bit Microcomputer Unit
128 byte shared RAM for Command
Packet Transfers
High-speed FIFO buffer for data transfers
DMA controller to Global RAM on VERSAbus
Self-Test Firmware
Test & Diagnostic Serial Port

M68KVM30
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Disk Interface Module

mance intelligent interface to both industry standard Hard
Disk and Floppy Disk drives. The UDC has been qualified
with hard disk drives of up to 300 megabyte capacity, and
supports up to 4 floppy disk drives with a total of 2 mega-
byte storage.
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Floppy Disk Controller
(FDC) Module M68KVM20
® Interface to two or four double-sided, single-density
8" Floppy Disk Drives
® VERSABUus Interface
o Intelligent Peripheral Controller Architecture
(See MCCM Features)

Dynamic RAM Module

M68KVM10-1 (32K)
M68KVM10-2 (64K)
. M68KVM10-3 (128K)
VERSAbus-compatible dynamic memory module with
32K, 64K, and 128K-byte population options. May be used
as ROM through strappable Write Disable function. A sim-

ilar strap option enables or disables byte parity.



VERSAmodules (continued)

Packaging and Software
System Packaging Accessories

5Y4" Chassis with Power Supply
M68KVMCH1-1 (15A)
M68KVMCH1-2 (30A)
4-slot card cage, expandable to 12 slots in groups
of 4
Power supply (15 A or 30 A options)
Forced air cooling
19" rack mountable with slides provided
24" depth

4-Slot Card Cage (stand-alone) M68KVMCCH1

® Expandable to 12 slots in groups of 4

Power supplies M68KVMPS1/M68MMPS1-1
® Power fail detect feature
® Low power option (15 A @ 5 Vdc,
e High power option (30 A @ 5 Vdc,
+ 15 Vdc)

VERSAbus Adapter Module
® Provides VERSAbus systems with the ability to
utilize EXORbus family /O modules including
Micromodules

VERSAbus Extender Module
® Mechanical inserters and ejectors for module under
test to extender module
® Full length card guides

VERSAbus Wirewrap Module
e Standard pin- spacing for 14, 16, 18, 24, 40 and 64
pin wirewrap sockets

12 Vdc)
12 Vdc,

=+
+

Software/Firmware Support

Motorola provides standard software and firmware
packages to support the VERSAmodule Monoboard Mi-
crocomputer, within the categories of Real-Time Execu-
tives, Operating Systems, and Debuggers/Loaders. The
principal features of these software products are as
follows.

RMS68K — Real-Time Multitasking

Executive Software
Memory-Resident (ROMable)
Physical (Channel) 110
Muititask Dynamic Scheduling
Software and Hardware Interrupt Processing
High-Speed Interrupt Response
Intertask Communication and Task Synchronization
Dynamic Allocation and Management of RAM
User Trap Handling
Exception Processing
Time Delay, Periodic Task Activation, Time-Of-Day
Easy Addition Of User-Written Device Drivers
Upward Compatible To Real-Time
Disk Operating System
® Compatible with EXORmacs System Software
e Customization via SYSGEN

VERSAdos — Real-Time Disk Operating System

® Provides All Real-Time Multitasking Software
Features Of RMS68K, plus

® Device Independent I/O and Logical I/O

® Wait and Proceed Mode 1/0

® Standard Device Drivers

e Multi-Level File Directories

® Shared File Access

® Dynamic or Contiguous File Space Allocation

® Random, Sequential, and Indexed Sequential
File Access

VERSAbus — Debug/Monitor/Loader Firmware
® |nitialization
® Display/Change Memory
® Display/Change Registers
® Set and Clear Breakpoints
® Block Initialize
Block Move
® Search for a (Masked) Value
TRACE with optional instruction count
Downline Load



Memory Systems

Board Selector Guide

Access Time

Host Computer Motorola Device Organization* Typ (ns) Parity
LSI-11,11/02,11/03 MMS1122N3032 32KX16 300 NO
LS1-11/23, PDP-11/03 MMS1132N3128 128KX16 300 NO

MMS1132P3128 128KX18 300 YES
PDP-11/04 through MMS1117-38PC 64KX18 300 YES
PDP-11/60. (Uses HEX SPC Slot.) MMS1117-48PC 64KX18 350 YES
PDP-11/04, PDP-11/34 MMS1128P3064 64KX18 300 YES
(Modified UNIBUS Compatible) MMS1128P3096 96KX18 300 YES
PDP-11/04, PDP-11/24 MMS1119P3128 128KX18 300 YES
PDP-11/34 (Modified & Extended MMS1119P4128 128KX18 350 YES

UNIBUS Compatible)
PDP-11/44 MMS1129E4512 1 Mbyte with EDAC (Error 350 NO
Detection and Correction)

PDP-11/70 MMS1170E1064 256 Kbyte*** ** NO
VAX-11/750 MMS750AE1064 256 Kbyte*** ** NO

MMS750BE 1256 1 Mbyte*** *x NO
VAX-11/780 MMS780AE1032 256 Kbyte*** *x* NO
SBC 80/—, SBC 86/— MMS8512E 512 Kbyte (with EDAC) 350 NO
(MULTIBUS Compatible) MMS8256E 256 Kbyte (with EDAC) 350 NO
EXORmacs, VERSAmodule MMS68KEA4512 512 Kbyte (with EDAC) 350 NO

LSI, PDP, VAX, & UNIBUS are trademarks. of Digital Equipment Corp.

MULTIBUS is a trademark of Intel.
* Only the most popular versions are listed. Depopulated models are also available in most series.

** Access Time is a function of DEC controller as well as listed array card.
*** These cards support EDAC. Actual circuitry is on DEC controller board.
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Over 50 years of experience and innovation in elec-
tronics led to the development of Motorola’s wide-ranging
lines of NMOS, HMOS, and CMOS, microprocessors, and
microcomponents. Motorola’s microprocessor and micro-
components range from those that will replace several
packs of logic to those that can replace many computers
in computing power. Computing power is very important,
but it is not the only consideration. At Motorola, quality
and reliability are the other two considerations that go into
every peripheral that we make. When a Motorola NMOS,
HMOS, or CMOS component is designed into an appli-
cation, it is the result of over 50 years of electronic know-
how, innovation, and quality.
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Microcomputer Components

MPU/MCU Options for System Designs

Choice of Technology: Choice of
HMOS CMOS ECL Processing Power:
NMOS (Very Low Power) (Very High Speed)
1-Bit 4-Bit 8-Bit 16-Bit
MC6800 MC145008 MC10800
MC6801 MC141000 MC14500B MC141000 MC6800 MC68000
MC68701 MC141200 MC141200 MC6801 (32-bit internal)
MC6802 MC146805E2 MC10800 MC68701
MC6802NS MC146805G2 MC6801U4
MC6803 MC146805F2 MC6802
MC6805P2 MC6802NS
MC6805P4 MC6803
MC6805R2 MC6805P2
MC6805U2 MC6805P4
MC68705P3 MC6805R2
MC68705R3 MC6805U2
MC68705U3 MC68705P3
MC6808 MC68705R3
MC6809 MC68705U3
MC6809E MC6808
MC68000 MC3870
MC3870 MC146805E2
MC146805G2
MC146805F2
MC6809
(16-bit internal)
MC6809E
(16-bit internal)
Choice of Functional Choice of Language Orientation:
Completeness: Low-Level High-Level choi
Language Designer’s Choice
MPU with McU Language guag 9
MPU/CPU/ALU  On-Chip RAM  MPU with On-Chip MC6800 MC6809 MC14500B
RAM, ROM & 1/0 MC6801 MC6809E MC10800
MC68701 MC68000
MC6800 MC6802 MC6801 MC6802
MC6808 MC6802NS MC68701 MC6802NS
MC6809 MC6803 MC6801U4 MC6803
MC6809E MC146805E2 MC6805P2 MC6805P2
MC68000 MC6805P4 MC6805P4
MC145008 MC6805R2 MC6805R2
MC10800 MC6805U2 MC6805U2
MC68705P3 MC68705P3
MC68705R3 MC68705R3
MC68705U3 MC68705U3
MC3870 MC6808
MC141000 MC3870
MC141200 MC141000
MC146805G2 MC141200
MC146805F2 MC146805E2
MC146805G2
MC146805F2
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Supplementary Circuits for Microcomputer System

Expansion
... for NMOS Systems

INTERFACE CIRCUITS
FOR 8-BIT SYSTEMS

For MC6800 Two-Phase Clock Generation —
MC6875

For Parallel-Oriented Applications
1/O-Timer-ROM — MC6846
Peripheral Interface Adapter — MC6821
Industrial Interface Adapter — MC6822
Priority Interrupt Controller — MC6828
Programmable Timer — MC6840
General Purpose Interface Adapter — MC68488

For Serlal Applications

Enh d Prog! C ication Interface — MC68661
Multi Protocol Communication Controller — MC68652
Polynominal Generator Checker — MC68653

MEMORIES
RAMs — Static
128 x 8 Bit — MCM6810/68A10/68B10
1024 x 4 Bit — MCM2114/21L14
RAMs — Dynamic
4096 x 1 Bit — MCM4027A
16384 x 1 Bit — MCM4116B
MCM4517
65536 x 1 Bit — MCMe6664
MCM6665

ROMs (Mask Programmable)

Microprogrammer Controller — MC10801

Timing Function — MC10802

Memory Interface Function — MC10803
Bidirectional Translators (ECL/TTL) — MC10804/5
Dual Access Stack — MC10806

5-Bit Transceiver — MC10807

Programmable Multibit Shifter — MC10808

Asynchronous Communications Interface Adapter — MC6850 128 x (7 x 5) — MCMB670
Advanced Data Link Controller — MC6854 128x (9x 7) — MCM66700
Synchronous Serial Data Adapter — MC6852
Digital Modem — MC6860 )
Digital Modulator — MC6862 2048 x 8 Bit — MCMB6BA316E
MCMB68A316A
For Complex Peripheral Control MCM65516
Direct Memory Access Controller — MC6844 .
Floppy Disk Controller — MC6843 4096 x 8 Bit — MCM68A332
CRT Controller — MC6845 8192 x 8 Bit — MCM68A364/68B364
Video Display Generator — MC6847 MCM68365
Floating Point ROM — MC6839 MCM68366
Memory Management Upit — MC6829
Data Security Device — MC6859
Real-Time Clock plus RAM — MC146818 EPROMs
For Dynamic Memory Control .
Dynamic Memory Controller — MC3480 4096 x 8 Bft - MCM2532
Address Multiplexer and Refresh Address Counters — 8192 x 8 Bit — MCM68764
MC3232A,MC3242A MCM68766
For System Expansion
Octal Buffer/Latch — MC6882A,B/MC3482A,B
Hex Buffer Inverters — MC6885/MC8T95 through MC6888/
MC8T98
Quad Bus Transceivers — MC6880A/MC8T26A and MC6889/
MC8T28
Three-Channel Bidirectional Bus Switch —
MC6881/MC3449
FOR 16-BIT SYSTEMS
Intelligent Peripheral Controller — MC68120, MC68121
Cluster Terminal Controller — MC68122
Memory Management Unit — MC68451
DMA Controller — MC68450
Parallel Interface/Timer — MC68230
...for CMOS System
INTERFACE CIRCUITS MEMORIES
(In addition to the 8-bit circuits listed above) RAMs — Static
Real-Time Clock plus RAM — MC146818 1024 x 1 Bit — MCM6508
Parallel Interface — MC146823 MCMé6518
EEPROM
2048 x 8 Bit — MCM65516
... for ECL Bit-Slice Systems
MEMORIES
INTERFACE CIRCUITS RAMs

8 x 2 Bits — MCM10143
16 x 4 Bits — MCM10145
128 x 1 Bit — MCM10147

256 x 1 Bit — MCM10144, MCM10152

1-24 x 1 Bit — MCM10146
PROMs

32 x 8 Bit — MCM10139

256 x 4 Bit — MCM10149
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NMOS & HMOS Components

Motorola manufactures a line of NMOS/HMOS MPU/MCU
components suitable for virtually any desired application. The
first-generation devices (shown below) are basic 8-bit mi-
croprocessors for general purpose applications. Used with
an assortment of peripherals from the facing page, these
units allow the configuration of systems designed to provide
custom performance at a cost-effective price.

The 2nd generation of components is based on the
MC6800 MPU (except MC3870) and uses the same bus
system and instruction set. However, they have on-chip
RAM, ROM, /O, etc. which makes them functional micro-
computer units. The MC3870 is a simple dedicated MCU that
uses the instruction set of the popular F8 microcomputer, not
compatible with the M6800 family instructions or peripheral
components.

The third generation includes an 8-bit and 18-bit processor
offering the most powerful operations in their respective chip
classifications. Designed for efficient handling of high-level
languages they feature position-independent coding and re-
entrant programming that makes them competitive in per-
formance with low- and medium-end minicomputers. Thus,
they mark the start of a new era of microprocessing.

MICROPROCESSOR
UNITS

1st Generation

MICROCOMPUTER
UNITS

MC6800
MC6808
MC6802
MC6802NS
2nd Generation
|
| 1
| MC3870
I
I |
I M6805
| Family
3rd [
Generation
] MC6803
MC6809
MC6809E l
MC6801
MC68000
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The 1st Generation
8-Bit MPUs
MC6800 ¢ MC6802 ¢ MC6808

The MC6800 MPU

This microprocessor was the first of the M6800 MPU Fam-
ily and still remains a highly cost-effective processor for a
great many process-control and data-communications ap-
plications. Seventy-two powerful instructions and six different
addressing modes give it unexcelled capability, and a full
range of compatible peripheral chips offer the widest possible
latitude in system implementation. After years of field ex-
perience, the MC6800 has earned an enviable reputation as
one of the easiest-to-use processors available.

Moreover, to tailor the system to your specific needs at the
lowest cost, the MC6800 (and its peripherals) is available in
two different packages, three different temperature ranges
and three speed ranges, as follows:

Temperature Frequency Limit
Range 1 MHz 1.5 MHz 2 MHz
0to70°C MC6800P L MC68AQOP L MC68B0OP L
—4010 85°C MC8800CP CL MC68A00CP CL
— 5510 125°C MC6800BQCS CQCS

P suffix = Plastic Package L suffix = Ceramic Package S suffix = Cerdip Package

The MC6802 MPU

This versatile processor has all the attributes of the basic
MC6800, but it reduces the component count of a minimum
microcomputer system to only two, compared with a mini-
mum of four with the MC6800.

The built-in clock operates at a maximum frequency of 1
MHz but, thoughtfully, the chip designers have added an on-
chip divide-by-four circuit to permit the use of an external 4-
MHz crystal in lieu of a far more expensive 1-MHz crystal.
In addition, the first 32 bytes of the built-in RAM may be
operated in a low-power mode, from an external power
source, to prevent the loss of information during a power-
down situation.

Utilizing this MPU, a minimum microcomputer system con-
sists of:

1 MC6802 MPU

1 MC6846 ROM-1/O-Timer Unit

Of course, the system is expandable to any requirement
with the adapters, expanders, and other peripheral chips that
are a part of the M6800 Family.

The MC6802 is available in both ceramic (suffix L) and
plastic (suffix P) package.

The MC6808 MPU

This low-cost version of the MC6802 has an on-chip clock
oscillator and driver, but no on-chip memory. It can utilize up
to 64K of external RAM, ROM, or peripherals.



The 2nd Generation
8-Bit Single-Chip
Microcomputers

MC6801 e MC6803 ¢ M6805 Family

Vee
L Enable
- J—
- | =—O Nmi
F—0O iRQ
Ve Standby O—e [—) Port 3
Reset O——| ____} 1/0 Strobes
Port 1 Port 3
8 1/0 Lines 8 1/0 Lines
Port 4 Port 2
8 1/0 Lines 51/0 Lines

The MC6801 in the Single-Chip Mode

Take a basic MPU; add an on-chip clock and timer; put in
enough Read-Only Memory to handle the program routines
for a dedicated application, and enough Read/Write (RAM)
Memory capacity to handle the associated manipulations;
cap it off with sufficient Input/Output capability to interface
with a number of parallel and serially oriented peripherals
— and you have a single-chip microcomputer.

The single-chip system doesn't necessarily have all the
flexibility of a multichip system, but with adequate capacity
to handle a specific requirement, it can usually save both
component cost and equipment manufacturing cost.

Motorola’s line of MCUs has multiple user advantages:

1. A variety of MCU architectures to fit a user's dedi-
cated application.

2. Compatibility with all M6800 support chips, for ease
of system expansion.

3. Compatibility with M6800 software for upgraded sys-
tem designs without designer reorientation or obso-
lescence of existing software libraries.

The MC6801

.. . the most advanced M6800-based microcomputer to date.
Useful in a wide variety of applications requiring both parallel
and serial /O capability, yet suitable for system expansion
with external M6800 peripheral components. A full expansion
bus permits up to 64K memory bytes. An expanded MC6800
instruction set offers 16-bit operations as well as an 8 x 8
multiplication producing a 16-bit result. The MC6801 retains
full object code compatibility with the standard M6800
instructions.

® On-Chip Clock with Divide-by-Four Circuit

® 16-Bit On-Chip Timer

® 2K Bytes of ROM

® 128 Bytes of RAM (Retainable with Vcc Standby)

® 31 Parallel I/O Lines

The versatile MC6801 MCU may be used in three basic
operating modes:

1. The Single Chip Mode (see diagram at left) uses the
MC6801 as a self-sufficient microcomputer with 24 parallel
I/0 lines, two handshake lines, plus an additional five lines
(Port 2) that may be used as parallel I/0, serial I/O, or timer.

2. The Expanded Non-Multiplexed Mode uses the
MC6801 in conjunction with M6800 peripheral circuits to ex-
pand its capacity. In such applications; the eight Port-3 lines
are used as data lines for the peripherals and the Port-4 lines
represent the peripheral Address lines. Thus the system is
expandable to a maximum of 256 external address locations.

3. The Expanded Multiplexed Mode permits a vast ex-
pansion of system capabilities; the eight Port-4 lines become
the high-order Address lines and the Port-3 lines are multi-
plexed to serve as Data lines and, alternatively, as the low-
order Address lines. In this configuration, up to 64K external
addresses are available.

4. MC6801U4: A development of the MC6801 with addi-
tional ROM (4K-bytes total), RAM (192 bytes total) and ex-
tra timer features.

The MC68701

The MC68701 is an EPROM version of the MC6801 in
which the ROM is replaced by 2K of UV-erasable PROM.
The EPROM is programmed by the CPU of the MC68701.

The MC6803

Limited version of MC6801, above. Has all the major at-
tributes of the 6801, but requires external ROM and has a
maximum of 13 paralle!l I/O lines.
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The M6805 Family

.a new family of single-chip microcomputers designed
from the ground up to be cost-effective and control-system
oriented. The M6805 Family is a crossbreed of the positive
traits of its M6800 heritage and the very low cost of earlier
micro controllers. The M6805 Family MCUs retain all of the
key M6800 features.

Powerful 8-bit architecture
Easy to program
Complete general-purpose instruction set
Efficient memory addressing
Flexible, bidirectional /O
Look-up tables in ROM
Common addressing of RAM, ROM, and I/0
Full-vectored interrupts
Single instruction Memory Examine/Change
Sound development tools
Multiple program registers
Multilevel subroutines
® 5-volt power
To all of these strong characteristics, the M6805 Family
has added an array of new traits:
® Both HMOS and CMOS technologies (See information
on CMOS processors.)
True single-instruction bit manipulation
More addressing modes
More efficient ROM usage
Flexible memory and I/O mixes
s Different ROM sizes
m Different RAM sizes
® Different package sizes
Timer/Counter with Interrupt
Lower testing costs
Low-voltage Inhibit
LED drive
Zero crossing detection
Low-power modes
Self-check mode
Microcomputer and microprocessor versions

For Dedicated Applications . .. ‘V
A non-6800 Smgle-Chlp
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The MC6805P2

. the first M6805 Family member in HMOS. Included on
one chip are:

Powerful 8-bit microprocessor
1100 bytes of mask-programmable user ROM
64 bytes of RAM
20 /0 lines

= 8 drive LEDs or Darlingtons

m All drive TTL

m 8 drive CMOS

m All are bidirectional
Timer/Counter

m 8-bit programmable counter

m 7-bit tapped prescaler

m External timer input

m Maskable timer interrupt
External interrupt

| Zero crossing detection for ac

® Maskable
® 28-pin package

The MC6805U2

. for increased memory and 1/0O capability with the same
1/0, timer and interrupt traits as the MC6805P2.

e 2K bytes of mask-programmable user ROM
® 64 bytes of RAM
e 32 1/0 lines
® 24 are bidirectional
m 8 drive LEDs or Darlingtons
m All are TTLUCMOS compatible
® 40-pin package

The MC6805R2

. with the memory and |/O capability of the MC6805U2,
plus:

e 4-channel A/D converter

= 8-bit conversion
4 multiplexed analog inputs
/2 LSB quantizing error
2 LSB all other errors
1 LSB total error (max)
® 40-pin package

The MC68705P3

. the first EPROM version of the M6805 Family

1804 bytes of user EPROM

112 bytes of RAM

20 - TTL/CMOS-compatibie I/0 lines
8 lines are LED compatible

28-pin package

The MC68705R3

... similar to the MC6805R2 with-3776 bytes of EPROM and
112 bytes of RAM.

The MC68705U3

: similar to the MC6805U2 with 3776 bytes of EPROM and
112 bytes of RAM.

WO



The 3rd Generation
Higher Power
High-Level-Language
MPUs
MC6809 ¢ MC68000

With the 8-bit microcomputer scarcely digested by the sys-
tem designers, new and far more powerful microprocessors
are already in production. These new processors feature 16-
and 32-bit internal architecture and are structured to work
easily with high-level languages. The result — vastly reduced
program development time. And, equally important, inherent
features such as position independence code and reentrance
can lead to “canned” firmware which, eventually, will signif-
icantly reduce software development cost.

The MC6809 e An 8-Bit Processor with 16-
Bit Internal Capacity

With five internal 16-bit registers, this processor offers up
to 5 times higher performance than the MC6800, yet, due
to 8-bit output, it is fully compatible with all M6800 bus-
oriented supplementary circuits and peripherals. Here's how
it stacks up:

Architectural Improvements:

Additional 16-bit index and stack registers
Increased addressing modes

16-bit operations and 16-bit accumulator
8 x 8 multiplier

Fast interrupt

Software Improvements:

® Designed for efficient handling of high-level language,
including PASCAL, BASIC, MPL, COBOL and FORTRAN

® Position-independent coding and reentrant-program-
ming capability encourage development of “canned
software,” with modular program interchangeability.

e Structural, highly subroutined code enhanced by two
16-bit index registers and program counter usable for
indexing also

® Multitask and multiprocessor organization

® Stack-oriented compiler instructions with both user and
hardware stack registers available.

The MC6809 is a logical step for applications that crowd
the capacity limits of today’s conventional 8-bit processors
— yet, hardware and software (upward) compatibility with
existing. M6800 -processors protects previous software
investment.

The MC6809E

. ... all the features of the MC6809 plus external clocking to
provide the flexibility required in a multiprocessor system.
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The MC68000 e It’'s a Whole New Ball Game

The MC68000 microprocessor opens up the “world of 16
bits” to manufacturers of computer-run equipment, and el-
evates microcomputer capability into the realm of today’s
minicomputers. It departs from the conventional M6800 in-
struction set with 61 new instructions distinctly designed to
support structured, high-level languages. Most instructions
operate on bytes, words, and long words, and can use any
of 14 available addressing modes. Combining the instruc-
tions with the various addressing modes, and six data types,
makes available more than 1000 useful instructions.

Features:

e Advanced HMOS VLSI processing results in 68000 tran-
sistors per chip, with a factor-of-four improvement in
speed-power product over standard NMOS.

o 16-bit output with 32-bit internal processing permits ex-
ecution of up to 2-million instructions per second and
paves the way for future expansion.

e Designed for efficient handling of high-level language,
including PASCAL, BASIC, MPL, COBOL and FORTRAN.

® 24-bit address bus permits addressing of up to 16 me-
gabytes of external memory.

e Position-independent coding and reentrant-program-
ming capability encourage development of “canned
software,” with modular program interchangeability.

e 32-bit internal architecture minimizes instruction exe-
cution time, and provides a springboard for even more
advanced 68000-based designs in the future.

The following table compares the anticipated execution of

a test program on various M68 ... type processors and
offers a good perspective of the relative performance
capabilities.

Relative
Number of Execution
Instructions ROM Execution Time For
P Needed Bytes Time Large Array
MC6800 45 63 107 + N 1.0
MC6801 2% 34 65 + 33N 12
MC6809 13 24 285 + 115N 1/5
MC68000 10 28 185 + 2.25N 1/25

The Motorola M6800 program encompasses complete
hardware and software support for the MC68000 processor
including peripheral chips, development systems, subsystem
boards, software, documentation and training. Thus, the
MC68000 marks the start of a new generation of
mMiCroprocessors.



CMOS Processors

CMOS has one overriding advantage that makes it virtu-
ally indispensable for a large number of microcomputer uses
— low power consumption. With CMOS circuitry, even the
more sophisticated equipment may be designed for battery-
powered operation, making it a must for portable applica-
tions.

Motorola offers CMOS MPU/MCUs in three different con-
figurations — 8-Bit, 4-Bit, and 1-Bit. Moreover, system im-
plementation is enhanced by one of the industry’s most per-
vasive lines of SSI/MSI/LSI CMOS circuits, from gates to
memories, and everything in between. And, like their NMOS
counterparts, the CMOS components are supported by a full
complement of hardware and software development tools.

MC146805E2 8-Bit Microprocessor
MC146805G2 - 5
MC146805F2 } 8-Bit Microcomputer
MC141000

MC141200 4-Bit Microcomputer
MC141099

MC14500B 1-Bit Microprocessor

8-Bit Microprocessor
and Single-Chip
Microcomputers
MC146805__ __

The CMOS portion of the M6805 Family of microcompu-
ters, microprocessors, and peripherals combines the low
power characteristics of CMOS with the applications flexibil-
ity of the M6800 Family.

The MC146805E2

.. . initiates the CMOS side of the M6805 Family. It serves as
an MC6800-class microprocessor with the low-power bene-
fits of CMOS. Since no ROM is included, the MC146805E2
also serves as a real-time prototyping vehicle for CMOS and
HMOS ROM-based M6805 Family MCUs.

The processor has sixty-one basic instructions that are
similar to those of the popular MC6800 microprocessor, plus
a complete set of bit-manipulation instructions to allow any
bit in RAM or any I/0 pin to be individually set, cleared or
tested with a single instruction.

The low power requirement, twenty milliwatts at one mega-
hertz and less than one milliwatt in standby, makes the part
extremely attractive for those applications where power is a
major consideration (portable instruments, telecommunica-
tions, point-of-sale terminals, remote instrumentation, appli-
ance controllers, etc.). The voltage range is three to six volts.

Other features include:
® Expansion bus addressing 8K bytes of memory
® 112 bytes of on-chip RAM
® 16 bidirectional I/O lines in addition to the bus
® Timer/Counter
B 8-bit programmable counter
® 7-bit software-selectable prescaler
B External timer input
® Maskable timer interrupt
Maskable external interrupt
Low-power standby modes, software initiated
40-pin package
Fully static
®m For lower power consumption
® No minimum operating frequency
® Oscillator frequency to 5 MHz at 5 V
® Compatible ROM available — MCM65516 (2K x 8)

The MC146805G2

... the first CMOS MCU. in the Family.
2K bytes of user ROM

32 bidirectional 1/0 lines

112 bytes of RAM

40 pins

The MC146805F2
... a system subset of the MC146805F2
® 1K bytes of user ROM
® 20 bidirectional I/0 lines
® 64 bytes of RAM
® 28 pins
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4-Bit Single-Chip
Microcomputers
MC141000 ¢ MC141200
MC141099

The MC141000/1200 Family is source-program compati-
ble, pin-out compatible, and architecturally.similar to the well-
known PMOS TMS1000 Family, but with the following ad-
ditional features:

® | ow power consumption —

only 2.8 mW at 5 V, 100 kHz
11.5 mW at 5 V, 600 kHz
1.5 mW at 3V, 200 kHz
0.36 mW at 3V, 30 kHz

o Fully static operation

@ TTL-compatible — drives one TTL load or four LS-TTL

loads

® Clock frequency to 600 kHz at 5 V
This family is useful in a wide variety of control applications.

The MC141000

This microcomputer includes a 1024 x 8-bit ROM and a
64 x 4-bit RAM. Eleven individually addressed R outputs are
available. The MC141000 is in a 28-pin package.

Forty-three basic instructions handle /O, constant data
from the ROM, bit control, internal data transfer, arithmetic
processing, logic comparison, conditional and nonconditional
branching, and subroutines.

The MC141200

Similar to the MC141000, but with 16 R outputs and a 40-
pin package.

The MC141099

This 48-pin version has no on-chip ROM. External program
storage memory interfaces via ten address pins and eight
instruction input pins. Particularly useful for prototyping, the
MC141099 permits real-time simulation of both the MC141000
and MC141200.

Hardware and software support is available for developing
programs and debugging systems. This consists of one board
and a software package using the M6800 EXORciser. Contact
your local sales office for details of support equipment.

1-Bit
Microprocesscor

MC14500B

The MC145008B Industrial Control Unit (ICU) is a single-
bit CMOS processor designed for use in systems requiring
decisions based on successive single-bit information. An
external ROM stores the control program. With a program
counter (and output latches and input multiplexers, if re-
quired) the ICU in a system forms a stored program controller
that replaces combinatorial logic. Applications include relay
logic processing, serial data manipulation, and control. The
ICU also may control an MPU or be controlied by an MPU.

® 16 Instructions

e DC to 1.0 MHz Operation at Vob = 5V
e On-Chip Clock (Oscillator)

e Executes One Instruction per Clock Cycle
® 3 Vo 18 V Operation

® Noise Immunity Typically 45% of VDD

@ Quiescent Current 5.0 wAdc Typical at Vob = 5V

e Capable of Driving One Low-Power Schottky Load or
Two Low-Power TTL Loads over Full Temperature
Range

OUTLINE OF A TYPICAL ORGANIZATION FOR AN MC14500B-BASED SYSTEM

'
Additional i
Output Devices '

i
'
'
'
'

Memory with Bidirectional Data

MC14512
8-Channel 8 Inputs
\r

Data Selector

3 MC145998
Y0 Adaress ’,.) 8-Bit Addressable Latch| 8 Outputs)

To Peripheral
Devices

4-Bit OP Code

[
Additional
Input Devices

Data Bus

1. 11.72. 13

NS

I Wemory
Adaress
—/

MC145008
Program Clock ey
Counter "] Data =
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Quality. This is a word that is heard very loudly in the
semiconductor industry these days. The demand for qual-
ity will not, and indeed should not, subside. Motorola Mem-
ories have responded to this demand. Across the entire
spectrum of MOS Memories offered by Motorola —
dynamic RAMs, static RAMs, ROMs, programmable ROMs,
and others — the underlying quality and reliability has set
a standard for others to follow. Motorola's 64K dynamic
RAM is setting the standard not only for memory density,
but also for quality in the industry.

Table of Contents

Random-Access Memories (RAMS) ..o
MOS Dynamic RAMs .
MOS Static RAMS ..o
CMOS Static RAMS .......ccoviiiiiiiiiiiccc e

Erasable Programmable Read-Only Memories
MOS EPROMs .
MOS EEPROM ..o

Read-Only Memories .........ccoooeviienenicneec
MOS Static ROMSs .

Character Generators ...........cccoceovvevinvincne.
Binary ROMS ......ccooocviiiiiiieiiceeceie
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Memory Circuits

MOS Dynamic RAMs
Ti . of
Organization Part Number Aiﬁ?; a)l(r)ne Sz:‘gl?;s Np?n:
4096 x 1 MCM4027AC-2 150 +12, £5V 16
4096 x 1 MCM4027AC-3 200 +12, £5V 16
4096 x 1 MCM4027AC-4 250 +12, £5V 16

16384 x 1 MCM4116BP15 150 +12, £5V 16

16384 x 1 MCM4116BP20 200 +12, £5V 16

16384 x 1 MCM4116BP25 250 +12, £5V 16

16384 x 1 MCM4517P10 100 +5V 16

16384 x 1 MCM4517P12 120 +5V 16

16384 x 1 MCM4517P15 150 +5V 16

16384 x 1 MCM4517P20 200 +5V 16

65536 x 1 MCM6664AL121* 120 +5V 16

65536 x 1 MCM6664AL151 150 +5V 16

65536 x 1 MCMB664AL20" 200 +5V 16

65536 x 1 MCMB6665AL12* 120 +5V 16

65536 x 1 MCM6665AL15 150 +5V 16

65536 x 1 MCMB6665AL20 200 +5V 16

MOS Static RAMs (+5 Volts)

Organization Part Number A‘i‘:;s:,:;?e ':’?;\Z'
128x 8 MCM6810 450 24
128x 8 MCM68A10 360 24
128x 8 MCM68B10 250 24

1024 x 4 MCM2114P20 200 18
1024 x 4 MCM2114P25 250 18
1024 x 4 MCM2114P30 300 18
1024 x 4 MCM2114P45 450 18
1024 x 4 MCM21L14P20 200 18
1024 x 4 MCM21L14P25 250 18
1024 x 4 MCM21L14P30 300 18
1024 x 4 MCM21L14P45 450 18
1024 x 1 MCM2115AC452 45 16
1024 x 1 MCM2115AC55? 55 16
1024 x 1 MCM2115AC70? 70 16
1024 x 1 MCM21L15AC452 45 16
1024 x 1 MCM21L15AC70? 70 16
1024 x 1 MCM2125AC45 45 16
1024 x 1 MCM2125AC55 55 16
1024 x 1 MCM2125AC70 70 16
1024 x 1 MCM21L25AC45 45 16
1024 x 1 MCM21L25AC70 70 16
4096 x 1 MCM6641P20 200 18
4096 x 1 MCM6641P25 250 18
4096 x 1 MCM6641P30 300 18
4096 x 1 MCM6641P45 450 18
4096 x 1 MCM66L41P20 200 18
4096 x 1 MCM66L41P25 250 18
4096 x 1 MCM66L41P30 300 18
4096 x 1 MCM66L41P45 450 18
4096 x 1 MCM2147C55 55 18
4096 x 1 MCM2147C70 70 18
4096 x 1 MCM2147C85 85 18

* To be introduced.

' Motorola’s innovative pin #1 refresh

2 Al MOS memory outputs are three-state except the apen collector MCM2115A series
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M emory Circu its (Continued)

CMOS Static RAMs (+5 Volts)

Organization Part Number A(;c::s;:;l)ne rg:;‘:'
256 x 4 MCM5101P65 650 22
256 x 4 MCM5101P80 800 22
256 x 4 MCM51L01P45 450 22
256 x 4 MCM51L01P65 650 22
4096 x 1 MCM65147C55* 55 18
4096 x 1 MCM65147C70%* 70 18
4096 x 1 MCM65147C85 85 18
2048 x 8 MCM65116C12 120 24
2048 x 8 MCM65116C15 150 24
2048 x 8 MCM65116C20 200 24
MOS EPROMs
Organization Part Number A‘;ﬁ?;:;')"e Sﬁ::l? ;s NP(I,;'n:'
1024 x 8 MCM2708C 450 +12, £5V 24
1024 x 8 MCM27A08C 300 +12, £5V 24
2048x 8 TMS2716C 450 +12, £5V 24
2048 x 8 TMS27A16C 300 +12, £5V 24
4096 x 8 MCM2532C 450 +5V 24
8192x 8 MCM68764C 450 +5V 24
8192x 8 MCM68764C35 350 +5V 24
8192x 8 MCM68766C 450 +5V 24
8192x 8 MCM68766C35 350 +5V 24
MOS EEPROMs
Organization Part Number A‘iﬁ?;::(')“e Sﬁ:‘gl? ;s NP(:;‘:'
16x16 MCM2801P 10ps +5V 14
32x32 MCM2802P* 15us +5V 14
2048 x 8 MCM2815P** 450 +5V 24
2048 x 8 MCM2815P35%** 350 +5V 24
2048x 8 MCM2816 450 +5V 24
4096 x 8 MCM2832P** 450 +5V 24
4096 x 8 MCM2832P35%* 350 +5V 24
4096 x 8 MCM2832P25%** 250 +5V 24

* To be introduced

** To be introduced, byte erase
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Memory Circuits (Continued)

MOS Static ROMs (+ 5 Volts)
Character Generators?

Organization Part Number A(:(r:‘ess;:)l(l)ne ':::;‘:f
128 x (7 x 5) MCM6670P 350 18
128 x (7 x 5) MCM6674P 350 18
128 x(9x7) MCM66700P 350 24
128 x(9x7) MCM66710P 350 24
128 x(9x7) MCM66714P 350 24
128 x(9x7) MCM66720P 350 24
128 x(9x7) MCM66730P 350 24
128x(9x7) MCM66734P 350 24
128 x(9x 7) MCM66740P 350 24
128 x(9x7) MCM66750P 350 24
128 x(9x7) MCM66760P 350 24
128x(9x7) MCM66770P 350 24
128x(9x7) MCM66780P 350 24
128 x(9x7) MCM66790P 350 24

8 Character generators include shifted and unshifted characters, ASCII, alphanumeric control, math,

Japanese, British, German, European and French symbols.

Binary ROMs (+5 Volts)

Organization Part Number Aczzzs:‘;"l(r)ne ':,‘:;1:'
2048 x 8 MCM68A316AP 350 24
2048 x 8 MCM68A316EP 350 24
2048 x 8 MCM68A316EP914 350 24
4096 x 8 MCM68A332P 350 24
4096 x 8 MCM68A332P24 350 24
8192 x 8 MCM68A364P 350 24
8192x 8 MCM68A364P34 350 24
8192x 8 MCM68B364P 250 24
8192x 8 MCM68365P25 250 24
8192x 8 MCM68365P35 350 24
8192x 8 MCM68366P25 250 24
8192x 8 MCM68366P35 350 24

CMOS ROMs (+5 Volts)
: Access Time No. of

Organization Part Number (ns max) Pins

256 x 4 MCM14524 1200 16
2048 x 8 MCM65516P43 430 18
2048 x 8 MCM65516P43M* 430 18
2048 x 8 MCM65516P55 550 18

4-4




.
e

- -
- .

. .
. .
-

Motorola’s new family of standard-logic High-Speed
CMOS integrated circuits provides the designer with a
complete series of functions which approaches the
ideal in performance.

All of the present CMOS logic family features, including
low power dissipation and high noise immunity, com-
bine with LSTTL speeds, pinouts and drives to offer the
marketplace a new dimension in CMOS standard logic.

Motorola’s family of standard CMOS monolithic
integrated circuits provides the design engineer with
several medium-speed series which approach the ideal
in performance. Low-power dissipation, flexible power-
supply design, high-noise immunity and fanout capa-
bility reduce printed circuit board layout. With design
and manufacturing in Europe, full support is given to
European customers.

.

-
-
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COMPLEMENTARY MOS—CMOS CIRCUITS
SELECTION GUIDE BY PART NUMBER

HI-REL
PINS  OPTIONS

PART

HI-REL
PINS  OPTIONS

PART FUNCTION SUFFIX T SUFFIX
NUMBER SEE NOTE E NUMBER FURCTION SEE NOTE £
MC14000UB  DUAL 3-INPUT NOR GATE PLUS INVERTER AL.CL,CP 14 134 40160B  SEE MC14160B-PIN FOR PIN EQUIVALENT -
MC14001B  QUAD 2-INPUT NOR GATE AL,CL.CP 14 134 40161B  SEE MC14161B-PIN FOR PIN EQUIVALENT -
MC14001UB  QUAD 2-INPUT NOR GATE ALCLCP 14 134 401628 SEE MC14162B-PIN FOR PIN EQUIVALENT -
MC14002B  DUAL 4-INPUT NOR GATE AL,CL,CP 14 134 40163B  SEE MC14163B-PIN FOR PIN EQUIVALENT -
MC14002UB  DUAL 4-INPUT NOR GATE AL,CL,CP 14 134 40174 SEE MC14174B-PIN FOR PIN EQUIVALENT -
MC14006B  18-BIT STATIC SHIFT REGISTER AL,CL,CP 14 13,4 40175B  SEE MC14175B-PIN FOR PIN EQUIVALENT —
MC14007UB  DUAL COMPLEMENTARY PAIR PLUS INVERTER AL,CL,CP 14 1,34 40181B  SEE MC14581B-PIN FOR PIN EQUIVALENT -
MC140088  4-BIT FULL ADDER AL,CL,CP 16 13,4 401828 SEE MC14582B-PIN FOR PIN EQUIVALENT -
MC14011B  QUAD 2-INPUT NAND GATE AL,CL,CP 14 134 40192B  SEE MC14510B-FUNCTIONALLY EQUIVALENT -
MC14011UB  QUAD 2-INPUT NAND GATE AL,CL,CP 14 134 401938 SEE MC14516B-FUNCTIONALLY EQUIVALENT -
MC140128  DUAL 4-INPUT NAND GATE AL,CL,CP 14 13,4 40194B  SEE MC14194B-NORMALLY PIN FOR PIN -
MC14012UB  DUAL 4-INPUT NAND GATE AL,CL,CP 14 13,4 EQUIVALENT
MC140138  DUAL D FLIP-FLOP AL,CL,CP 14 13,4 40208B  SEE MC14580B-NORMALLY PIN FOR PIN -
MC14014B  8-BIT STATIC SHIFT REGISTER AL,CL.CP 16 1,34 EQUIVALENT
MC140158  DUAL 4-BIT STATIC SHIFT REGISTER AL,CL,CP 16 1,34 MC141000  4-BIT ONE-CHIP MICROCOMPUTER Lp 28
MC14016B  QUAD ANALOG SWITCH/MULTIPLEXER AL,CL,CP 14 *234 MC141099  4-BIT ONE-CHIP MICROCOMPUTER LpP 48
MC14017B  DECADE COUNTER/DIVIDER AL,CL.CP 16 13,4 MC141200  4-BIT ONE-CHIP MICROCOMPUTER LP 40
MC140188  PRESETTABLE DIVIDE-BY-N COUNTER AL.CL,CP 16 1,34 MC14160B  SYNCHRONOUS PROGRAMMABLE DECADE AL,CL,CP 16 1,34
4019B  SEE MC14519B-NORMALLY PIN FOR PIN - COUNTER
EQUIVALENT MC14161B  SYNCHRONOUS PROGRAMMABLE 4-BIT AL,CL,CP 16 134
MC14020B  14-BIT BINARY COUNTER AL,CL,CP 16 13,4 BINARY COUNTER
MC14021B  8-BIT STATIC SHIFT REGISTER AL,CL,CP 16 1,34 MC14162B  SYNCHRONOUS PROGRAMMABLE DECADE AL,CL,CP 16 1,34
MC14022B  OCTAL COUNTER/DIVIDER AL,CL,CP 16 1,34 COUNTER
MC140238  TRIPLE 3-INPUT NAND GATE AL,CL.CP 14 13,4 MC141638  SYNCHRONOUS PROGRAMMABLE 4-BIT AL,CL,CP 16 1,34
MC14023UB  TRIPLE 3-INPUT NAND GATE AL,CL,CP 14 13,4 BINARY COUNTER
MC14024B  7-STAGE RIPPLE COUNTER AL,CL,CP 14 13,4 MC14174B  HEX D FLIP-FLOP AL,CL,CP 16 1,34
MC14025B  TRIPLE 3-INPUT NOR GATE AL,CL,CP 14 13,4 MC141758  QUAD D FLIP-FLOP AL.CL,CP 16 1,34
MC14025UB  TRIPLE 3-INPUT NOR GATE AL,CL,CP 14 13,4 MC14194B  4-BIT UNIVERSAL SHIFT REGISTER AL,CL,CP 16 1,34
MC14027B  DUAL J-K FLIP-FLOP AL,CL,CP 16 13,4 MC142100 4 x 4 CROSS POINT SWITCH AL,CL,CP 16 4
MC140288  BCD-TO-DECIMAL/BINARY-TO-OCTAL DECODER AL,CL,CP 16 1,34 MC14408 BINARY-TO-PHONE PULSE CONVERTER LP 16 4
MC140298B  BINARY/DECADE UP/DOWN COUNTER AL,CL,CP 16 13,4 MC14409 BINARY-TO-PHONE PULSE CONVERTER LpP 16 4
4030B  SEE MC140708B - PIN FOR PIN EQUIVALENT 1 MC14410 2-OF-8 TONE ENCODER LP 16 4
4031B  SEE MC14557B - FUNCTIONALLY EQUIVALENT — MC144100  DUPLEX MODE 32-SEGMENT LED DRIVER P 24 4
MC14032B  TRIPLE SERIAL ADDER (POSITIVE LOGIC) AL,CL,CP 16 1,3,4 MC14411 BIT-RATE FREQUENCY GENERATOR LP 24 4
MC14034B  8-BIT UNIVERSAL BUS REGISTER AL,CL.CP 24 134 MC144110  HEX D/A CONVERTER P 18 4
MC140358B  4-BIT SHIFT REGISTER AL,CL,CP 16 1,34 MC144111 QUAD D/A CONVERTER P 14 4
MC14038B  TRIPLE SERIAL ADDER (NEGATIVE LOGIC) AL,CL,CP 16 13,4 MC144115 16-SEGMENT LCD DRIVER P 24 4
MC14040B  12-BIT BINARY COUNTER AL,CLCP 16 13,4 MC144117  4-DIGIT DUPLEX MODE LCD DECODER/DRIVER P 24 4
MC14042B  QUAD LATCH AL.CL,CP 16 1,34 MC14412 UNIVERSAL LOW SPEED MODEM FL.VL, 16 4
MC140438  QUAD NOR R-S LATCH AL,CL,CP 16 13,4 FP,VP
MC14044B  QUAD NAND R-S LATCH AL,CL.CP 16 *234 MC14413 PCM SAMPLED DATA FILTER, SEE NOTE A Lp 16 —
MC14046B  PHASE-LOCKED LOOP AL.CL,CP 16 *.2,34 MC14414 PCM SAMPLED DATA FILTER, SEE NOTE A LP 16 —
40478 SEE MC14528B - FUNCTIONALLY EQUIVALENT - MC14415 QUAD PRECISION TIMER/DRIVER EFL,FL,FP 16 4
MC14049UB  HEX INVERTER/BUFFER AL,CL.CP 16 134 EVLVLVP
MC14050B  HEX BUFFER AL.CL,CP 16 13,4 MC14416 PCM TIME SLOT ASSIGNER CIRCUIT LpP 16 4
MC14051B  8-CHANNEL ANALOG MULTIPLEXER AL,CL,CP 16 *2,34 MC14417 PCM TIME SLOT ASSIGNER CIRCUIT LpP 18 4
MC140528  DUAL 4-CHANNEL ANALOG MULTIPLEXER AL,CL.CP 16 *,2,3,4 MC14418 PCM TIME SLOT ASSIGNER CIRCUIT LP 22 4
MC140538  TRIPLE 2-CHANNEL ANALOG MULTIPLEXER AL,CL,CP 16 *2,34 MC14419 2-0F-8 KEYPAD-TO-BINARY ENCODER LP 16 4
40558 SEE MC14543B-FUNCTIONALLY EQUIVALENT - MC14424 REMOTE CONTROL TRANSMITTER P 16 4
4056B  SEE MC14543B-NORMALLY PIN FOR PIN - MC14426 8 x 14-BIT STATIC TUNING MEMORY P 16 4
EQUIVALENT MC14429 TUNING MEMORY CONTROL, SEE NOTE B P 18 4
4057B  SEE MC14581B-FUNCTIONALLY EQUIVALENT - MC14430 INPUT ADDRESS ENCODER P 16 4
MC14060B  14-BIT BINARY COUNTER AND OSCILLATOR AL,CL,CP 14 4 MC14433 3-1/2 DIGIT A/D CONVERTER, SEE NOTE C L.P 24 —
061 SEE MCM14537-FUNCTIONALLY EQUIVALENT - MC14435 3-1/2 DIGIT A/D LOGIC SUBSYSTEM EFLFL,FP 16 —
40638 SEE MC14585B-FUNCTIONALLY EQUIVALENT — EVL, VL, VP
MC14066B  QUAD ANALOG SWITCH/MULTIPLEXER AL,CL,CP 14 *23,4 MC14443 6-CHANNEL A/D CONVERTER SUBSYSTEM LP 16 4
MC14068B  8-INPUT NAND GATE AL,CL,CP 14 13,4 MC14444 8-CHANNEL A/D CONVERTER P 40 4
MC14069UB HEX INVERTER AL,CL,CP 14 13,4 MC14447 6-CHANNEL A/D CONVERTER SUBSYSTEM LpP 16 4
MC14070B  QUAD EXCLUSIVE OR GATE AL,CL,CP 14 13,4 4449UB  SEE MC14049UB - PIN FOR PIN EQUIVALENT -
MC14071B  QUAD 2-INPUT OR GATE AL,CL,CP 14 13,4 MC14466 LOW COST SMOKE DETECTOR P 16 4
MC14072B  DUAL 4-INPUT OR GATE AL,CL.CP 14 1,34 MC14469 ADDRESSABLE ASYNCHRONOUS RECEIVER/ LP 40 4
MC14073B  TRIPLE 3-INPUT AND GATE AL.CL,CP 14 134 TRANSMITTER
MC14075B  TRIPLE 3-INPUT OR GATE AL,CL,CP 14 13,4 MC14490 HEX CONTACT BOUNCE ELIMINATOR EFL.FLFP 16 1,34
MC14076B  QUAD D-TYPE REGISTER AL,CL,CP 16 1,34 EVLVL, VP
MC140778  QUAD EXCLUSIVE NOR GATE AL,CL,CP 14 1,34 MC14493 BINARY-T0-7-SEGMENT DECODER/ P 16 4
MC14078B  8-INPUT NOR GATE AL,CL,CP 14 1,34 DRIVER
MC14081B  QUAD 2-INPUT AND GATE AL,CL,CP 14 134 MC14494 BINARY-TO-7-SEGMENT DECODER/ P 16 4
MC14082B  DUAL 4-INPUT AND GATE AL,CL,CP 14 1,34 DRIVER
40858  SEE MC14506B-FUNCTIONALLY EQUIVALENT - MC14495 BCD-TO-7-SEGMENT HEXADECIMAL L.P 16 4
MC140938  QUAD 2-INPUT NAND SCHMITT TRIGGER AL,CL,CP 14 *234 LATCH/DECODER/DRIVER
MC14094B  8-BIT BUS COMPATIBLE SHIFT/STORE LATCH AL,CL,CP 16 13,4 MC14497 PCM REMOTE CONTROL TRANSMITTER P 18 4
40988  SEE MC14528B-NORMALLY PIN FOR PIN - MC14499 4-DIGIT 7-SEGMENTLED DISPLAY P 18 4
EQUIVALENT DECODER/DRIVER
MC140998B  8-BIT ADDRESSABLE LATCH AL,CL.CP 16 13,4 MC14500B  INDUSTRIAL CONTROL UNIT AL,CL,CP 16 —
40014B  SEE MC14584B-NORMALLY PIN FOR PIN - MC145000  48-SEGMENT MULTIPLEXED L, 24 4
EQUIVALENT LCD DRIVER-MASTER
400858  SEE MC14585B-NORMALLY PIN FOR PIN - MC145001 44-SEGMENT MULTIPLEXED L.P 18 4
EQUIVALENT LCD DRIVER-SLAVE
400978  SEE MC14503B-NORMALLY PIN FOR PIN - MC14501UB  TRIPLE GATE AL.CL.CP 16 1,34
EQUIVALENT MC14502B  STROBED HEX INVERTER/BUFFER AL.CL,CP 16 1,34
401018 SEE MC14531B-FUNCTIONALLY EQUIVALENT - MC145026  REMOTE CONTROL ENCODER Lp 16 1,3,4
401068  SEE MC14584B-NORMALLY PIN FOR PIN - MC145027  REMOTE CONTROL DECODER L.P 16 4
EQUIVALENT MC145028  REMOTE CONTROL DECODER LP 16 4
401088  SEE MC14580B-NORMALLY PIN FOR PIN - MC14503B  HEX 3-STATE BUFFER AL,CL,CP 16 3,34
EQUIVALENT MC14504B  HEX TTL OR CMOS TO CMOS LEVEL SHIFTER  AL,CL,CP 16 3,4
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PART FUNCTION SUFFIX PR opTINS PART FUNCTION SUFFIX PINS Prasi®
NUMBER SEE NOTE E WUMBER SEE NOTE E
MC145068 DUAL EXPANDABLE AOI GATE AL.CL,CP 16 1,34 MC6203 REMOTE CONTROL RECEIVER. SEE NOTE F P 28 —
MC14507 QUAD EXCLUSIVE OR GATE AL,CL,CP 14 1,4 MC6215 REMOTE CONTROL RECEIVER WITH ON P 28 —
MC145088  DUAL 4-BIT LATCH ALCLCP 24 134 SCREEN DISPLAY. SEE NOTE F
MC14510B  BCD UP/DOWN COUNTER ALCLCP 16 1.34 MC6220 4-BIT MICROCOMPUTER UNIT WITH PLL 4 28 —
MC145100 4 x 4 CROSS POINT SWITCH 16 *2.3 FREQUENCY SYNTHESIZER. SEE NOTE F
MC145104  PLL FREQUENCY SYNTHESIZER P 16 4 MCM144102 16x 16-BIT STATIC RAM 8 4
MC145106  PLL FREQUENCY SYNTHESIZER p 18 4 MCM14505  64x 1-BIT STATIC RAM ALCLCP 14 *234
MC145107  PLL FREQUENCY SYNTHESIZER P 16 4 MCM14524 256 4-BIT READ ONLY MEMORY ALCLCP 16 —
MC145109  PLL FREQUENCY SYNTHESIZER p 16 4 SEE NOTE D
MC14511B  BCD-TO-7 SEGMENT LATCH/DECODER/ ALCLCP 16 *,2,3,4 MCM14537 256 1-BIT STATIC RAM AL,CL 16 4
DRIVER MCM14552 64 4-BIT STATIC RAM ALCLCP 24 4
MC145112  PLL FREQUENCY SYNTHESIZER 18 4 MCM5101 256 4-BIT STATIC RAM L.P 2 —
MC14512B  8-CHANNEL DATA SELECTOR ALCLCP 16 1,34 MCM65516 ~ 2048x 8-BIT MULTIPLEXED ROM LP 18 —
MC145138  BCD-TO-7 SEGMENT LATCH/DECODER/ ALCLCP 18 4
DRIVER WITH RIPPLE BLANKING NOTE A: ADD SUFFIX 1. EXAMPLE MC14413L1
MC14514B  4-BIT LATCH/4-TO-16 LINE DECODER (HIGH) 24 13,4 NOTE B: ADD SUFFIX B. EXAMPLE MC14429PB
MC145143  PLL FREQUENCY SYNTHESIZER 16 4 NOTE C: FOR DETAILS OF SPECIAL SELECTION OF SYMMETRY AND
MC145144  4-BIT DATA BUS INPUT PLL FREQ LP 16 4 BOUNCE CHARACTERISTICS, CONTACT DISTRIBUTOR
SYNTHESIZER OR SALES OFFICE
MC145145  4-BIT DATA BUS INPUT PLL FREQ LP 18 4 NOTE D: AVAILABLE ONLY BY SPECIAL ORDER
SYNTHESIZER NOTE E:  HI-REL OPTIONS
MC145146  4-BIT DATA BUS INPUT PLL FREQ LP 20 4 1 = QUALIFIED TO BS9000
SYNTHESIZER 2 = PROCESSED IN ACCORDANCE WITH BS9000. PARTS INDICATED
MC145158  4-BIT LATCH/4-T0-16 LINE DECODER (LOW)  AL,CL,CP 24 134 WITH ASTERISK (*) ARE DUE TO BE QUALIFIED DURING
MC145151  PARALLEL INPUT PLL FREQUENCY LP 28 1ST QUARTER 1982
SYNTHESIZER 3 = MIL STD 883B CLASS B TYPE PROCESSED
MC145152  PARALLEL INPUT PLL FREQUENCY LP 28 4 4 = CHIP OR WAFER
SYNTHESIZER NOTE F: N MOS DEVIGE
MC145155  SERIAL INPUT PLL FREQUENCY SYNTHESIZER L,P 18 4 :
MC145156  SERIAL INPUT PLL FREQUENCY SYNTHESIZER L,P 20 4 RELIABILITY AND QUALITY ASSURANCE
MC14516B  BINARY UP/DOWN COUNTER ALCLCP 16 1.3.4 OUTGOING QA SAMPLE PLAN
MC14517B  DUAL 64-BIT STATIC SHIFT REGISTER ALCLCP 16 1,34
MC145188  DUAL BCD UP COUNTER LCLCP 16 134 VISUAL/MECHANICAL
MC145198  4-BIT AND/OR SELECTOR ALCLCP 16 1,34 FUNCTIONAL 0.15% AQL, LEVEL Il
MC145208  DUAL BINARY UP COUNTER ALCLCP 16 1,3.4 D.C. PARAMETRIC CUMULATIVE
MC14521B  24-STAGE FREQUENCY DIVIDER ALCL.CP 16 1,34 A.C. PARAMETRIC
MC145228  PROGRAMMABLE BCD DIVIDE-BY-N COUNTER  AL.CL.CP 16 23,4
MC14526B  PROGRAMMABLE BINARY DIVIDE-BY-N ALCLCP 16 1.3.4 RELIABILITY DATA
COUNTER i
MC145278  BCD RATE MULTIPLIER ALCLCP 16 1,34 BURN-IN READOUT (HOURS)
MC145288  DUAL MONOSTABLE MULTIVIBRATOR ALCLCP 16 1.4 168 1008 2016
MC14529B  DUAL 4-CHANNEL ANALOG DATA SELECTOR  AL,CL.CP 16 *.2,3.4
MC145308  DUAL 5-INPUT MAJORITY LOGIC GATE ALCLCP 16 134 NUMBER OF DEVICES 1105 1105 913
MC14531B  12-BIT PARITY TREE ALcLCP 16 134 TOTAL DEVICE HOURS AT 125°C 0.2 x 108 | 1.1 x 106 | 1.8 x 108
MC145328  8-BIT PRIORITY ENCODER ALCLCP 16 1,34 EQUIVALENT DEVICE HOURS AT 85°C 4.8 x 106 | 28.8 x 106 | 47.7 x 106
MC14534B  REAL TIME 5-DECADE COUNTER ALCLCP 24 *234 550 YEARS | 3207 YEARS | 5448 YEARS
MC14536B  PROGRAMMABLE TIMER ALCLCP 16 23,4
MC145388  DUAL PRECISION MONOSTABLE ALCLCP 18 134 CUMULATIVE SUM OF REJECTS 2 3 6
MULTIVIBRATOR FAILURE RATE (%/1000 HOURS) AT 85°C 0.014
MC14539B  DUAL 4-CHANNEL DATA SELECTOR/ ALCLCP 16 2,34
MULTIPLEXER DATA DERIVED FROM TESTS PERFORMED FROM JANUARY 1,
MC145418  PROGRAMMABLE OSCILLATOR-TIMER ALCLCP 14 1,34 1981 TO JUNE 30, 1981.
MC145438  BCD-TO-7-SEGMENT LATCH/DECODER/DRIVER ALCL.CP 16 2,34 MOTOROLA HAS A POLICY OF CONTINUALLY IMPROVING ITS PRODUCT
MC14544B  BCD-TO-7-SEGMENT LATCH/DECODER/ ALCLCP 18 4 QUALITY AND RELIABILITY. INFORMATION CORRECT AT TIME OF GOING
DRIVER WITH RIPPLE BLANKING TO PRESS.
MC14547B  HIGH CURRENT BCD-TO-7-SEGMENT ALCLCP 16 4
DECODER/DRIVER
MC14549B  SUCCESSIVE APPROXIMATION REGISTER ALCLCP 16 134 SELECTION GUIDE BY FU NCTION
MC14551B  QUAD 2-CHANNEL ANALOG MULTIPLEXER ALCLCP 16 3.4
MC145538  3-DIGIT BCD COUNTER ALCLCP 16 234
MC145548 2 x 2 BIT PARALLEL BINARY MULTIPLIER  AL.CL.CP 16 2.3.4 DEVICE FUNCTION
MC145558  DUAL BINARY TO 1-OF-4 DECODER ALCLCP 16 134
MC145568  DUAL BINARY TO 1-OF-4 DECODER ALCLCP 16 134 NAND GATES
(INVERTING) '
MO145578. 1T0-64 BT VARIABLE LENGTH SHIFT ALOLOP 16 134 B D T NAND SATE
MC145588  BCD-TO-7-SEGMENT DECODER ALCLOP 16 234 Vapreetd A 2 ST L ArECER
MC145598  SUCCESSIVE APPROXIMATION REGISTER ALCLCP 16 13,4 '
MC14023UB TRIPLE 3-INPUT NAND GATE
MC14560B  NBCD ADDER ALCLCP 16 2,34 MG14012B DUAL 4-INPUT NAND GATE
MC14561B  9'S COMPLEMENTER ALCLCP 14 2,34 MG140120B DUAL 4-INPUT NAND GATE
MC145628  128-BIT STATIC SHIFT REGISTER ALCLCP 14 1,34 MG14068B 8.INPUT NAND GATE
MC14566B  INDUSTRIAL TIME-BASE GENERATOR ALCLCP 16 2,34 SEE ALSO MC14501UB AND MC14572UB
MC145688  PHASE COMPARATOR PROGRAMMABLE ALCL,CP 16 1,34
COUNTER NOR GATES
MC145698  DUAL PROGRAMMABLE BCD/BINARY COUNTER AL,CL,CP 16 234 MC14001B QUAD 2-INPUT NOR GATE
MC14572UB  HEX GATE AL,CL,CP 16 1,34 MC14001UB QUAD 2-INPUT NOR GATE
MC14573 QUAD PROGRAMMABLE OP AMP AL,CL.CP 16 4 MC140258 TRIPLE 3-INPUT NOR GATE
MC14574 QUAD PROGRAMMABLE COMPARATOR AL,CL,CP 16 4 MC14025UB TRIPLE 3-INPUT NOR GATE
MC14575 PROGRAMMABLE DUAL OP AMP/DUAL AL,CL.CP 16 4 MC14000UB DUAL 3-INPUT NOR GATE PLUS INVERTER
COMPARATOR MC14002B DUAL 4-INPUT NOR GATE
MC14580B 4 x 4 MULTIPORT REGISTER AL,CL,CP 24 234 MC14002UB DUAL 4-INPUT NOR GATE
MC145998B  8-BIT ADDRESSABLE LATCH AL,CL.CP 18 4 MC14078B 8-INPUT NOR GATE
MC146805E2 8-BIT MICROPROCESSOR EXPANDABLE LP 40 3.4 SEE ALSO MC14501UB AND MC14572UB
MC146805F2  8-BIT ONE-CHIP MICROCOMPUTER LP 28 —
MC14680562  8-BIT ONE-CHIP MICROCOMPUTER LP 4 — AND GATES
MC146818  REAL-TIME CLOCK/RAM LP 24 — MC14081B QUAD 2-INPUT AND GATE
47348 SEE MC145138-NORMALLY PIN FOR PIN - MC14073B TRIPLE 3-INPUT AND GATE
EQUIVALENT MC14082B DUAL 4-INPUT AND GATE
MC6170 300 BAUD MODEM FILTER. SEE NOTE F LP 16 — SEE ALSO MC14501UB
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OR GATES MC14569B DUAL PROGRAMMABLE BCD/BINARY COUNTER
MC14510B BCD UP/DOWN COUNTER

MG14071B QUAD 2-INPUT OR GATE MC14522B PROGRAMMABLE BCD DIVIDE-BY-N COUNTER

MC140758 TRIPLE 3-INPUT OR GATE MC14518B DUAL BCD UP COUNTER

MC14072B DUAL 4-INPUT OR GATE MC14553B 3-DIGIT BCD COUNTER

SEE ALSO MC14501UB

COMPLEX GATES

MC14070B
MC14077B
MC14501UB
MC145068
MC14507
MC145198B
MC145308
MC14572UB

QUAD EXCLUSIVE OR GATE

QUAD EXCLUSIVE NOR GATE

TRIPLE GATE

DUAL EXPANDABLE AOI GATE

QUAD EXCLUSIVE OR GATE

4-BIT AND/OR SELECTOR

DUAL 5-INPUT MAJORITY LOGIC GATE
HEX GATE

INVERTERS/BUFFERS/LEVEL TRANSLATORS

MC14007UB
MC14049UB
MC140508
MC14069UB
MC14502B
MC14503B
MC14504B
MC14584B

DUAL COMPLEMENTARY PAIR PLUS INVERTER
HEX INVERTER/BUFFER

HEX BUFFER

HEX INVERTER

STROBED HEX INVERTER/BUFFER

HEX 3-STATE BUFFER

HEX TTL OR CMOS TO CMOS LEVEL SHIFTER
HEX SCHMITT TRIGGER

SEE ALSO MC14000UB AND MC14572UB

SCHMITT TRIGGERS

MC140938
MC14583B
MC14584B

QUAD 2-INPUT NAND SCHMITT TRIGGER
DUAL SCHMITT TRIGGER
HEX SCHMITT TRIGGER

FLIP-FLOPS/LATCHES

MC140138
MC14027B
MC14042B
MC14043B
MC140448
MC14076B
MC14175B
MC14508B
MC14174B
MC14099B
MC145978
MC14598B
MC145998B

DUAL D FLIP-FLOP

DUAL J-K FLIP-FLOP

QUAD LATCH

QUAD NOR R-S LATCH

QUAD NAND R-S LATCH

QUAD D-TYPE REGISTER

QUAD D FLIP-FLOP

DUAL 4-BIT LATCH

HEX D FLIP-FLOP

8-BIT ADDRESSABLE LATCH

8-BIT BUS COMPATIBLE COUNTER/LATCH
8-BIT BUS COMPATIBLE ADDRESSABLE LATCH
8-BIT ADDRESSABLE LATCH

SHIFT REGISTERS.

MC140358
MC14194B
MC14015B
MC14014B
MC14021B
MC14034B
MC14094B
MC140068
MC145578
MC14517B
MC14562B

COUNTERS

MC14024B
MC14022B
MC14017B
MC14018B
MC14160B
MC14162B
MC14534B
MC140298
MC14020B
MC140408
MC14060B
MC14161B

MC141638B
MC145168

MC14520B
MC14526B

4-BIT SHIFT REGISTER

4-BIT UNIVERSAL SHIFT REGISTER

DUAL 4-BIT STATIC SHIFT REGISTER

8-BIT STATIC SHIFT REGISTER

8-BIT STATIC SHIFT REGISTER

8-BIT UNIVERSAL BUS REGISTER

8-BIT BUS COMPATIBLE SHIFT/STORE LATCH
18-BIT STATIC SHIFT REGISTER

1-TO-64 BIT VARIABLE LENGTH SHIFT REGISTER
DUAL 64-BIT STATIC SHIFT REGISTER
128-BIT STATIC SHIFT REGISTER

7-STAGE RIPPLE COUNTER

OCTAL COUNTER/DIVIDER

DECADE COUNTER/DIVIDER

PRESETTABLE DIVIDE-BY-N COUNTER
SYNCHRONOUS PROGRAMMABLE DECADE COUNTER
SYNCHRONOUS PROGRAMMABLE DECADE COUNTER
REAL TIME 5-DECADE COUNTER

BINARY/DECADE UP/DOWN COUNTER

14-BIT BINARY COUNTER

12-BIT BINARY COUNTER

14-BIT BINARY COUNTER AND OSCILLATOR
SYNCHRONOUS PROGRAMMABLE 4-BIT BINARY
COUNTER

SYNCHRONOUS PROGRAMMABLE 4-BIT BINARY
COUNTER

BINARY UP/DOWN COUNTER

DUAL BINARY UP COUNTER

PROGRAMMABLE BINARY DIVIDE-BY-N COUNTER

MULTIVIBRATORS/OSCILLATORS/TIMERS

MC14060B
MC14415

MC145218B
MC145288
MC14536B
MC14538B
MC14541B
MC14566B

14-BIT BINARY COUNTER AND OSCILLATOR
QUAD PRECISION TIMER/DRIVER

24-STAGE FREQUENCY DIVIDER

DUAL MONOSTABLE MULTIVIBRATOR
PROGRAMMABLE TIMER

DUAL PRECISION MONOSTABLE MULTIVIBRATOR
PROGRAMMABLE OSCILLATOR-TIMER
INDUSTRIAL TIME-BASE GENERATOR

PLL/IFREQUENCY SYNTHESIZERS

MC14046B PHASE-LOCKED LOOP

MC14568B PHASE COMPARATOR PROGRAMMABLE COUNTER

MC145104 PLL FREQUENCY SYNTHESIZER

MC145106 PLL FREQUENCY SYNTHESIZER

MC145107 PLL FREQUENCY SYNTHESIZER

MC145109 PLL FREQUENCY SYNTHESIZER

MC145112 PLL FREQUENCY SYNTHESIZER

MC145143 PLL FREQUENCY SYNTHESIZER

MC145144 4-BIT DATA BUS INPUT PLL FREQUENCY
SYNTHESIZER

MC145145 4-BIT DATA BUS INPUT PLL FREQUENCY
SYNTHESIZER

MC145146 4-BIT DATA BUS INPUT PLL FREQUENCY
SYNTHESIZER

MC145151 PARALLEL INPUT PLL FREQUENCY SYNTHESIZER

MC145152 PARALLEL INPUT PLL FREQUENCY SYNTHESIZER

MC145155 SERIAL INPUT PLL FREQUENCY SYNTHESIZER

MC145156 SERIAL INPUT PLL FREQUENCY SYNTHESIZER

ADDERS/COMPARATORS

MC14008B 4-BIT FULL ADDER

MC14032B TRIPLE SERIAL ADDER (POSITIVE LOGIC)

MC14038B TRIPLE SERIAL ADDER (NEGATIVE LOGIC)

MC14560B NBCD ADDER

MC14561B 9'S COMPLEMENTER

MC145828B LOOK AHEAD CARRY BLOCK

MC14585B 4-BIT MAGNITUDE COMPARATOR

ALU’S/RATE MULTIPLIERS

MC14527B
MC145654B
MC145818B

BCD RATE MULTIPLIER
2 x 2-BIT PARALLEL BINARY MULTIPLIER
4-BIT ARITHMETIC LOGIC UNIT

PARITY GENERATOR/CHECKER

MC14531B 12-BIT PARITY TREE

ENCODERS/DECODERS

MC14028B BCD-TO-DECIMAL/BINARY-TO-OCTAL DECODER
MC14419 2-OF-8 KEYPAD-TO-BINARY ENCODER

MC14430 INPUT ADDRESS ENCODER

MC14514B 4-BIT LATCH/4-TO-16 LINE DECODER (HIGH)
MC14515B 4-BIT LATCH/4-TO-16 LINE DECODER (LOW)
MC14532B 8-BIT PRIORITY ENCODER

MC14555B DUAL BINARY TO 1-OF-4 DECOD

MC14556B DUAL BINARY TO 1-OF-4 DECODER (INVERTING)
MC145026 REMOTE CONTROL ENCODER

MC145027 REMOTE CONTROL DECODER

MC145028 REMOTE CONTROL DECODER

DISPLAY DECODERS/DRIVERS

MC14511B
MC14513B

MC14543B
MC14544B

MC14547B

MC14558B
MC14493
MC14494
MC14495

BCD-TO-7-SEGMENT LATCH/DECODER/DRIVER
BCD-TO-7-SEGMENT LATCH/DECODER/DRIVER WITH
RIPPLE BLANKING

BCD-TO-7-SEGMENT LATCH/DECODER/DRIVER
BCD-TO-7-SEGMENT LATCH/DECODER/DRIVER WITH
RIPPLE BLANKING

HIGH CURRENT BCD-TO-7-SEGMENT
DECODER/DRIVER

BCD-TO-7-SEGMENT DECODER
BINARY-TO-7-SEGMENT DECODER/DRIVER
BINARY-TO-7-SEGMENT DECODER/DRIVER
BCD-TO-7-SEGMENT HEXADECIMAL LATCH/DECODER/
DRIVER

5-4



DEVICE FUNCTION DEVICE FUNCTION

MC14499 4-DIGIT 7-SEGMENT LED DISPLAY DECODER/DRIVER

MC144100 DUPLEX MODE 32-SEGMENT LED DRIVER s e fana

MC144115 16-SEGMENT LGD DRIVER MCM14524 256 4-BIT READ ONLY MEMORY

MC144117 4-DIGIT DUPLEX MODE LCD DEGODER/DRIVER MoMa 101 R 4BIT STATIC RAM

MC145000 48-SEGMENT MULTIPLEXED LCD DRIVER-MASTER MeMess16 2598 % 8BIT MULTIPLEXED ROM

MC145001 44-3EGMENT MULTIPLEXED LCD DRIVER-SLAVE MG14426 O X ABIT STATIC TUNING MEMORY
MCM144102 16 16-BIT STATIC RAM

MULTIPLEXERS/DEMULTIPLEXERS/BILATERAL SWITCHES

MC14016B QUAD ANALOG SWITCH/MULTIPLEXER
MC14066B QUAD ANALOG SWITCH/MULTIPLEXER
MC14053B TRIPLE 2-CHANNEL ANALOG MULTIPLEXER
MC14052B DUAL 4-CHANNEL ANALOG MULTIPLEXER
MC145298B DUAL 4-CHANNEL ANALOG DATA SELECTOR
MC145398 DUAL 4-CHANNEL DATA SELECTOR/MULTIPLEXER
MC14051B 8-CHANNEL ANALOG MULTIPLEXER

MC14512B 8-CHANNEL DATA SELECTOR

MC145198 4-BIT AND/OR SELECTOR

MC14007UB DUAL COMPLEMENTARY PAIR PLUS INVERTER
MC14551B QUAD 2-CHANNEL ANALOG MULTIPLEXER
MC145558 DUAL BINARY TO 1-OF-4 DECODER

MC145568 DUAL BINARY TO 1-OF-4 DECODER (INVERTING)

AID, DIA CONVERTERS/LOGIC FUNCTIONS

MC14433 3-1/2 DIGIT A/D CONVERTER

MC14435 3-1/2 DIGIT A/D LOGIC SUBSYSTEM
MC14443 6-CHANNEL A/D CONVERTER SUBSYSTEM
MC14444 8-CHANNEL A/D CONVERTER

MC14447 6-CHANNEL A/D CONVERTER SUBSYSTEM
MC145498 SUCCESSIVE APPROXIMATION REGISTER
MC14559B SUCCESSIVE APPROXIMATION REGISTER
MC144110 HEX D/A CONVERTER

MC144111 QUAD D/A CONVERTER

OPERATIONAL AMPLIFIERS/ICOMPARATORS

MC14573 QUAD PROGRAMMABLE OP AMP
MC14574 QUAD PROGRAMMABLE COMPARATOR
MC14575 PROGRAMMABLE DUAL OP AMP/DUAL COMPARATOR

TELECOMMUNICATIONS FUNCTIONS

MC14408 BINARY-TO-PHONE PULSE CONVERTER
MC14409 BINARY-TO-PHONE PULSE CONVERTER
MC14410 2-OF-8 TONE ENCODER

MC14411 BIT-RATE FREQUENCY GENERATOR
MC14412 UNIVERSAL LOW SPEED MODEM
MC14413 PCM SAMPLED DATA FILTER

MC14414 PCM SAMPLED DATA FILTER

MC14416 PCM TIME SLOT ASSIGNER CIRCUIT
MC14417 PCM TIME SLOT ASSIGNER CIRCUIT
MC14418 PCM TIME SLOT ASSIGNER CIRCUIT
MC14419 2-OF-8 KEYPAD-TO-BINARY ENCODER
MC142100 4x 4 CROSS POINT SWITCH

MC145100 4x 4 CROSS POINT SWITCH

MC6170 300 BAUD MODEM FILTER

REMOTE CONTROL FUNCTIONS

MC14424 REMOTE CONTROL TRANSMITTER

MC14469 ADDRESSABLE ASYNCHRONOUS RECEIVER/
TRANSMITTER

MC14497 PCM REMOTE CONTROL TRANSMITTER

MC145026 REMOTE CONTROL ENCODER

MC145027 REMOTE CONTROL DECODER

MC145028 REMOTE CONTROL DECODER

MC6203 REMOTE CONTROL RECEIVER

MC6215 REMOTE CONTROL RECEIVER WITH ON SCREEN

DISPLAY

RADIO/T.V. FUNCTIONS

MC14426 8x 14-BIT STATIC TUNING MEMORY

MC14429 TUNING MEMORY CONTROL

MCM144102 16x 16 BIT STATIC RAM

MC14430 INPUT ADDRESS ENCODER

MC14424 REMOTE CONTROL TRANSMITTER

MC14497 PCM REMOTE CONTROL TRANSMITTER

MC6203 REMOTE CONTROL RECEIVER

MC6215 REMOTE CONTROL RECEIVER WITH ON SCREEN
DISPLAY

MC6220 4-BIT MICROCOMPUTER UNIT WITH PLL FREQUENCY
SYNTHESIZER

MEMORIES

MCM 14505 64x 1-BIT STATIC RAM

MCM 14537 256 x 1-BIT STATIC RAM

MICROPROCESSORS/PERIPHERALS

MC145008 INDUSTRIAL CONTROL UNIT

MC141000 4-BIT ONE-CHIP MICROCOMPUTER
MC141099 4-BIT ONE-CHIP MICROCOMPUTER
MC141200 4-BIT ONE-CHIP MICROCOMPUTER
MC146805E2 8-BIT MICROPROCESSOR, EXPANDABLE
MC146805F2 8-BIT ONE-CHIP MICROCOMPUTER
MC146805G2 8-BIT ONE-CHIP MICROCOMPUTER
MC146818 REAL-TIME CLOCK/RAM

OTHER COMPLEX FUNCTIONS

MC14466 LOW COST SMOKE DETECTOR

MC14469 ADDRESSABLE ASYNCHRONOUS RECEIVER/
TRANSMITTER

MC14490 HEX CONTACT BOUNCE ELIMINATOR

NEW PRODUCT PREVIEW

DEVICE FUNCTION INTRO-
DUCTION
MC14067B 16-CHANNEL ANALOG SWITCH 82Q1
MC14097B DUAL 8-CHANNEL ANALOG SWITCH  82Q1
MC 14400/1/2/3 PCM CODEC/FILTER/MONO CIRCUIT ~ 82Q1
MC14442 A/ID CONVERTER 82Q1
MC145157 PLL FREQUENCY SYNTHESIZER 82Q1
MC145158 PLL FREQUENCY SYNTHESIZER 82Q1
MC145159 PLL FREQUENCY SYNTHESIZER 82Q1
MC145431 TUNEABLE LOWPASS/NOTCH AND 82Q2

BANDPASS FILTER

MC145433 TUNEABLE LOWPASS/NOTCH AND 82Q2
BANDPASS FILTER

MC146823 8-BIT PIA 82Q1

MCM65116 2K X 8-BIT RAM 82Q2

MCM65147 4K x 1-BIT RAM 82Q1

MCB54HCXX HI-SPEED CMOS LOGIC FAMILY 82Q1
—55TO +125°C

MC74HCXX HI-SPEED CMOS LOGIC FAMILY 82Q1
—40TO +85°C

ORDERING INFORMATION

MC14001B

MC14001B AL
—I—————DENOTES — OPERATING VOLTAGE RANGE
N — OPERATING TEMPERATURE RANGE
— PACKAGE MATERIAL

DENOTES FUNCTION

BURN-IN OPTION

BURN-IN IS AN OPTION AVAILABLE ON ALL CMOS PACKAGED PRODUCT.
THE BENEFITS OF BURN-IN ARE:

o REDUCED INFANT MORTALITY

e REDUCED BOARD AND SYSTEM REWORK
e REDUCED EQUIPMENT DOWNTIME

e REDUCED FIELD FAILURES

BURN-IN IS PERFORMED AT 125°C FOR 168 HOURS AT 15V VDD.
TO ORDER, ADD SUFFIX D. EXAMPLE - MC14001BALD.

SUFFIXES

AL — 3TO 18V, —55 TO +125°C, CERAMIC PACKAGE

CL — 3TO 18V, —40 TO + 85°C, CERAMIC PACKAGE

CP — 3TO 18V, —40 TO + 85°C, PLASTIC PACKAGE

L — LIMITED VOLTAGE RANGE, LIMITED TEMPERATURE
RANGE, CERAMIC PACKAGE

P — LIMITED VOLTAGE RANGE, LIMITED TEMPERATURE
RANGE, PLASTIC PACKAGE

EFL — 3 TO 18V, —55 TO +125°C, CERAMIC PACKAGE

. FL — 3TO 18V, —40 TO + 85°C, CERAMIC PACKAGE

FP — 3TO 18V, —40 TO + 85°C, PLASTIC PACKAGE

EVL — 3TO 6V, —55TO + 125°C, CERAMIC PACKAGE

VL — 3TO 6V, —40 TO + 85°C, CERAMIC PACKAGE

VP — 3TO 6V, —40 TO + 85°C, PLASTIC PACKAGE
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HIGH-SPEED
CMOS LOGIC

Complementary metal oxide semicon-
ductors (CMOS) have existed for many
years and traditional design and electrical
characteristics have brought these prod-
ucts to a prominent position in the industry.
In a world of rapid technical advances,
Motorola has recognized the tremendous
potential advantages of the CMOS technol-
0gy and has developed a new logic family
to meet the needs of a higher-performance
marketplace.

The new family is called “High-Speed
CMOS Logic" (MC74HCxx) and incorpo-
rates the present CMOS logic family fea-
tures of low power dissipation and high
noise immunity with the LSTTL features of
high speed and wide fanout characteris-
tics. The combination of these unique fea-
tures gives CMOS a new dimension and
has the potential of making this new family
the most popular and the most useful logic
family in the marketplace.

This new and innovative family of prod-
ucts is being developed and manufactured
by Motorola Inc. — the industry's lead-
ing supplier of the standard metal-gate
CMOS family (MC14000 series). Experi-
ence gained over the past ten years in the
logic marketplace is fully utilized in the de-
sign, manufacture and marketing of these
products. Motorola’s strong commitment to
CMOS technology is further evidenced by
the introduction of this new and innovative
logic family. “High-Speed CMOS Logic” will
offer a cost-efficient and high-performance
product line to an ever-growing segment of
integrated circuit users in all markets.
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PHILOSOPHY OF THE

HIGH-SPEED CMOS FAMILY

The approach to the High-Speed CMOS
family is quite straightforward. It provides
for a full family of products which are pin-
for-pin compatible with many of the popular
LSTTL and CMOS devices. This family will
provide both (1) higher-speed alternatives
to existing CMOS parts and (2) equivalent
or higher-speed CMOS replacements for
the most popular LSTTL devices.

Among the key family features are:

(1) LSTTL speeds for the general
family (typical gate delays of
10-15ns)

(2) LSTTL output drive (4 mA sink:
a fanout of 10 LS loads)

(3) LSTTL  operating frequencies
(30 MHz)

(4) CMOS high voltage noise immu-
nity (typically 45% V, ¢ 2-3times
improvement over L%)

(6) Wide range of power supply volt-
ages (3—6 volts operating range)

(6) CMOS low static power consump-
tion (<< 1 uW typically)

With today's breadth of available CMOS
MSI function types plus the added perfor-
mance of High-Speed CMOS, the designer
need not sacrifice speed for power con-
sumption. Add the other classical ad-
vantages of CMOS, including high noise
immunity and wide power supply and tem-
perature ranges, and the decision to go
with High-Speed CMOS becomes evident.
This new family will provide for the design
of more cost-effective systems to serve
high speed market applications.



FEATURES OF MOTOROLA’S HIGH-SPEED CMOS FAMILY:

@ Guaranteed Propagation Delay—15 ns for 74HC00

@ Wide Operating Range—3to 6 V

@ High Noise Immunity—typically 45% of supply voltage
® Low Quiescient Power Dissipation

® Diode Protection—All inputs

@ High Fanout—10 LSTTL loads (4 mA drive)

@ Direct Pin Compatibility with LSTTL parts (HCXXX) and/or CMOS parts (HC4XXX)

KEY

@® 74-type devices (Commercial Temperature Range) are available in plastic (N suffix) or ceramic (J suffix) DIP

@ 54-type devices (Military Temperature Range) are available in ceramic (J suffix) DIP

@ Parts shown are functional equivalent except when preceded by an asterisk

The Functions listed will be introduced during 1982

(*), indicating a suggested alternative B

GATES AND

BUFFERS

DECODERS/ENCODERS

Functional
Functional Equivalent
High-Speed Equivalent | CMOS Device
Device Number LSTTL Device| MC1XXXX or | Direct Pin | Number of
MC74/MC54 Function 74/54 CDXXXX Compatibility Pins

HC42 1-0f-10 Decoder 1842 LS
HC138 1-0f-8 Decoder 15138 *4028 LS 16
HC138 Dual 1-of-4 Decoder 18139 4555 LS/ICMOS 16
HC147 10-to-4 Priority Encoder 15147 *4532 LS 16
HC151 8-Input Multiplexer 1S151 *4512 s 16
HC153 Dual 4-Input Multiplexer 18153 4539 Ls/cmos 16
HC154 4-t0-16 Decoder LS154 *4514 LS 24
HC157 Quad 2-Input Multiplexer L8157 *4519 LS 16
HC158 Quad 2-Input Multiplexer, Inverted 1S158 s 16
HC251 8-Input Multiplexer, 3-State 15251 *4512 LS 16
HC253 Dual 4-Input Multiplexer, 3-State LS253 *4539 LS/CMOS 16
HC257 Quad 2-Input Multiplexer, 3-State 18257 *4519 LS 16
HC354 8-Input Multiplexer, 3-State 18354 *4512 [ 20
HC356 8-Input Multiplexer, 3-State LS356 *4512 LS 20
HC4511 BCD-to-7-Segment Latch/Decoder/Driver *(LS46-L549) 4511 LS/ICMOS 16
HC4514 4-bit Latch/4-to-16 Line Decoder 4514 cMmos 24
HC4543 LCD BCD-to-7-Segment Latch/Decoder/Driver *(LS46-LS48) 4543 cmos 16

HCOO0 Quad 2-Input NAND LS00
HCO2 Quad 2-input NOR LS02 4001 LS 14
HCO04 Hex Inverter LS04 4069 LS/ICMOS 14
HCO08 Quad 2-Input AND LS08 4081 s 14
HC10 Triple 3-Input NAND LS10 4023 LS 14
HC11 Triple 3-Input AND Ls11 4073 LS 14
HC14 Hex Schmitt Trigger Inverter LS14 4584 LS/CMOS 14
HC20 Dual 4-Input NAND LS20 4012 LS 14
HC27 Triple 3-Input NOR Ls27 4025 LS 14
HC30 8-Input NAND 830 4068 LS 14
HC32 Quad 2-Input OR 1S32 4071 LS 14
HC86 Quad 2-Input Exclusive OR LS86 4070 LS 14
HC132 Quad 2-Input Schmitt Trigger NAND L8132 4093 LS 14
HC133 13-Input NAND 18133 LS 16
HC266 Quad 2-Input Exclusive NOR 1LS266 4077 LS/CMOS 14

(Open Collector)

HC365 Hex 3-State Bus Driver with Common 2-Input NOR Enable LS365A LS 16
HC366 Hex 3-State Bus Driver with Common 2-Input NOR Enable, Inverted LS366A LS 16
HC367 Hex 3-State Bus Driver with Separate 2-Bit and 4-Bit Sections LS367A 4503 LS/ICMOS 16
HC368 Hex 3-State Bus Driver with Separate 2-Bit and 4-Bit Sections, Inverted 1S368A LS 16
HC4002 Dual 4-Input NOR 1825 4002 CMos 14
HC4049 Hex Buffer, Inverted 4049 (WM 16
HC4050 Hex Buffer 4050 CMOS 16
HC4075 Triple 3-Input OR 4075 CMOS 14
HC4078 8-Input NOR 4078 CMOoS 14
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Functional Functional
High-Speed Equivalent CI\E!I'}]uSl“Dt:i::e
Device Number LSTTL Device MCIXXXX or Direct Pin | Number of
MC74/MC54 Functi(‘m 74/54 CDXXXX Compatibility Pins
FLIP-FLOPS/LATCHES
Oual J-K with Clear LS73A 4027 LS 14
HC74 Dual D with Set and Clear, Positive-Edge Triggered LS74A 4013 LS 14
HC75 4-Bit D Latch LS75 “4042 LS 16
HC76 DBual J-K with Set and Clear LS76A "4027 LS 16
HC107 DOual J-K with Clear LS107A "4027 Ls 14
HC109 Dual J-K with Set and Clear, Positive-Edge Triggered LS109A "4027 LS 16
HC112 Dual J-K with Set and Clear, Negative-Edge Triggered LS112A *4027 Ls 16
HC174 Hex D Flip-Flop LS174 4174 Lsicmos 16
HC175 Quad D Flip-Flop LS175 4175 LSICMOS 16
HC259 8-Bit Addressable Latch L8259 *4099 LS 16
HC373 Octal Transparent Latch, 3-State L8373 LS 20
HC374 Octal D Flip-Flop, 3-State LS374 LS 20
HC533 Octal Transparent Latch, 3-State, Inverted L8533 LS 20
HC534 Octal D Flip-Flop, 3-State, Inverted 18534 LS 20
HC563 Octal Transparent Latch, 3-State, Inverted LS576 LS 20
HC564 Octal D Flip-Flop, 3-State, Inverted LS580 s 20
HC573 Octal Transparent Latch, 3-State L8573 LS 20
Octal D Flip-Flop, 3-State LS574 s 20

TRANSCEIVERS/LINE DRIVERS

HC240

Octal Buffer/Line Driver, 3-State, Inverted

HC241 HC241 Octal Buffer/Line Driver, 3-State 1S241 LS 20
HC242 HC242 Quad Bus Transceiver, Inverted LS242 LS 14
HC243 HC243 Quad Bus Transceiver L8243 Ls 14
HC244 HC244 Octal Buffer/Line Driver, 3-State 15244 LS 20
HC245 HC245 Octal Bus Transceiver, 3-State LS245 LS 20
HCB40 HC640 Octal Bus Transceiver, 3-State LS640 LS 20
HCB43 HC643 Octal Bus Transceiver, 3-State 18643 LS 20
HCB45 HCB45 Octal Bus Transceiver, 3-State L5645 LS 20
HC646 HC646 Octal Bus Transceiver, 3-State L5646 LS 24
HC648 HCB48 Octal Bus Transceiver, 3-State 15648 LS 24

HC160 BCD Decade Counter, Asynchronous Reset LS160A LSICMOS 16
HC161 4-Bit Binary Counter, Asynchronous Reset LS161A 4161 LSICMOS 16
HC162 BCD Decade Counter, Synchronous Reset LS162A 4162 LS/CMOS 16
HC163 4-Bit Binary Counter, Synchronous Reset LS163A 4163 LSICMOS 16
HC192 BCD Decade Up/Down Counter LS192 4510 LS 16
HC193 4-Bit Binary Up/Down Counter LS193 4516 LS 16
HC390 Dual Decade Counter L8390 *4518 s 16
HC393 Dual 4-Bit Binary Counter LS393 "4520 LS 14
HC4017 Decade Counter/Divider 4017 CMOS 16
HC4020 14-Bit Binary Counter 4020 CMOs 16
HC4040 12-Bit Binary Counter 4040 CMOS 16

HC4060 14-Stage Binary Counter 4060 Cmos 16

8:Bit Serial to-Parallel Shift Register LS164 "4034 LS 14
HC165 8-Bit Parallel-to-Serial Converter L8165 *4021 s 16
HC173 4-Bit D Register, 3-State LS173 4076 LS/ICMOS 16
HC194 4-Bit Bidirectional Universal Shift Register LS194A 4194 LS/ICMOS 16
HC195 Universal 4-Bit Shift Register LS195A 4035 s 16
HC299 8-Bit Universal Shift/Store Register, 3-State 15299 LS 20

HC85 4-Bit Magnitude Comparator LS85 *4585 LS 16

HC221 Dual Monostable Multivibrator 18221 *4538 or [ 16
*4528
HC280 9-Bit Odd/Even Parity Generator/Checker 15280 *4531 LS 14
HC688 8-Bit Equality Comparator 20
HC4301 Octal Latch Level Translator, Inverted *4504 20
HC4302 Octal Latch/Level Translator *4504 20
HC4303 Octal Flip-Flop Level Translator, Inverted *4504 20
HC4304 Octal Flip-Flop/Level Translator *4504 20
HC4305 Octal Buffer Level Translator, Inverted *4504 20
HC4308 Octal Buffer/Level Translator *4504 20
HC4538 Dual Precision Retri j i e Mul 18221 4538 CMos 16
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MAXIMUM RATINGS

RECOMMENDED
OPERATING CONDITIONS

DC ELECTRICAL
CHARACTERISTICS
(Voo = 5V = 10%)

SWITCHING
CHARACTERISTICS
(Voo = 5V, Tp = 25°C)

HIGH-SPEED CMOS FAMILY TYPICAL CHARACTERISTICS

" Vg |DC Supply Voltage -05t07.0
Vin Input Voltage -05t0 Vg + 05
Tstg Storage Temperature -65to +150 N
Pp Power Dissipation 500 mwW
T Lead Temperature (10 second Soldering) 300 °C
bo Rating a
Vee DC Supply Voltage 30 | 60
Vin Input Voltage 0 | Veo
Ta Operating Temperature—74 Series -40|+85 | °C
54 Series -55|+125
Symbol Parameter Test Conditions Min* Max* Unit
' Vo =05VorVee — 05V, V, =45V 3.15
b ¢} cc CC
\m High-Level Input Voltage o<1 uA VGG = 55V 385 Y
s Vo =05VorVoo - 05V, Voo =45V 0.90
ViL Low-Level input Voltage o= =1uA VGG =55V 110 \
. zin = §CC or gsg l?s 1 ;Zﬁg(\(/:MOS) Ve — 005
. in=Vecor Vce T
Von | High-Level Output Voltage o = 4 A (74 Series) Voo - 08 \
Io = 3.4 mA (54 Series)
xm = xCC or gmg 1\9 <1 ;ZAS(\(/:MOS) 0.05
. in=Yccor vce © :
VoL |Low-Level Output Voltage lo = 4 mA (74 Series) 04 \
lo = 3.4 mA (54 Series)
SSi 2
Buffer FF 25°C 4
MSI Driver 8
o SSi 20
loc | Quiescent Current Vin (_BI\\J/DCC o' 1 Buffer FF 85°C 40 | wA
(Per Package) Io = 0 uA MSI Driver 80
SSI 40
Buffer FF 125°C 80
MS! Driver 160
lin Input Current Vin = Vog o GND *10 | pA

*Unless otherwise specified. minimum and maximum limits are applicable over the full temperature range

Parameter Test Conditions Typ Limit Unit
) C_ = 15pF 40 | 30
fmax Maximum Clock Frequency CL = 50 pF 30 20 MHz
. , . C_ = 15pF 20 30
tpHL/tpLH | Maximum Propagation Delay. Clock to Q C[ = 50 pF 5 35 ns
C_=15pF | 20 | 30
tpHL/tPLH Maximum Propagation Delay. Clear to Q C[ = 50 pF 5 35 ns
tsy Minimum Setup Time. Data to Clock 10 20 ns
th Minimum Hold Time. Clock to Data 0 ns
tsr Minimum Clear Recovery Time 10 25 ns
ty Minimum Clock or Clear Pulse Width 10 25 ns
TLH Maximum Input Clock Rise Time 1000} 500 ns
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Operational Ampilifiers

Motorola offers a broad line of operational amplifiers to meet a wide range of usages. From low-
cost industry-standard types to high precision circuits, the span encompasses a large range of
performance capabilities. These linear integrated circuits are available as single, dual, and quad

monolithic devices in a variety of package styles as well as standard chips.

Single Operational Amplifiers

Noncompensated
s Vio [TCvio| 0 |Avol BW(Av=1)/SR(Av=1)| Supply Voltage
pA mV | pVPC | nA | VWV MHz Vips \"
Device max | max [ typ max | min typ typ min max Description Packag
Military Temperature Range (-55°C to +125°C)
LM101A 0.075 | 2.0 10 10 | 50K 1.0 0.5 *3.0 *22 General Purpose 60‘1 693
LM108 0.002 | 2.0 3.0 0.2 | 50K 1.0 0.3 *3.0 +20 Precision 601,693
LM108A 0.002 | 0.5 1.0 0.2 | 80K 1.0 0.3 +3.0 +20 Precision 601,693
MC1539 0.5 3.0 15 60 | 50K 20 4.2 +4.0 +18 High Slew Rate 601,632
MC1709 0.5 5.0 15 200 | 25K 1.0 0.3 +3.0 +18 General Purpose 601,632,693
MC1709A 0.6 3.0 5.0 100 | 25K 1.0 0.5 *3.0 *18 High Performance 601,632
MC1709

MC1748 0.5 5.0 15 200 | 50K 1.0 0.5 *3.0 *+22 General Purpose 601,693

Commercial Temperature Range (0°C to +70°C)
LM301A 0.25 7.5 10 50 | 25K 1.0 0.5 +3.0 *18 General Purpose 601,626,693,751
LM308 7.0 7.5 15 1.0 | 25K 1.0 0.3 +3.0 *18 Precision 601,626,693
LM308A 7.0 0.5 5.0 1.0 | 80K 1.0 0.3 +3.0 *18 Precision 601,626,693
MC1439 1.0 7.5 15 100 15K 2.0 4.2 *6.0 +18 High Slew Rate 601,626,632,646
MC1709C 1.5 7.5 15 500 | 15K 1.0 0.3 *3.0 +18 General Purpose 601,626,632,

646,693

MC1748C 0.5 6.0 15 200 | 20K 1.0 0.5 +3.0 +18 General Purpose 601,626,693
Industrial Temperature Range (-25°C to +85°C)
LM201A 0.075 | 2.0 10 10 50K 1.0 0.5 *3.0 22 General Purpose 601,626,693,751
LM208 0.002 | 2.0 3.0 0.2 50K 1.0 0.3 *3.0 *20 Precision 601,632,693
LM208A 0.002 | 0.5 1.0 0.2 80K 1.0 0.3 +3.0 +20 Precision 601,632,693
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Single Operational Amplifiers (continued)

Internally Compensated

B Vio |TCvio| ho |Avol BW(Av=1)|SR(Av=1)| Supply Voltage
pA mV [ pVrPC | nA | VIV MHz Vips \"
Device max | max | typ max | min typ typ min max Description Packages
Military Temperature Range (-55°C to +125°C)
LF155 100pA | 5.0 5.0 | 20pA | 50K 1.0 5.0 +5.0 +22 FET Input 601
LF165A 50pA | 2.0 3.0 | 10pA | 50K 1.0 5.0 +5.0 | *22 FET Input 601
LF156 100pA | 5.0 5.0 | 20pA | 50K 2.0 15 +5.0 +22 FET Input 601
LF156A 50pA | 2.0 3.0 | 10pA | 50K 2.0 15 +50 | +22 FET Input 601
LF157 100pA | 5.0 5.0 | 20pA | 50K 3.0 75 +5.0 +22 Wideband FET Input 601
LF157A 50pA | 2.0 3.0 | 10pA | 50K 3.0 75 +50 | *22 Wideband FET Input 601
LM107 0.075 | 2.0 10 10 50K 1.0 0.5 +3.0 +22 General Purpose 601,693
MC1536 002 | 5.0 10 3.0 | 100K 1.0 2.0 +15 +40 High Voltage 601
MC1556 0.015 | 4.0 10 2.0 | 100K 1.0 25 +3.0 +22 High Performance 601,632
MC1733 0.20 —_ — | 3.0pA| 90 90 — +4.0 | =8.0 | Differential Wideband 603,632
Video Amp
MC1741 0.5 5.0 15 200 | 50K 1.0 0.5 +3.0 +22 General Purpose 601,632,693
MC1741N 0.5 5.0 15 200 | 50K 1.0 0.5 +3.0 +22 Low Noise 601,632,693
MC17418 0.5 5.0 15 200 | 50K 1.0 10 +3.0 +22 High Slew Rate 601,632,693
MC1776 0.0075 | 5.0 15 3.0 |200K 1.0 0.2 +15 +18 |pPower, Programmable 601,632
MC35001 100pA | 10 10 | 100pA | 25K 4.0 13 +5.0 +22 TRIMFET Input 601,693
MC35001A | 75pA | 2.0 10 | 25pA | 50K 4.0 13 +5.0 +22 TRIMFET Input 601,693
MC35001B | 100pA | 5.0 10 | 50pA | 50K 4.0 13 +5.0 +22 TRIMFET Input 601,693
Commercial Temperature Range (0°C to +70°C)
LF355 200pA | 10 5.0 | 50pA | 50K 1.0 5.0 +5.0 +18 FET Input 601
LF355A 50pA | 2.0 1.0 10pA | 50K 1.0 5.0 +5.0 +18 FET Input 601
LF355B 100pA | 5.0 5.0 | 20pA | 50K 25 5.0 +5.0 +22 FET Input 601,626,693
LF356 200pA | 10 5.0 | 50pA | 50K 2.0 15 +5.0 +18 FET Input 601
LF356A 50pA | 2.0 1.0 | 10pA | 50K 2.0 15 +5.0 +18 FET Input 601
LF356B 100pA | 5.0 5.0 | 20pA | 50K 5.0 12 +5.0 *22 FET Input 601,626,693
LF357 200pA | 10 5.0 | 50pA | 50K 3.0 75 +5.0 +18 Wideband FET Input 601
LF357A 50pA | 2.0 1.0 | 10pA | 50K 3.0 75 +5.0 +18 Wideband FET Input 601
LF3578B 100pA | 5.0 5.0 | 20pA | 50K 20 50 +5.0 +22 FET Input 601,626,693
LM307 025 | 75 10 50 25K 1.0 0.5 +3.0 +18 General Purpose 601,626,693
MC1436 0.04 10 12 10 | 70K 1.0 2.0 +15 +34 High Voltage 601
MC1456 0.03 10 12 10 70K 1.0 25 +3.0 +18 High Performance 601,632
MC1733C 30 — — | 50pnA | 80 90 — +4.0 | +8.0 | Differential Wideband 601,632,646
Video Amp
MC1741C 0.5 6.0 15 200 | 20K 1.0 0.5 +3.0 +18 General Purpose 601,632,626,
646,693
MC1741NC 0.5 6.0 15 200 | 20K 1.0 0.5 +3.0 +18 Low Noise 601,632,626,
646,693
MC1741SC 0.5 6.0 15 200 | 20K 1.0 10 +3.0 +18 High Slew Rate 601,632,626,
646,693
MC1776C 0.003 | 6.0 15 3.0 | 100K 1.0 0.2 15 18 | wPower,Programmable 601
MC3476 0.05 | 6.0 15 25 50K 1.0 0.2 +1.5 18 Low Cost 601,626
wPower,Programmable
MC34001 200pA | 10 10 | 100pA | 25K 4.0 13 +5.0 1 TRIMFET Input 601,626,693,751
MC34001A | 100pA | 2.0 10 | 50pA | 50K 4.0 13 +5.0 +18 TRIMFET Input 601,626,693,751
MC34001B | 200pA | 5.0 10 | 100pA | 50K 4.0 13 +5.0 18 TRIMFET Input 601,626,693,751
Industrial Temperature Range (-25° C to +85°C)
LM207 0.075 | 2.0 10 10 50K 1.0 0.5 +3.0 +22 General Purpose 601
LF255 100pA | 5.0 5.0 | 20pA | 50K 25 5.0 +5.0 +22 FET Input 601,626,693
LF256 100pA | 5.0 5.0 | 20pA | 50K 5.0 12 +5.0 +22 FET Input 601,626,693
LF257 100pA | 5.0 6.0 | 20pA | 50K 20 50 +5.0 +22 FET Input 601,626,693
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Dual Operational Amplifiers

Internally Compensated

B VIO [TCvio| llo | Avol [BWIAV=1)/SR(Av=1)| Supply Voltage
rA mV | uV/°C| nA VIV MHz V/ps \")
Device max | max | typ max | min typ typ min max Description Packages
Military Temperature Range (-55°C to +125°C)
LM158 0.15 5.0 10 30 50K 1.0 0.6 *15 +18 Split Supplies 601,632,693
3.0 +36 Single Supply
(Low Power
Consumption)
MC1558 0.5 5.0 10 200 50K 1.1 0.8 +3.0 *22 Dual MC1741 601,632,693
MC1558N 0.5 5.0 10 200 50K 1.1 0.8 +3.0 +22 Low Noise 601,632,693
MC1558S 0.5 5.0 10 200 | 50K 1.0 10 *3.0 *22 High Slew Rate 601,632,693
MC1747 0.5 5.0 10 200 50K 1.0 0.5 +3.0 +22 Dual MC1741 601,632
MC3558 0.5 5.0 10 50 50K 1.0 0.6 *15 +18 Split Supplies 601,632,693
+3.0 +36 Single Supply
MC4558 0.5 5.0 10 200 50K 4.0 1.5 +3.0 *22 High Frequency 601,632,693
MC35002 100pA 10 10 [ 100pA | 25K 4.0 13 +5.0 *22 TRIMFET Input 601,693
MC35002A 75pA | 2.0 10 25pA | 50K 4.0 13 +5.0 +22 TRIMFET Input 601,693
MC35002B 100pA | 5.0 10 50pA | 50K 4.0 13 +5.0 *22 TRIMFET Input 601,693
MC35022 150pA | 2.0 5.0 70pA | 25K 4.0 13 +5.0 +22 Precision 601,693
TRIMFET Input
MC35022A 60pA 0.5 5.0 25pA | 50K 4.0 13 +5.0 *22 Precision 601,693
TRIMFET Input
MC35022B 75pA 1.0 5.0 50pA | 50K 4.0 13 +5.0 *22 Precision 601,693
TRIMFET Input
Commercial Temperature Range (0°C to +70°C)
LM358 0.25 6.0 7.0 50 25K 1.0 0.6 *15 +18 Split Supplies 601,626,693,751
+3.0 +36 Single Supply
(Low Power
Consumption)
MC1458 0.5 6.0 10 200 20K 1.1 0.8 *+3.0 +18 Dual MC1741 601,626,632,
646,693,751
MC1458C 0.70 10 10 300 | 20K 1.1 0.8 *3.0 +18 Dual General Purpose 601,626,632,
646,751
MC1458N 0.5 6.0 10 200 20K 1.1 0.8 +3.0 +18 Low Noise 601,626,632,
646,693
MC1458S 0.5 6.0 10 200 | 20K 1.0 10 +3.0 *18 High Slew Rate 601,626,632,
646,693
MC1747C 0.5 6.0 10 200 25K 1.0 0.5 +3.0 +18 Dual MC1741 603,632,646
MC3458 0.5 10 7.0 50 20K 1.0 0.6 *15 +18 Split Supplies 601,626,693
+3.0 +36 Single Supply
(Low Crossover
Distortion)
MC4558C 0.5 6.0 10 200 | 20K 3.0 1.5 +3.0 +18 High Frequency 601,626,693,751
MC34002 100pA | 10 10 100pA | 25K 4.0 13 +5.0 +18 TRIMFET Input 601,626,693,751
MC34002A 75pA | 2.0 10 50pA | 50K 4.0 13 +5.0 +18 TRIMFET Input 601,626,693,751
MC340028 100pA | 5.0 10 70pA | 25K 4.0 13 +5.0 *18 TRIMFET Input 601,626,693,751
MC34022 150pA | 2.0 5.0 70pA | 25K 4.0 13 +5.0 +18 Precision 601,626,693
TRIMFET Input
MC34022A 75pA 0.5 5.0 30pA | 50K 4.0 13 +5.0 *18 Precision 601,626,693
TRIMFET Input
MC34022B 150pA | 1.0 5.0 70pA | 50K 4.0 13 +5.0 *18 Precision 601,626,693
TRIMFET Input
Automotive Temperature Range (-40°C to +85° C)
MC3358 5.0 8.0 10 75 20K 1.0 0.6 +15 +18 Split Supplies 626
+3.0 +36 Single Supply
LM2904 0.25 7.0 7.0 50 100K 1.0 0.6 +1.5 *13 Split or Single 626
typ 3.0 +26 Supply OP Amp
Industrial Temperature Range (-25°C to +85°C)
LM258 0.15 5.0 10 30 50K 1.0 0.6 1.5 +18 Split or Single 601,626,693
.0 +36 Supply OP Amp 751
Noncompensated:
Military Temperature Range (-55°C to +125°C)
[ Mmc1s37 | o5 [50] 10 | 200 [25k] 10 025 [ +30] =18 |  DualMcCi709 | 632 |
Commercial Temperature Range (0°C to +70°C)
[ Mcaz7 | 15 [ 75] 10 | s00 |15k | 10 025 | +30] =18 | DualMC1703 | 632646 |
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Quad Operational Amplifiers

Internally Compensated
B | Vio |TCvio| N0 |Avol BW(Av=1)SR(Av=1)| Supply Voltage
pA mV | pVPC | nA | VIV MHz Vips v
Device max | max | typ max | min typ typ min max Description Packages
Military Temperature Range (-55°C to +125°C)
LM124 0.15 5.0 7.0 30 50K 1.0 0.6 +1.5 +16 Low Power 632,646
+3.0 +32 Consumption
LM148 0.10 5.0 - 25 50K 1.0 0.5 +3.0 +18 Quad MC1741 632
MC3503 0.5 5.0 7.0 50 50K 1.0 0.6 +15 +18 General Purpose 632,646
+3.0 +36 Low Power
MC4741 0.5 5.0 15 200 | 50K 1.0 0.5 +3.0 +22 Quad MC1741 632,646
MC35004 100pA | 10 10 | 100pA | 25K 4.0 13 +5.0 +22 Trimmed FET Input 632
MC35004A | 75pA | 2.0 10 | 25pA | 50K 4.0 13 +5.0 +22 Trimmed FET Input 632
MC35004B | 100pA | 5.0 10 | 50pA | 50K 4.0 13 +5.0 +22 Trimmed FET Input 632
Commercial Temperature Range (0°C to +70°C)
LM324 0.25 6.0 7.0 50 25K 1.0 0.6 +15 +16 Low Power 632,646,751A
+3.0 +32 Consumption
LM348 0.20 6.0 — 50 25K 1.0 0.5 +3.0 +18 Quad MC1741 632,646,751A
MC3401 0.3 — — — 1K 5.0 0.6 +15 +18 Norton Input 632,646
+3.0 +36
MC3403 0.5 10 7.0 50 20K 1.0 0.6 +15 +18 No Crossover 632,646,751A
+3.0 +36 Distortion
MC4741C 0.5 6.0 15 200 20K 1.0 0.5 +3.0 +18 Quad MC1741 632,646
MC34004 200pA | 10 10 | 100pA | 25K 4.0 13 +5.0 +18 Trimmed FET Input 632,646
MC34004A | 100pA | 2.0 10 | 50pA | 50K 4.0 13 +5.0 +18 Trimmed FET Input 632,646
MC34004B | 200pA | 5.0 10 | 100pA | 50K 4.0 13 +5.0 +18 Trimmed FET Input 632,646
TCA 3002 0.5 5.0 10 50 50K 1.0 1.0 +25 | +18 Programmable 620,648
Low Power
TCA 3003 0.5 5.0 10 50 50K 1.0 1.0 +25 | +18 Programmable 620,648
Low Power )
Automotive Temperature Range (-40°C to +85°C)
LM2902 0.5 10 — 50 — 1.0 0.6 +15 =13 Differential 646
+3.0 +26 Low Power
MC3301 0.3 — — — 1K 4.0 0.6 +2.0 =15 Norton Input 646
+4.0 +28
MC3303 0.5 8.0 10 75 20K 1.0 0.6 +15 +18 Differential 646
+3.0 +36 General Purpose
Industrial Temperature Range (-25°C to +85°C)
LM224 0.15 5.0 7.0 30 50K 1.0 0.6 +1.5 +16 Split or Single 632,646,
+3.0 +32 Supply OP Amp 751A
LM248 0.20 6.0 — 50 25K 1.0 0.5 +3.0 +18 Quad MC1741 632,646,751A
Package Styles
CASE 601 603 626
MATERIAL Metal Metal Plastic
SUFFIX after type number G, H G, H P, P1, N
16 16 14 14 i::j h -14 X
CASE 620 648 632 646 693 751 751A
MATERIAL Ceramic Plastic Ceramic Plastic Ceramic Plastic Plastic
SUFFIX after type number DC DP J, L P, P2 J, U D D
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Voltage Regulators

Fixed Output Voltage Regulators

® Low-cost monolithic circuits for positive and/or negative regulation at currents from 100

mA to 3.0 A

® Ideal for on-card regulation of subsystems

® Internal current limiting thermal shutdown and safe-area compensation

Fixed/Voltage, 3-Terminal Regulators for Positive or Negative Polarity Power Supplies.

lo AVQ/AT
Vout Tol.t mA Device Type Device Type Vin Regline Regioad mV/°C
Volts Volts Max Positive Output Negative Output Min/Max mV mV Typ Case
2 +0.1 1500 — MC7902C 5.5/35 40 120 1.0 1, 221A
3 +0.15 100 —_ MC79L03AC 4.7/30 60 72 — 29,79
+0.3 MC79L03C 80
5 +0.5 100 MC78L05C MC79L05C 6.7/30 200 60 — 29,79
+0.25 MC78LO5AC MC79L05AC 150
500 MC78M05C — 7/35 100 100 1.0 79, 221A
*0.4 1500 LM109 — 1.1 1,79
LM209 —
+0.25 LM309 — 50 1.0
+0.35 MC7805* — 8.0/35 0.6 1
+0.25 MC7805B# — 8/35 100 1.0 1, 221A
MC7805C MC7905C 7/35
*0.2 MC7805A* — 7.5/35 10 50 0.6 1
MC7805AC MC7905AC 100 1, 221A
+0.25 LM140-5*% — 7/35 50 50 1
LM340-5 —
3000 MC78T05* — 7.3/356 10 25 0.1 1
MC78T05C —
*0.2 1, 221A
MC78TO5A* — 1
MC78T05AC —_ 1,221A
+04 LM123* —_ 7.5/20 5.0 25 — 1
LM223 —
+0.25 LM323 —
5.2 +0.26 1500 — MC7905.2C 7.2/35 105 105 1.0 1, 221A
6 +0.3 500 MC78M06C — 8/35 100 120 1.0 79, 221A
+0.35 1500 MC7806* — 9/35 60 100 0.7 1
+0.3 MC7806B# — 9/35 120 120 1,221A
MC7806C MC7906C 8/35
*0.24 MC7806A* — 8.6/35 1 50 1
MC7806AC — 100 1, 221A
+0.3 LM140-6* — 8/35 60 60 1
LM340-6 —
3000 MC78T06* — 8.3/35 " 25 0.12 1
MC78T06C — 1, 221A

#Tj = —40to +125°C
*Ty = —55to +150°C

tOutput Voltage Tolerance for Worst Case




Fixed Output Voltage Regulators (continued)

o AVQ/AT
Vout Tol.t mA Device Type Device Type Vin Regline Regioad mV/°C
Volits Volts Max Positive Output Negative Output Min/Max mV mV Typ Case
8 +0.8 100 MC78L08C — 9.7/30 200 80 — 29,79
MC78LOBAC — 175
+04 500 MC79M08C — 10/35 100 160 1.0 79, 221A
1500 MC7808* — 11.6/35 80 100 1
MC7808B# — 11.5/35 160 160 1, 221A
MC7808C MC73808C 10.5/35
+0.3 MC7808A* — 10.6/35 13 50 1
MC7808AC — 100 1, 221A
0.4 LM140-8* — 10.5/35 80 80 1
LM340-8 —
3000 MC78T08* — 10.4/35 13 25 0.16 1
MC78T08C — 1,221A
12 +1.2 100 MC78L12C MC79L12C 13.7/35 250 100 — 29,79
+0.6 MC78L12AC MC79L12AC
500 MC78M12C — 14/35 100 240 1.0 79, 221A
1500 MC7812* — 15.5/35 120 120 15 1
MC7812B# — 240 240 1,221A
MC7812C MC7912C 14.5/35
+0.5 MC7812A* — 14.8/35 18 50 1
MC7812AC — 100 1,221A
+0.6 LM140-12* — 14.5/35 120 120 1.5 1
1M340-12 —
3000 MC78T12* — 14.5/35 18 25 0.24 1
MC78T12C — 1, 221A
+0.5 MC78T12A* — 1
MC78T12AC — 1, 221A
15 +1.5 100 MC78L15C MC78L15C 16.7/35 300 150 — 29,79
+0.75 MC78L15AC MC78L16A
500 MC78M15C — 17/35 100 300 1.0 79, 221A
1500 MC7815* — 18.5/35 150 150 1.8 1
MC7815B# — 300 300 1, 221A
MC7815C MC7915C 17.5/35
*0.6 MC7815A* — 17.9/35 22 50 1
MC7815AC — 100 1, 221A
*0.75 LM140-15* — 17.5/35 150 150 1
LM340-15 —
3000 MC78T15* —_ 17.5/40 22 25 9.3 1
MC78T15C — 1, 221A
+0.6 MC78T15A* — 1
MC78T15AC — 1, 221A
18 .8 100 MC78L18C MC79L18C 19.7/35 325 170 — 29,79
+0.9 MC78L18AC MC79L18AC
500 MC78M18C — 20/35 100 360 1.0 79, 221A
1500 MC7818* — 22/35 180 180 23 1
MC7818B# - 360 360 1, 221A
MC7818C MC7918C 21/35
*0.7 MC7818A* — 31 50 1
MC7818AC — 100 1, 221A

#T) = —40to +125°C
*Ty = —-55to +160°C

tOutput Voltage Tolerance for Worst Case
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Fixed Output Voltage Regulators (continued)

lo AVQ/AT
Vout Tol.t mA Device Type Device Type Vin Regline Regload mV/°C
Volts Volts Max Positive Output Negative Output Min/Max mV mV Typ Case
+0.9 LM140-18* — 180 180 1
LM340-18 —
3000 MC78T18* — 20.6/40 31 25 0.36 1
MC78T18C — 1, 221A
20 +1.0 500 MC78M20C — 22/40 10 400 1.1 79, 221A
24 +2.4 100 MC78L24C MC79L24C 25.7/40 350 200 — 29,79
+1.2 MC78L24AC MC79L24AC 300
500 MC78M24C — 26/40 100 480 1.2 79, 221A
1500 MC7824* — 28/40 240 240 3.0 1
MC7824B# — 480 480 1, 221A
MC7824C MC7924C 27/40
+1.0 MC7824A* — 27.3/40 36 50 1
MC7824AC —_ 100 1, 221A
*1.2 LM140-24* — 240 240 1
LM340-24 —
3000 MC78T24* 26.7/40 36 25 0.48 1
MC78T24C 1, 221A
Adjustable Output Voltage Regulators
Positive Output Regulators
s Vin — Pb Ze%ulatic;n
u v vi Vout Watts T° :“Zts:é
F out in Differ- Max A
io F Volts Valts ential Typ TCVout | Ty =
mA Device [ Volts Ta= | T¢c = Typ °C
Max Type X Min Max Min Max Min 25°C 25°C Line Load %/°C Max Case
100 LM317L H,Z 1.2 37 5.0 40 3.0 Internally 0.04 0.5 0.006 125 29,79
LM217L Limited 002 | 03 0.004 150
LM117L* 0.003
150 MC1723 cP 2.0 37 95 40 3.0 1.25 — 0.1 0.3 0.003 150 646
CG 1.0 21 0.1 0.003 603C
G 0.2 0.002
CL 1.5 — 0.1 0.003 175 632
L — 0.2 0.002
CD 1.25 — 0.1 0.003 150 751A
250 MC1469 G 25 32 9.0 35 3.0 0.68 1.8 0.03 0.13 0.002 160 603
MC1569 37 8.5 40 2.7 0.015
500 LM317M T 1.2 37 5.0 40 3.0 Internally 0.02 0.1 0.0056 125 221A
LM317M R Limited 80
LM217M 0.004 150
LM117M* 0.0036
600 MC1469 R 25 32 9.0 35 3.0 3.0 14.0 0.03 0.05 0.002 150 614
MC1569 37 8.5 40 Z,ﬁ 0.015

#Ty = —40to +125°C
*Ty = —55to +150°C

tOutput Voltage Tolerance for Worst Case
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Adjustable Output Voltage Regulators (continued)

Positive Output Regulators

s Vin — Po f;le%ulatlon
U Vout Watts % Vout ©
E Vout Vin Differ- Max Ta = 25°C
1o F Volts Volts ential Typ TCVout | Ty =
mA Device | Volts Ta= | Tc = Typ °C
Max Type X Min Max Min Max Min 25°C 25°C Line Load %/°C Max Case
1500 LM317 T 1.2 37 5.0 40 3.0 Internally 0.07 1.5 0.006 125 221A
LM317 H, K Limited 79, 1
LM217 0.004
LM117* 0.05 1.0 0.003 150
3000 LM350 T 1.2 33 5.0 36 3.0 Internally 0.02 0.1 0.008 125 221A
LM350 K Limited 1
LM250 0.0057 150
LM150* 0.0051
*Ty = -55to +150°C
Negative Output Regulators
. Regulation
S Vin — P 9
u Vout Wa[t)ts % Vout @
F Vout Vin Differ- Max Ta = 25°C
1o F Volts Voits ential Typ TCVout | Tu =
mA Device | Volts | Ta= | Tc = Typ °C
Max Type X Min Max Min Max Min 25°C 25°C Line Load %/°C Max Case
250 MC1463 G 3.8 -32 9.0 35 3.0 0.68 1.8 0.03 0.05 0.002 150 603
MC1563 3.6 33 8.5 40 2.7 0.015 0.13
500 **LM337M T -1.2 -3.7 5.0 4.0 3.0 Internally 0.02 0.3 0.0048 125 221A
**LM337M R Limited 80
**LM237M 0.0034 150
*rLM137M* 0.0031
600 MC1463 R 3.8 - 34 9.0 35 3.0 24 9.0 0.03 0.0 0.002 175 614
MC1563 3.6 - 37 8.5 40 2.7 0.015
1500 **LM337 T 1.2 -37 5.0 40 3.0 Internally 0.02 0.3 0.0048 125 221A
**LM337 H, K Limited 791
**LM237 0.0034 150
A LM137* 0.0031
*Ty = -55t0 +160 C
**To be introduced
Voltage References
Output Device Voltag Temp Op Dynamic Description Case
Voltage Type Tolerance Coefficient Current Impedance )
m/°C
1.236V **LM385 +1% 20 ~ 10pA to 20mA 1 Micro Power 29
Voltage Reference
2.75Vto ETL 431 +2% 50 1 to 100mA 0.22 Adjustable Precision 626,29
36V Shunt Regulator 693

** To be introduced
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Special Regulators
Floating Voltage and Current Regulators

Designed for laboratory type power supplies. Voltage is limited only by the break down
voltage of associated, external, series-pass transistors.

S
V]
F
Vout o F Vaux Pp A Vrt:f/vref AL TC Vout
Volts mA Device i Volts Watts % % %/°C
Min Max Max Type X Min Max Max Line Load Max Typ Case
0 * * MC1466 L 21 30 0.75 0.015 0.015 0.2 0.001 632
MC1566 L 20 35 0.004 0.004 0.1 0.006

*Dependent on characteristics of external series-pass elements.

Dual £15 V Tracking Regulators

Internally, the device is set for =15 V, but an external adjustment can change both
outputs simultaneously, from 8.0 V to 20 V.

S
u TC
F %/°C
Vout o Vin F PD (Tlow to
Volts mA Volts Device ! Watts Regline Regload Thigh) TA
Min Max Max Min Max Type X Max mV mV Typ °C Case
14.8 15.2 +100 17 30 | MC1468 G 0.8 10 10 3.0 0to +75 603C
L 1.0 632
R 2.4 614
MC1568 G 0.8 ~b5to +125 603C
L 1.0 632
R 2.4 614
Low Temperature Drift, Low Voltage Reference
Vout lo | AVgut/AT
Volts mA ppm/°C Device Regline Regload TA
Typ Max Max Number mV Max mV Max °C Case
25 + 50 mV *=10 25 MC1400U2 3.0 10 0to +70 693
10 MC1400AU2 (Note 1) (Note 4)
40 MC1500U2 —55t0 +125
10 MC1500AU2
25 =25 mV 10 40 MC1403 3.0/45 10 0to +70 693, 79
% MC1403A (Note 2) (Note 5)
55 MC1503 —55to +125
25 MC1503A
50 = 10 mV *10 25 MC1400U5 4.0 20 Oto +70 693
10 MC1400AUS (Note 1) (Note 4)
40 MC1500U5 —55t0 +125
10 MC1500AUS
5.0 = 50 mV 10 40 MC1404U5 6.0 10 Oto +70
25 MC1404AUS (Note 3) (Note 5)
55 MC1504U5 ~55t0 +125
25 MC1504AU5

Notes:

1. (Vout = IV) < Vjp <40V

2. 45VsVjp <15V
BV<Vip<doVv

3. (Vout + 2.5 V) < Vjp < 40 V

4 - 10mAs<I_< + 10 mA

5. 0mA=<I_<10mA



Special Regulators (continued)

Vout 0 | AVout/AT
Volts mA ppm/°C Device Regline Regload TA
Typ Max Max Number mV Max mV Max °C Case
6.25 = 10 mV +10 25 MC1400U6 4.0 20 0to +70 693
10 MC1400AU6 (Note 1) (Note 4)
40 MC1500U6 ~5510 +125
10 MC1500AU6
6.25 = 60 mV 10 40 MC1404U6 6.0 10 0to +70
25 MC1404AU6 (Note 3) (Note 5)
56 MC1504U6 ~5510 +125
25 MC1504AU6
10 + 20 mV +10 25 MC1400U10 4.0 20 0to +70
10 MC1400AU10 (Note 1) (Note 4)
40 MC1500U10 ~5510 +125
10 MC1500AU10
10 = 100 mV 10 40 MC1404U10 6.0 10 0to +70
% MC1404AU10 (Note 3) (Note 5}
56 MC1504U10 ~55to0 +125
25 MC1504AU10
Notes:
1. (Vout = V) < Vip <40V
2. 45V<Vip <16V
15V <Vip <40V
3. (Vout + 25V) < Vijp <40V
4. —10mA<I < +10mA
5. 0mA < I <10 mA
Package Styles . 3\
1S f
2 W
1
2 ° 2 4
<oy YWY/
I 2 2 AN
CASE 1 29 79 80 221A 603 603C 614
(TO-3) (TO-92) (TO-39) (TO-66) (TO-220) (TO-5 Type) (TO-66)
MATERIAL Metal Plastic Metal Metal Plastic Metal Metal Metal
SUFFIX SK, K, KC P, Z G, H R T G, H G R
i::j 16 14 14 i:j 18 18
1 ! ! 1 1 1
CASE 626 620 632 646 648 693 701 726 751A
(TO-116)
MATERIAL Plastic Ceramic Ceramic Plastic Plastic Ceramic Ceramic Plastic Plastic
SUFFIX P J, L L P or P2 N, P U J N C,D




Integrated Circuits for Power Supplies
(Pulse Width Modulation Control IC)

m 1 o) Nomber | Suftx | TORREe | case
Max Min Max Min Max Ta (°C)
40 10 30 20 100 MC3420 P Oto +70 648
L 620
MC3520 L -55t0 +125 620
200 7 40 1.0 200 MC34060 P Oto +70 646
L 632
MC35060 L -55t0 +125 632
8 35 0.1 500 SG1525A, 27A J -55t0 +125 620
SG2525A, 27A —25t0 +85
SG3525A, 27A O0to +70
8 35 0.001 400 SG1526 J —551t0 +125 726
SG2526 —25t0 +85
SG3526 0to +70
250 7 40 1.0 300 TL494 CN Oto +70 648
500%* CJ 620
MJ -55t0 +125 620
>40# TL495 CN Oto +70 701
CJ 726
MJ -55t0 +125 726
1500 25 40 Typ8 wA78S40 DM ~55t0 +125 620
DC 0to +70 620
PC 648
8 20 20 70 TDA4600 - Oto +70 SiP9

* in single ended configuration
# TLA495 features a 39V Zener for high voltage operation




POWER SUPPLY SUPERVISORY CIRCUITS

MC3423 Typical Application

MC3523U (Ta = —55t0 + 125°C)
MC3423P,U (Tp = Oto + 70°C)

Packages: P Suffix, Case 626 (Plastic)
U Suffix, Case 693 (Ceramic)

Over Voltage Protection Circuit

This device can protect sensitive circuitry from
power supply transients or regulator failure when
used with an external 'Crowbar’” SCR. The devi-
ce 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 indi-
cator output and remote activation capability.

(+ Sense
Lead)

R

R1 ]
Q1 |
Power 2 “ 8 MCReé8 o
Supply E1 R | [ tow
(o ¢
R2 N
4. 715 N
ey >
; :'51
(— Sense Lead) |
4
R1, R1
Virip = Vief (1+F-‘—2) =26V (1+R2)

R2 < 10 k§ for minimum dritt

Dual Channel Supervisory Circuit (OUVP)

MC3524L Tp = —55°Cto + 125°C)
MC3424L,P (Ta = 0to 70°C)

Packages: P Suffix, Case 648 (Plastic)
L Suffix, Case 620 (Ceramic)

This circuit consists of uncommitted differential
inputs, an internal reference, and high current
outputs. The two differential input channels and
the pinned-out reference permit monitoring for
over- and under-voltage faults. Three hundred
mA of output current for each channel provides
sufficient gate drive for **Crowbar’’ SCR’s and 30
mA are available to drive indicator devices. Other
features include, programmable hysteresis, acti-

vation delay, and remote activation.




Positive and ’Negative Power Supply OVP

MC3424 Typical Application

VTR|P= + 16,5V

T T ® —O Vo= +15Vv
) MCR68
2 IE
3 56k DRV1
i 101 :| 130
Ci1+ RA2
49— C1- RA1 j
FROM REGULATED p 10k .-3,3kq REF 102 MPS 3906
POSITIVE ANDNEGATIVEZ 3 C2+ DRV2
POWER SUPPLIES T 3T Hy
L L
lo 2] % e
2
24k R 01pf L T opf

Over Under Voltage Protection Circuit

MC3525U (Tp = —55°Cto + 125°C)
MC3425U,P (Tp = 0to +70°C)

Packages: P Suffix, Case 626 (Plastic)
U Suffix, Case 693 (Ceramic)

MC3425 Typical Application

&0 Vo=-15v

This device is a low cost version of the MC3424.
It has been designed to protect circuitry from
overvoltage transients or regulator failures with
an overvoltage drive output capable of sourcing
300 mA at a slew-rate of 2A/ps for triggering a
“"Crowbar’’ SCR. It can aiso prevent from an un-

dervoltage fault by driving an indicator device
with a 30 mA current sink. Other features inclu-
de programmable hysteresis, activation delay.

- vs
_— \\." —— f o +
F1 < 4 v CROWBAR N
s =3 cc Q1 OVER
Rs12 3Rz 0.V. | yva A voLTace R
OVER DRIVE R
G A
SENSE INDICATE W g,
UNDER UNDER
SENSE uv. VOLTAGE
POWER < 3 IND.
SUPPLY |Rg:iZ  3Re:
= T To
Dy Do Ve LOAD
Rg .L
1N914 Cpo .
2x J
d CeT T4 —o -

TRIP=VRep (14 RS)=25v (14 Rs)
R Rp

B

Rg=10k FOR MINIMUM DRIFT
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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 RF/IF amplifiers. Devices described here are intended for industrial and communications
applications.

AGC Amplifiers

GATE CHARACTERISTICS

MC1545/MC1445 — Gated 2-Channel Input

Differential input and output amplifier with
gated 2-channel input for a wide variety of
switching purposes. Typical 75 MHz bandwidth
makes it suitable for high-frequency applica-
tions such as video switching, FSK circuits,
multiplexers, etc. Gating circuit is useful for
AGC control. See Application Notes AN-475
and AN-491 for design details.

Ay SINGLE ENDED VOUTAGE GAIN it
L

VG GATE VOLTAGE VULTS:

UNNEUTRALIZED POWER GAIN versus FREQUENCY
(Tuned Amplifier)

MC1590 — Wide-Band General Purpose

apeoTT
Fvee 17 vae

Has differential inputs and outputs with un-
neutralized power gain as high as 35 dB typical
at 100 MHz in tuned amplifier serivce. Effective
AGC voltage range from 5 to 7 volts for a
30 dB gain reduction. See Application Note
AN-513 for design details.

(SINGLE ENDED OUTPUT!

UNNEGTRALIZED POWER GAIN 108

1 FREQUENCY IMHI1

AGC AMPLIFIERS ELECTRICAL SPECIFICATIONS

Operating
Temperature Range Ay Bandwidth | Vee/VEE
—55 to +125 °C 0to +75°C dB MHz Vdc Case Special Features

MC1590 “- 44 Typ @ 10 +12/- 601 Characterized as Video Amplifier
4Typ @ 100 and as High Frequency Tuned Al_'npklifier

MC1545 MC1445 19Typ @ 75 . +5/-5 602A, 632 Gate Controlled 2-Channel Input




Non-AGC Amplifiers

GAIN versus FREQUENCY

o [ TTIT
MC1733/MC1733C — Utility Amplifier w an noY
Differential input and output amplifier provides \
three fixed gain options with bandwidth to “ GAIN 2 N

1z

120 MHz. External resistor permits any gain
setting from 10 to 400 V/V. Extremely fast rise
time (2.5ns typ) and propagation delay time
(3.6 ns typ) makes this unit particularly useful
as pulse amplifier in tape, drum, or disc
memory read applications.

DEDVOUTAGE GAIN By

GAIN 3

Ayy SINGLE
A

T 1w 100 10K

*FREQUENCY ‘MH;

SE/NES92 — Differential two stage video amplifiers. A monolythic, two state differential output, wideband video amplifier.
It offers fixed gain of 100 and 400 without external components and adjustable gains from 400 to O with one external
resistor. The input stage has been designed so that with the addition of a few external reactive elements between the gain
select terminals, the circuit can function as a high pass, low pass or band pass filter. This feature makes the circuit ideal for
use as a video or pulse amplifier in communications, magnetics memories, display and video recorder systems.

Operating
Temperature Range Ay Bandwidth | Voo/VeE
—55 to +125 °C 0to +75°C dB MHz Vdc Case Special Features

MC1733 MC1733C 52 @ 40 +6/—6 603,632 | 3-Fixed Gain Options. Fast Rise
40 90 646 Time and Propagation
20 120

SE592 NE592 55 @ 40 6/-6 603,632 | 120 MHz bandwith pin compatible
45 @ 90 with the MC1733

2

& B

Package Styles

CASE 601 603 632 646
MATERIAL Metal Metal Ceramic Plastic
SUFFIX G G L N, P
after type number




Special Purpose Circuits

The linear-integrated-circuits listed in this section were developed by Motorola for the system design engineer to fill
special-purpose requirements as indicated by the subheadings. Temperature ranges and package availability are also tailored to

provide versatility.

Linear Four-Quadrant Multipliers

Linearity Input Voltage T
Descripti Error Range ype
escription Typ. Vdc min, Case | -55t0+125°C  0t0+70°C
10.3% +10 620 MC1594
Th'e MC15‘94/.MC1494 lsaVangbleTrgnsconductance 0.5% +10 620 MC1494
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.
This device is 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/demodulator, electronic gain control.
The MC1595L/1495L is similar to thé above, but with- | X Input = 0.5% +
out internal level shift and voltage regulator circuits. Y Input = 1.0% 10 632 MC1595
X Input = 1.0% +
+ MC1495
Y Input =.2.0% 10 632 €149
BALANCED MODULATOR/DEMODULATOR
Carrier
Su:gr;)ssflon Common Mode
L Rejection Type
Description Typ. | MHz dB Typ. Case | -551t0+125°C | 010 +75°C
Designed for use where the output voltage is a product 603,
of an input voltage (signal) and a switching function 65 05 85 632 MC1596
(carrier). Typical applications include suppressed carrier 603,
and a_mplltude modu|e§tlon, synchronous c!e!e.ctlon, FM 50 10 632, MC1496
detection, phase detection and chopper application. 646
LOW-FREQUENCY CIRCUITS
Total
Output Voltage Harmonic
Power |Gain — Typ. | Distortion Type
Function W Typ. | V/V Typ. % Typ. Case | —55 to +125 °C 0to +70 °C
A power amplifier device capable of single or split 1.0 10, 18, 36 0.4 6038 MC1554 MC1454
supply operation.
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TIMING CIRCUITS

These devices are highly stable timing circuits capable
of producing accurate time delays or oscillation. Addi-
tionalterminals are provided for triggering or resetting if
desired. In the time delay mode of operation, the time is
precisely controlled by one external resistor and capaci-
tor. For a stable operation as an oscillator, the free run-

ning frequency and the duty cycle are both accurately
controlled with two external resistors and one capacitor.
The circuit may be triggered and reset on falling wave-
forms, and the output structure can source or sink up to
200 mA or drive MTTL circuits. Timing from Micro-
seconds through Hours.

Initial Timing VoL VoL
Supply Voltage Error Vec=15V Vec =15V T
o Vee Vee=5& 15V | Igink =50 mA | Igource = 100 mA ype
Description Vdc — Max. [C=0.1UF%Typ. | Vdc — Max. Vdc — Min. Case | —55t0+125°C | Oto +70°C
601,
16 1.0 0.75 12.75 626, MC1455
Wide range adjusta- 693
ble timers 601
1 B 5 ’
8 0.5 0.5 13 693 MC1555
632,
Dual Adjustable 16 2.25 0.75 12.75 646 MC3456
Timers
18 1.5 0.5 13 632 MC3556
Adjustable Timer
with externally ad-
justable threshold 16 1.0 1.0 12.75 626 MC1422
level
POWER CIRCUITS
Despription Temperature Case Type
Power Amplifier capable of £300 mA driving —55 to +125 °C 614 MC1538R
Typical Current gain of 3000 Oto +70°C 614 MC1438R
PIN CONNECTIONS
MC3505/3405 — Monolithic Dual Op Amp
and Dual Comparator
This device contains two differential input Out1 1 5 j Outs
operational amplifiers and two comparators °°'"° A,:D
each set capable of single supply operation. This E E]
op amp, comp circuit will find its applications Inputs 1 Inputs 4
as a general purpose product for automotive [Z E]

circuits and as an industrial building block.
— Op amp equivalent in performance to

MC3403

— Ccomparator similar in performance to
MLM339

— Op amps are internaly frequency com-
pensated

supply operation 3.0 V to 36 Volts
dual supply operation also available.

vcc a VEE/G""
Comp

5 Amp 2 10

inputs 2 Inputs 3
(] ZJ

Out2 | 7 Out3

MC3505 L (—55 °C to +125 °C) Case 632
MC3405 L (0 °C to +70 °C) Case 632
MC3405 P (0 °C to +70 °C) Case 646




-
- -
-

To a significant degree, the economics of semiconduc-
tors prohibits the tailoring of integrated circuits — even
MSI and LS! components — to a specifically designated
end-product. While specific logic families are engineered
to work together harmoniously, it is often advantageous

to mix functions from a number of families in order to-

derive performance or economic benefits. And, often, such
conglomerates require matching, level translation or driver
enhancement.

Even within a single family, interfacing in terms of fan-
out enhancement or power boosting is often required.

Motorola’s broad line of products, encompassing all
popular device families and technologies has spawned a
large and continuously expanding repertoire of interface
circuits to meet the needs of the system designer.
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Bus Interface

Microprocessor Bus

This family of devices is designed to extend the
limited drive capabilities of today’s standard 6800 and
8080 type NMOS microprocessors. All devices are fabri-
cated with Schottky TTL technology for high speed.

“MC6880A/MCS8T26A # — Inverting

Receiver
Enzbie[
Input
Recewer
Output | 2
1

Bus1 |3

Drier
Input | 4

1
Receiver
2

%

5]y

<

RISIES

Quad, Bidirectional, with 3-State Outputs
“MC6889/MC8T28# — Non-inverting

Oriver
Enable
Input

14| Receiver

OQutput
a

Driver
E Input
4

Recever

#These devices may be
ordered by either of
the paired numbers.

Both types:
Ta =0t 70°C

General features include:
@ Single +5.0 V Power Supply Requirement
® Three-State Logic Output
® Low Input Loading — 200 A Max.

DATA BUS EXTENDERS

Receiver

Enable E__c{>_
Input )

Recewer
Output | 2
1

sBus1 (3

Drier

ey

1

Receiver
Output [ §
2

16| Vee

Oriver
15| Enable
Input

74| Receiver
Output
4

13| Bus4

Driver

12| input
4

Receer

Bus 2 E: 1 Ou;put Psckages; c o Bus 2 E n Ouépw
L Suffix — Case 6
Drwer Driver
Input E— E] Bus3 P Suffix — Case 648 input E E] Bus3
2 2
Driver Or
Gna [8 E inpt Gna [8 9] input
3 3
Input Current loHL tPLH. tPHL
Output Disabled Propagation Delay Time — High to Low or
Device LT} TN Leakage Current — High Logic State Low to High
Number HA Max “A Max #A Max ns Max
MCE880A/MCBT26A 25 -200 100 14
MC6889/MC8T28 25 -200 100 17
*Extended Temperature range with CL  Suffix (T, = -40° Cto 85° C) }
ML Suffix (Th = ~55° C 1 1280 ¢) | Available

A-D/D-A CONVERTERS

(See Precision Circuits — Data Conversion)

MPU Bus Compatible

MC6890/MC6890A* — Split Supply
MC6891/MC6891A* — Single Supply

* To be introduced.

MC6875AL — Tp

Package:

M6800 CLOCK GENERATOR

MC6875/MC6875A— Provides the non-overlapping
two-phase clock signals for M6800 MPU systems.

v
X1 31 16 }: Vee
X2 2 15—/ MPU®1
Extin 3 14 " Reset Output
4xfo CJ4 13 [ MPU®2
e
2xfo C35 12 3 Power-On Reset
Memor
Roady €6 113 DMA/Ref Grant
Bus ¢2 7 10 3 DMA/Ref Req
Ground [CJ8 9 3 Memory Clock
MC6875L. — Ta = Oto +70°C

-55to +125°C

L Suffix — Case 620
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BUS INTERFACE (continued)

MICROPROCESSOR ADDRESS AND CONTROL BUS EXTENDERS

BUS (continued) Octal, Buffer/Latch Unidirectional with 3-State Outputs
MC6882A/MC3482A # — Inverting #These devices may be MC6882B/MC3482B # — Non-inverting
P a ordered by either of U
(E)::::,: " l> E vee the paired numbers. g::::,: E > E vee

00(1E
w3

in2]4

E]mns OunE 19]outs
B=Y
Ema n1 (3 18] iIn8

E in? in2}4 E In?
E{ All types: =11 =

Eo..n TA =010 750C ouz2[s 18] out 7
EO-AIG Out3ie 18| Out 8
5 SRS
E in6 In3}7 EKHG

InAE ig in8 Pockcw: Ina|8 E ins
- L Suffix — Case 732 ==
Out4 E 7 E Out§ Outd|9 E Oout s

Out2| 8

Out3d| e

5 @ @

n317

ana [0} 1] Toeen Gna[io] 1] Toem
Output Output
Enable | Latch input | Output Enable | Latch Input | Output
0 1 0 1 0 1 0 0
0 1 1 0 1 1 1
0 0 X Qo 0 0 X Qg
1 X X 3 1 X X z
i VoL VoH
D
el @loL=48mA |@lgH=-52mA mLOTS tPHL
Volts Max Volts Min ve ns Typ
MC6882A/MC3482A 0.5 2.4 -80 8.0
MC68828B/MC34828 0.5 2.4 -80 10
Hex, Unidirectional, with 3-State QOutputs
MC6885/MC8T95 # — Non-inverting MC6887/MC8T97# — Non-inverting
*MC6886/MC8T96 # — Inverting *MC6888/MC8T98# — Inverting
Two-input Enable controls all six buffers. Two Enable inputs, one controlling four buffers
and the other controlling the remaining two
] buffers. \Wa
Ensbie 1 d E] vee Enable a |1 —Dw-‘ -v__s] Vee
Input A E EE—"‘—"'" |npmA[z _G—m Enable 2
. I These devices may .
Output A |3 14 Input F be ordered by either of Output A | 3 18] 1nput F
E . j the paired numbers . :
input B E 73] Output F input B E: [ 13| Output F
Output B E@‘ E Input E Output B | 5 @ E Input E
) - 'Y -
Ou [ Input C | 6 11| Output E
Output C E 5 E Input O Ta=0to75°C ouut € [7 E fnput D
—dq . Packages: | .
Gnd E 9| Output O L Suffix — Case 620 Gnd E E Output D
P Suffix — Case 648
*Add inverter for MC6886/MC8T96. *Add inverter for MC6888/MC8T98.
VoL Vo
@loL=48mA @IlgH = -5-2mA los tPLH | tP(Enable)
Volts Max Volts Min mA Typ ns Typ ns Typ
0.5 2.4 : -80 6.0 11
* Extended T t ith CL Suffix (Ty = —40° Cto 85°C) .
o eactaryorere range W Suffix (Th = —56° C to 1250 C) | Aveilable
\4,,
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BUS INTERFACE (continued)

Transceivers and receivers for bug
120-ohm terminated lines.

Minicomputer Bus

organized minicomputers employing

+5.0 Vv +5.0 V
180 120  Data Bus 180
2 ) N o ")
390 390
= 1/6 1/4 1/4 =
MC3437 DS8641 DS8641

To Computer or Peripherals

All three devices:
Ta = 0to70°%

HEX RECElVERS Packages:
MC3437 - Hysteresis-equipped for improved noise MC3437
MC3438 DS8641

immunity. DS8837 equivalent. L Suffix — Case 620 — 3 ouittin

P Suffix — Case 648 — N Suffix

Input 4 ~E Vee
Output 4 E[ Input 1 QUAD TRANSCEIVERS
Input 5|3 14 Output 1 DS8641-MC3438
Open collector driver outputs allow
Output & ‘3 Input 2 wire-OR connection. MC3438 has
input 5[ 7] output 2 hystefesis-equipped receiver for improved
noise immunity (not available with DS8641).
outputs[e |- 1 Input 3 MC3438 is equivalent to the DS8838.
Disable a[: 10| Output 3
Bus 3 v
Gnd [ 9] Disable A =3[1] ce

R) tPLH(R)
@ViRr)=40V Hysteresis @Cp =15 pF
HA Max Volits Min ns Max
50 05 30

Input 3 E
Output 3 E

Bus 4

Input 4

Output 4 E
Disable & [ 7 |

) Lo
=

o

Y

15[ Bus 1

E Input 1

3| Output 1

Eeusz

11} Input 2

E Output 2

Gnd|[ 8] T| Disable A
Receiver | V) (gus) 'Bus tPLH(D) | tPLH(R)
Hysteresis | @ Igyg = | @ Vy(gys) =| @CL=| @ Cp=
Volts 50 mA 40V 15 pF 15 pF
Min Voits Max 1A Max nsMax | nsMax
0.25* 0.7 100 25 30

*MC3438 only.
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BUS INTERFACE (continued)

Computer Bus
NEW IBM 360/370 /O INTERFACE

Line Receivers and Drivers designed to operate compatibly. The MC75125/MC75127 Seven-Channel
Receivers, MC75128/MC75129 Eight-Channel Receivers, and the MC3481/MC3485 Drivers meet the new
IBM System 360/370 /O standard requirements.

SEVEN-CHANNEL LINE RECEIVERS
MC75127— Standard VCC

MC75125 and Ground Pinouts.
—— - —
1A 1 d———{>°——‘___|‘6 1Y 1A 1dﬁ{>c>___——\‘:] 16 Vee
2A 2 [ P 115 Vee All types: 2A 2 1115 v
aa s[—> 14 3y Ta=01070°C an  a[F{>>— L7114 2v
an  a [—>——113 &Y 4n 4E4{>o——\“ 133y
oa 6 CF—1>>—1+—d11 v Packages: san sl 11 sY
L Suffix — Case 620 -
a7 0 (J10 7Y P Suffix — Case 648 O 110 6Y
Gnd s [ L"PB 2y Gnd 8 9 7Y
Logic: ¥ = A Logic: Y = A
EIGHT-CHANNEL LINE RECEIVERS
(To be introduced)
MC75128- Active-High Strobe MC75129— Active-Low Strobe
U | T~V |
1B 1 120 Ve 1s 1 20 vee
1A 2 19 v 1A 2 19 v
2A 18 2Y
2A 3 E 318 2v Packages: s L_‘ j
3a 4[] 17 3y L Suffix — Case 732 3a 4[] J17 3y
4A 5|: 316 ay P Suffix — Case 738 an 5[ 316 ay
5A 6] 15 sY sa 6] [J15 5Y
sa 7 M1a ey 6a 7] s ev
7a  8[} 13 7Y 7a  8[} 13 7y
sa o[ 12 8Y sa o[ 12 8Y
Gnd 10[] 1 28 positive logic: Y = AS Gnd 10 ] 1128
Input . S
 Bevics 5 teande . HH(R) o tPLH
Fem e evy=31V @Cy =50pF
~Number kR S . )
s " Min/Max b mAMax . A Max
MC75126/75127 ) 7.4/20 0.42 25
MC75128/75129 7.4/20 0.42 25
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BUS INTERFACE (continued)

New IBM 360/370 1/0 interface (continued)

QUAD LINE DRIVERS

MC3481— Open emitter driver
with individual fault flags.

MC3485— Open emitter driver
with combined open collector
fault flag and inverted outputs.

patibly. The MC8T13/MC8T 14 combination is specified

DUAL LINE DRIVERS

MC8T13 — Open emitter driver; specified for general
TTL systems.

MC8T23 — Open emitter driver: specified to meet
older IBM system requirements.

Both types:
| N A Ta =0 to 700C
Driver .
Output A E 16| Voo Driver Qutput A [: :' Vee
Fault Flag A E fl Output D Driver Output A E . ,ﬂ Driver Output D
I
Input A E——~—] Fault Flag D Input A E :] Driver Output D
Enable AB E——_— L— 3 input D Enable ABCD [:4— L 1] Input D
*—1 Fault Flag
InputB |5 E ble CD Input 8 [s 12
ney [——— nable Packages: b E | 3 = (Open Collector)
Fault FlagB [6 |npmc L Suffix — Case 620 Driver (77 " I Input C
C P Suffix ~ Case 648 Output & — )
. Dri p —
Driver B 10 Fault Flag C Oum:\;el; E 1_0] Driver Output C
Gnd B Driver C Gnd |8 E] Driver Output C
: VoH los* tPLH
De
Nun‘:’::r @loH = -59.3 mA @Vg=0 @Cy =100 pF
Volts Max mA Max ns Typ
MC3481/3485 3.11 0.0 25
*Fault Protection
GENERAL-PURPOSE 1/0 INTERFACE
Line drivers and receivers designed to operate com- for general TTL system applications. The MC8T23/

IWC8T24 combination is oriented toward older IBM
360/370 system requirements.

TRIPLE LINE RECEIVERS

MC8T14 — Hysteresis-equipped receiver; specified for
general TTL systems.

MC8T24 — Hysteresis-equipped receiver; specified to
meet older IBM system requirements.

B a— [fv%
Gate
Input A1 E @ Vee nput ag ! EVCC
Gate Strobe
Input AzE E] Input B6 tnput g3 (2 5] nput 53
Receiver Receiver
input A3 3] 1] 1nput 85 tnput Ry 2 4] npat A3
N All four devices: Strobe Output
input A4 [4 E]|npu[34 TaA =0to75°C Input $1 3] s
Pacxkages: Gate Gate
1__2} Input B3 L Suffix — Case 620 Input Ay E ( 2] npue A2
P Suffix — Case 648 Gate - F— strove
E Input B2 Input 81 tnput S2
Quiput Receiver
1__0_‘ Input B1 F1 E ° Input R2
3 Qutput B Gnd L8 9 Ou:;m
VoH HH(R)
) @lgH = -75 mA log tPLH @ViH(Rr) =38V tPLH(R)
Device | @ lgy =-59.3 mA* @Vg=0|@Cy=15pF Device VH(R) @Viy(R) =3.11V* | @C) =15 pF
Number Volits Max mA Max ns Max Number | Volts Min mA Max ns Max
MC8T13 2.4 -30 20 MC8T14 03 0.17 30
MC8T23 3.11° -30 20 MC8T24 0.2 0.17* 30

7-6



BUS INTERFACE (continued)

General Purpose Interface Bus
These devices are designed to meet the GPIB busspecification of IEEE Standard 488-1978, for the inter-
connection of Measurement Apparatus.

QUAD INTERFACE TRANSCEIVERS
MC3440AP — Three drivers with MC3441AP _ Four drivers with MC3443P — Four drivers with

common Enable input; one common Enable input. common Enable input; no
driver without Enable. termination resistors.
Output and '___U___
Termination -/
|
Busa [2f7 ] BusC B T ]
Receiver Receiver
Output A E] Output C E E E E
Driver Driver
input A 4 E InputC E _'—3] E E]
Driver
!
input 8 2] Enable & (] 2] B 2]
Receiver Driver
6 1"
Output B :] Input D E E E E
Receiver
Bus B E'T 1—2] OQutput D E E E E.]
Logic Gnd E E Bus D E T‘E] E @
MC3446AP — For low-power instruments, including MC3448A — For common Send-Receive bus;
MOS. bidirectional.
|
Receiver Send/Rec.
Output A ! E Vee Packages: Input A ! E Vee
Receiver L Suffix — Case 620 Sond/R
. A en ec.
Bus A- [2] 5] oumur b P Suffix — Case 648 Data A [2] ~ : s] o
Driver
A -
Input A E F_:] Bus D PBU‘U E T T E] Data D
Enable Driver ;ll*blp T T Bus D
asc [ 3] input D nable [4} Bl
All types: Input A-B Pull-Up
Driver j : Enable
- o
Input B E 12] Enable D Ta=0to 70°C Bus B E E} Input C-D
Driver Data B {11] BusC
Bus B E E] tnputC E TJ
Receiver p Send/Rec.
Output B E T E Bus C Input B 7 E Data C
. Send/Rec
Gnd 5] Receiver Vce G s Y .
E :] Output C nd [: input C
 —
—F—O Bus — Indicates Bus
Terminations
Gnd
Receiver Drive tpHL
Device Input Output Voltage Bus (Driver or
Number Hysteresis loL - 48 mA Divider Voltage Receiver)
mV Min Volts Max Volts ns Max
MC3440AP 400 0.4 2.6 0 3.75 30
MC3441AP 400 0.4 2.6 t03.75 30
MC3443P 400 0.4 - 25(D) 22(R)
MC3446AP 400 0.4 2.5t 3.7 50
MC3448A 400 0.4 2.5t 3.7 35
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BUS INTERFACE (continued)

outputs

Instrumentation Bus (continued)

OCTAL LOW-POWER INTERFACE TRANSCEIVER

These devices are designed to meet the GPIB bus specifi-
cations of IEEE Standard 488-1978, for the intercon-

with terminations.

nection of Measurement Apparatus.
MC3447— Open collector, 3-State

s A1 ]

Data OE

Vcc

23| Bus 0

Data 1[3*[@:*‘[—@ Bus 1
Data 2'2‘[%}:“]'——__2_11_' Bus 2

All types:

Ta =0 to 700C

Packages:

L Suffix — Case 623
P Suffix — Case 649

—F—OBus — Indicates

Data GE——E :ﬁﬂ F 120|Bus 3
—
Data AE—TE T E Bus 4
Data 5[7: 7 EBUS 5
s/R(5)[8 ] [17]s:R 1 a)
Daté 6] 9 I T EBUS 6
Data 7@—-[%: 15]Bus 7
s/R (6111 _*{:/__\l_q& T4 ]S/R (7)
el o

Terminatons
G
Receiver Drive tPHL
Device Input Output Voltage (Driver or
Number Hysteresis @lgp =48 mA; Receiver)
mV Min Volts Max ns Max
MC3447 400 0.5 30 (D) 22 (R)*

*Fast Channel.

L
B

Ou

Inp

Outp

Bus A [2]

Receiver

Oriver

Receiver

BusBE

Gnd |8

HIGH-CURRENT PARTY-LINE BUS TRANSCEIVERS

Devices for industrial control and data communication.

MC26S10 — Inverting
MC26S11 _ Non-inverting
Quad transceivers with open-collector drivers and
PNP-buffered inputs for MOS compatibility.

Gnd [I

tput

Driver *
Input A

ut B .

ut B

—

6] vee
E] Bus C

14)] Receiver
Output C

* 0 Driver
Input C

E Enable
E Driver
- Input D

Receiver
=) Output D

(9] BusD

*Inverter on MC2

6511 only.

Packages:

L Suffix — Case 620
P Suffix — Case 648

Test Condition Limits
VoL (o) loL = 100 mA 0.8 Volts Max
o (D) VoH =45V 100 uA Max
lo1(D) Vee=0V, 100 uA Max

VoH =45V
HH (D) ViH=27V 30 uA Max
L (D) ViL=04vV -0.564 mA Max
tp (D) MC26S10 15 ns Max
MC26S11 19 ns Max
tp (R) Both Types 15 ns Max
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Memory Interface and Control

NMOS Memories to TTL Systems

MULTIPLEXED 16-PIN RAM CONTROL
(For 4K, 16K, and 64K Dynamic Memories)

MC3480 — Memory Controller. Used with all three levels
of RAM.

The memory controller chip is designed to greatly
simplify the interface logic required to control popular
16-pin 4K, 16K, or 64K dynamic NMOS RAMs in a
microprocessor system such as the M6800. The con-
troller will generate, on command from the micro-
processor, the proper RAS and timing signals required to
successfully transfer data between the microprocessor
and the NMOS memories. The controller, in con-

MC3242A address/multiplexers/refresh counters.

junction with an oscillator, will also generate the neces-
sary signals required to ensure that the dynamic me-
mories are refreshed for the retention of data.

With Schottky TTL technology for high performance,
and high input impedance for minimum loading of the
MPU bus, the MC3480 reduces package count, and
reduces system access/cycle times by 30%. The chip
enable allows expansion to larger-word capacity.

Signals Mmc LTJ— E Vee
To
MC3232A/ v 2] 23 mc
MC3242A —
23] 22] CE
Address g Row Enable
Control 13 [] 21] Ref Clk
55 Logic |——= Refresh Enable
Signals . P —
From * t4 E»_ E Ref Request
MPU
t5 | 6 19| Ref Grant
A12/14 ——3 Address E j
A13/15 ——m—{ Deacode R/W In E (18] A12/14
MP A
U S
e | [—mASZ2 Ref En Out (8 [17] A13/15
f___" And = RAS 3
Memory L = RAS 4 Row En Out[9] [is] RAS 1
Ref Clk —» Ret Control
efresh : "AS 5
Ref Grant — == ' Logic R/W Out [10] 5] RAS 2
Ref Request —=—
— |—» CAS cas 1] (4] RAS 3
CE
b R/W . _
MC Gnd [12 RAS 4
R/W
MC t112 13 t4 15 Ta =0to 70°C
Packages:
Designed to interface directly with MC3232A or L Suffix — Case 623

P Suffix — Case 649
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MEMORY INTERFACE AND CONTROL (continued)

MC3232A
A1l

A5

12
Total
Address
Lines

A6

AOQ

MC3232A — Designed for multiplexing 12 address
lines into 6 for the 16-pin multiplexed 4K RAMs, while
also containing a 6-bit refresh counter.

NMOS Memories to TTL Systems (continued)

MC3232A — 6-Bit (4K RAM) Address Multiplexer/Refresh Counter
MC3242A — 7-Bit (16K RAM) Address Multiplexer/Refresh Counter
MC3482A/B — 8-Bit Address Multiplexer (See Microprocassor Bus Section)

MC3242A — Designed for multiplexing 14 address lines
into 7 for the 16-pin multiplexed 15K RAMs, while

also containing a 7-bit refresh counter.

Count [1 8]vee
Ref En [2 | [27] A6
Both types: Row En [3] 26]A13
Sl
Ta =0 to 750C N.C.[a] [25] A5
ISIE [24] A12
Packages: A8 E E A4
MC3232A — L Suffix — Case 623 A2[7] 122] A1
P Suffix — Case 649 A9 s8] [21] A3
A0 9] [20]a10
MC3242A — L Sufffx — Case 733 A7 E E o6
P Suffix — Case 710 %E EﬁE
5% 1] mi
G113 6] OB
Gnd [14 15] ce
MC32424 MC3242A MC3232A
A13 0—— —
A6 O—— — I .
[ —1 Output 6 QOutput 5
|
| i
o —S |
Total | [ I
Address | | |
Lines | ! |
| IONCt |ON®
| I Total | Total
|
| | I
| | :
A7 —
ﬁ l
|
A0 — — P
— [ Output 0 Output 0
S
N-
Refresh o—d
Enable

Row 0———J

Enable

Count 0——*——}

Total

N-Bit Counter*

Vee
50 k
CE

*N = 6-Bit for MC3232A
= 7-Bit for MC3242A




MEMORY INTERFACE (continued)

NMOS Memories to TTL Systems (continued)

Data and Address Line Drivers (Low Level) (continued)

TYPICAL APPLICATION

16K X 8-BIT MEMORY SYSTEM FOR M6800 MPU

[ —
Power-On Reset

types or values for 16 K x 1 RAMs.

T P-oR é1 R
- X1, X2 MPU
System MPU /'——-1
Crystal Clock MC6800
(4 x MPU f5) MC6875 02
Ref. Ref, Control Data
Req. Grant. Bus Address Bus Bus
Memory
Clock
AO0—-A11
(A0—-A13)
M.C
Refresh Address
Enable f DE
a Multiplex Data "_1
and
Refresh Buffer
MC6880
t2 Counter MG
Memory Control MC3232A 6889 _
Detay and Timing Row (MC3242A) P RE
Circuit MC3480 Enable
T4 c {\
32 kHz
F .
t5 rea Oscillator|
RAS1 RAS2 RAS3 RAS4 CAS R/W 50-05
1 (00-06)
A
Address
Bus
. ]
™M 4Kx8 .
°;\“°'V MCM4027 4Kx8 4K x8 4K x8
ray 1 (MCMA4116)
NOTE
Number in parenthesis indicate part




MEMORY INTERFACE AND CONTROL (continued)

Data Bus (Bidirectional) Extenders
MC6880A/MC8T26A — Inverting
MC6889/MC8T28A — Non-inverting

NMOS Memories to TTL Systems (continued)

BUS EXTENSION
(See Microprocessor Bus)

MC6887/MC8T97 —. Hex Non-inverting
MC6888/MC8T98 _ Hex Inverting
MC6882A/MC3482A — Octal Inverting

NMIC6882B/MC3482B — Octal Non-inverting

Address Bus (Unidirectional) Extenders
MC6885/MC8T95 — Hex Non-inverting
MC6886/MC8T96 — Hex Inverting

DATA AND ADDRESS LINE DRIVERS

(Low Level)
MC3459 — Quad Address Line Driver
e U —
= o
imeut @ vee Ta =0 to 70°C
Packages:
Input Input - L Suffix — Case 632
A [:_CJJ e P Suffix — Case 646
Ou;put E ']__2] lnzpou‘
Input l: N (771 Output P "
18 E — —1—_)’“21 I Device Vou lon VoL o 'oL ropagation cL
I u Number | Volts Min mA [Volts Max mA Delay @ F Features
In;;n E — 0 ‘“ﬁ:‘ ns Max
Ou;pul E - | E 'r;ocur MC3459 2.4 -2.0 0.7 80 26 360 | High fan-out capability
Gnd |7 }__ 8 Ou(t;put
CLOCK AND CHIP ENABLE LINE DRIVERS
(High Level)
MMH0026 1 A
MMHOOZGCJ — Dual Clock Driver
Ne [1] NC
input A E Output A
Vee [3] 6] vee
Input B n E] Output B
(Pin Connections for U or P1 Package)
Ta:
MMH0026 — -55 to 125°C
MMHQ026C — 0 to 70°C
Packages
G Suffix — Case 601
L Suffix — Case 632
U Suffix — Case 693
P1 Suffix — Case 626 (For
MMHO0026C only)
Device VoH loH VoL loL tDHL CL Feature
Number Volts Min mA Volts Max mA ns Max pF
mm:gg;ﬁc Vg-1.0 0.4v* Vegg +1.0 24vV* 12 1000 | For very high capacitance loads.
‘@ V) - Vgg




MEMORY INTERFACE AND CONTROL (continued)

Magnetic Memories to TTL Systems

A two-component preamplifier/amplifier combination
that provides the interface between magnetic tape heads
Suitable for both open reel and car-
Triple preamp has individually ad-
LSI Read Amplifier performs
peak detection and threshold detection functions, as

MC3467— Triple Preamplifier

SENSE AMPLIFIERS
. for Magnetic Tape Memories

T

A

P

3 TAPE AMPLIFIER SYSTEM

1/3 | | mc3aes and digital logic.
Mg3467 Filters Read |—@ tridge tape systems.
= Ampiitier [ Amplifier justable gain controls.
Electronic Gain NRZ/¢
LN Control Code Select

MC3468 — Read Amplifier

required for NRZI/phase encoded recording formats.

|
s
= f
I

T Channel Select ~
EGCE EVCC (Aorp) L E Vce
: Threshold Amplifier Threshold Detector
‘ E _'_7] ' Input A E © _'_7-] Qutput TD
Input A ; Output Threshold Amplifier Threshold
l E / E' Inverting Input E r E Level Input
Threshold Amplifier
‘ o B l Iout B 0 [:] zcD outpur
Input Output
EGC 5 14 Gnd
l E T_4] ‘ Both types: E %
Ta =0to 70°C 6 13 ) .
oo 3 Feee o | ST N e
|: E ) L Suffix — Case 726 E E
7 P Suffix — Case 701 .
nput | _| Output [ E L E g:vtr;f:ate
l& —-———'E ‘ mpuwt g v
- l E ] Vee
Gnd E EVEE
Floppy Discs to TTL Systems
MC3470 — Designed as a monolithic READ Amplifier o e -
System for obtaining digital information from floppy Amplifier 0] '8 Veez
disk storage. fnputs 2] E}A .
mplifier
—( Outputs
Ottfset L 15
Decoupling ]]) Active

Differentiator
141‘ Inputs

Ta =0to 700C
Package: -
P Suffix — Case 701 One Shot = { Ditterentiator
Components - Components
[ B
-4 =
. —
1] v
One Shot (] nYy Vveer
Components Data
h
L r——gi Output




MEMORY INTERFACE AND CONTROL (continued)

Ta = 0t070°C

Package: P Suffix — Case 648

Floppy discs to TTL Systems (continued)

MC3469— A monolithic WRITE amplifyer system
for writing digital information on floppy discs.

16

15

14

13

12

1

10

©

[} CENTER TAP1
: VBB

] CENTER TAP ¢
] ERASE 4

] coi GrounD

] ERASE

j Vee

HEAD
SELECT

appropriate strobe.

Packages:

MC75325 — T = 0 to 70°C
Contains two source switches and two sink switches.
Source and sink selection is determined by one of
two logic inputs, and turn-on is determined by the

L Suffix — Case 620
P Suffix — Case 648

CORE DRIVER

Source
Collectors

w

A

S1
Strobes

S2

) Vsat lotf tPLH | 'PLH
Device | @ Igink or lsgurce = 600 MA | @ Veeo =24 V | (Source) | (Sink)
Number Volts Max uA Max ns Max | ns Max

MC75325 075 200 50 a5

R Node

Rint




Computer and Terminal Interface

LINE DRIVERS AND RECEIVERS
for Modem/Terminal Applications

RS-232C SPECIFICATION

Voltage Mode

DRIVER

RECEIVERS

MC 1488 — Quad; output current limiting.

Vee E

—
input B1 \i

tnput B2 E
Output B E
Gna [T

- Ef@
Output A E

S

E] Vee
E] Input D1
' i EEJ Input D2
EI Output D
E Input C1
@E} tnput C2
E Output C

MC1489

— Quad; 0.25 V input hysteresis.

MC1489A — Quad; 1.1 V input hysteresis.

All devices:
Ta = 0to 70°C

Package:
L Suffix — Case 632

S

Input A |1

Response 2

E Vee

Control A

Input 8 E

E input D

Response
Contro! O

Control B E
Output 8 E

Gnd 17

Output A E*«é-

12
E Output DO

E Input C

Rasponse

9 | control C

3 Output C

MC1489 MTL

}Avai!able MTL Suffix = Military Temperature Range (- 55° C to 125° C)

-
. tpHL
yOH VoL tPHL Device | Input Vi | MPUtViLy | @ Ry =390 0
@ Vee/VEg =190 Vi[@ Ve /VEE = 190V los @Cy =15pF Number Volts Volts ns Max
Volts Min Volts Max mA ns Max MC1489 1.0to 1.5 0.75 to 1.25 50
6.0 -6.0 -6.0t0 12 175 MC1489A 1.75 t0 2.25 0.75 to 1.25 €0
MC1488 MTL

RS-422/423

Inputs A
(]
Output A E

Output A/C | 4
Control

Output C E
(]
Inputs C {

Kl

Gnd E

o

5 | 0| Y

RS-422/423 SPECIFICATION

MC3486— Quad; three-state outputs and input hysteresis,

E] Vee
]

]

E Output

12| Output
Control

E Output

HH

Inputs B
4]

RECEIVERS

N

and input hysteresis

Both devices:
Ta = 0to +70°C
Packages:
L Suffix — Case 620
P Suffix — Case 648

B

B/D

sD

[}
VTH(D) @Vyp) = £10V
@Vicm=:70V| Vcc = 0t05.25V | tpHL/tPLH |tP(Control)
Volts Max mA Max ns Typ ns Typ
+0.2 +3.25 20/25 25

L]
Inputs A[

Output A E

Qutput C E

o &
Inputs C

AM26LS32 — Quad; three-state outputs

C

Enable [_|

N4

0

Gnd [8]

v 0%

B
s

E Vece

} inputs B

@ Output B

L—E Enable

E Output D

o)
Inputs D
9




COMPUTER AND TERMINAL INTERFACE (continued)

DRIVERS

MC3487 — Quad; three-state outputs, RS-422

LINE DRIVERS and RECEIVERS for MODEM/TERMINAL APPLICATIONS (continued)

AM26LS31— Quad; three-state outputs, RS-422

E] Vee

[15] tnput D
73]
3]

[12] Enabie

m|

}Outputs D

}Outputs C
10]

E Input C

N\ A
Input A E El Vee Input A E
Both devices:
2 E Input D Ta = 0to +70°C 2
Channel A Packages: Outputs A
Outputs L Suffix — Case 620 3
(5] 1a) chamner P Suffix — Case 648
- Outputs Enable E
A/B Control E 13
5
E E €/D Control Outputs B{
Channel B E
Outputs
6 1
E j } Channel C Input B E
Outputs
Input B E E Gnd E
Gnd E E] Input C
VOH VoL Vop (Differential)
Device |@ IgH = -20mA | @ gL = 48 mA| (@ RL = 100 Q |tpLH & tpHL
Number Volts Min Volts Max Volts Min ns Max
MC3487 25 05 20 20
AM26LS31 25 0.5 * 20

* Not guaranteed.

Wave 5
Shape

Inp\;ut Al 2

input BI 3
Gnd| 4

P
>

L] T L

Output A

6 | Output B

VEE

MC3488A (LA9636A) — Dual; RS-423/232C with adjustable slew rate.

8 |Vce

Ta = 0to +70°C
Packages:

P1 Suffix — Case 626

U Suffix — Case 693




COMPUTER AND TERMINAL INTERFACE (continued)

RSaaa (PN 1360) BUS DRIVERS AND RECEIVERS
® SN75172 ® SN75174
INPUT A 1 18] Vee INPUT A 1 1w ] Ve
2 15[] INPUTD cHANNEL A [[]2 15[] INPUTD
A OUTPUTS
3 14 outputs | []3 14 [[]] cHANNEL D
D OUTPUTS
enaBLE  []4 13 A/B CONTROL [T]4 13 [] | ouTpuTs
5 12[] ENABLE cHANNEL B [[T]5 12[] c/p conTroL
B OUTPUTS
6 1 OUTPUTS E‘ 6 1 [_] 7] CHANNEL C
CouTPUTS
weuts  []7 10 neutT B [|7 10 [ ] outputs
N [Cs 9 F] INPUTC eno [Os 9 INPUT C
® SN75173 ® SN75175
1 16 3 Vee 1 16 j Vee
INPUTS A INPUTS A
2 15 2 151]
INPUTS B INPUTS B
outpuT A [3 14 outrut A []3 1]
ENABLE 4 13 OUTPUT B outputa ¢ []4 13 OUTPUT B
- u CONTROL m
OUTPUT C 5 12 ENABLE OUTPUT C 5 12 OUTPUT B/D
L- H . H CONTROL
6 1[] ouTtPuTD s n[] output D
INPUTS C INPUTS C
7 10 7 10
INPUTS D INPUTS D
o [s 9 eno [s 9
RSaaa (PN 1360) BUS TRANSCEIVERS
® SN75176 ® SN75177 ® SN 75178
JG OR P PACKAGE JG OR P PACKAGE JG OR P PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
@ to be introduced




COMPUTER AND TERMINAL INTERFACE (continued)

Differential Current Mode

DRIVERS

MC76S110— Dual; industry standard.

Inhibit
Input
Outputs Qutputs
Vec 1Y 1Z Vgg O 22 vy
14 13 12 1" 10 9 8 TA=0‘0 700C
Packages:
L Suffix — Case 632
P Suffix — Case 646
1 2 3 a s 6 7
1A 18 1C 2C 2A 2B Gnd
Logic Inhibit Logic
Inputs Inputs tnputs

MC3453 — Quad; common inhibit input; current sink
approximately 12 mA.

Line Drivers and Receivers for Modem/Terminal Applications (continued)

RECEIVERS

MC75107 -- Dual; active pullup output.
MC75108 — Dual; open collector output.

Inputs
2A 28

Output Strobe
2G

2y

1 2 3 a 5 6 7
Inputs NC Output Strobe Strobe Gnd
1A 18 1y 16 s

MC3450 — Quad; active pullup outputs; common three-
state enable.

MC3452 — Quad; open collector outputs.

4
16| Ve

E]_
)

a0
Inputs
A
G

output A [3

tnputs
B

Input A E E Vce
v [2 5] inputB
Output A [: L
z 3 ha v
Output B8
2z E E’] z All three devices:
Outpl.:lt c = e Ta =010 70°C
Output D Packages:
Inhibit [6] M v L Suffix — Case 620

Output C E
o
Inputs

Strobe E

o

E‘ Output C
E] VeEe

11| Output D

P Suffix — Case 648 c
input ¢ [7] g 1nputD - LQ{E o
— D
Gnd (8] 5] vee Gnd (8] BE

BOTH DRIVERS ALL RECEIVERS

10 (on) 10 {off) tPHL U] I

mA Min uA Max ns Max InputVyy | @Vip=05V | @V|p=-20V tpLH

6.5 100 15 mV Max 1A Max uA Max ns Max
+25 75 -10 25




Peripheral Interface

Driver Arrays

ULN2068"— Quad 1.5

A, Vcg = 50 V Max

—
x[4] p{ie] c
3] Y 5] 6
B [3] [14] vs
Gnd [4 13| Gnd
Gndlg = = _T_Z]Gnd
B[] (11] 8
Ne [7] o] ¢
¢ [E4»T—fa]k

¢ [
e (2]
s [3]

SUB | 4
SUB | 5

] SUB E
8 [6] 11)8
e [7] 10] E
c[s 5]c

* Other members of series available. Contact Motorola Sales Office.

ULN2074— Quad 1.5 A, Vcg = 50 V Max
To be introduced

—
16] ¢
15] E
14|8
13| SUB
JSUB

3.0k

Both devices:
TA = 0to +70°C
Package:

B Suffix — Case 648C

1
|
4 3.0k
suB
MC1411Series/ULN2001 Series
Seven Darlington transistors with output clamp diodes. [
(2]
All Types: E
. T VMax = 50 V
Device Number Application ‘ Input Element IMax = 500 mA E;:
MC1411/ULN2001 General Purpose Basic Ta = Oto +85°C E
MC1412/ULN2002 14-25 V PMOS Zener and Series 10.5 k(2
resistor . E
*MC1413/ULN2003 | 5V CMOS or TTL Series 2.7 k2 resistor P acksag;.s‘ Case 620
*MC1416/ULN2004 | 8-18VMOS Series 10.5 k@ resistor L Suffix — Case
P Suffix — Case 648 [7]
* Extended temperature range with CP Suffix (Tp = —40°C to 85°C)
and MTL Suffix (Tp = —55°C to 125°C) available. [Ej

lf & B R & E & E




PERIPHERAL INTERFACE (continued)

Driver Arrays (continued)

S
in1 |1 E E Out 1
in2 [2] {2‘3 " 7] out 2
- MC1417 high voltage, high current 8 Darlington transistor
in3 |3 6] Out 3 9 9 9 i ring
] arrays.
In4 |4 15 Out 4
E {zﬂn j The eight NPN Darlington connected transistors in these
In5 E 41 E E Out 5 arrays are intended for use as an interface between NMOS
r output and driving lamps, relays of printer hammers.
In6 E } E El Out 6 Each driver has an output stage capable of sourcing 250mA.
7 [7] & [ 2] out7 Ta=0t085°C
N Packages
In8 {8 1 Out 8
ns ] L 1] ou P Suffix — Case 701
vee B 0] Vee

ULN2803*— Octal Darlington array

Ic = 500 mA
VCE = 50 V Max
TA = Oto +70°C
Package:

A Suffix — Case 726

MHHH@MHHH
1|

fl
Cl B R E EE EEE

* Other members of series available. Contact Motorola Sales Office.

Dual Driver

. for relays, lamps, and other peripherals requiring
more power than generally available from logic gates.

MC1472
N
Al 8 IVcc
Ta = 0to +70°C
1812 7 IZB Packages:
P1 Suffix — Case 626
) U Suffix — Case 693
1 | 3 6 |2Y
V(BRICER = 70V
Gnd | 4 5 ICIamp
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Numeric Display Interface

... for mating multiplexed LED or gas discharge numeric displays to MOS or TTL logic systems.

LED Drivers for Common-Cathode Displays

MC 75491 — Quad segment driver MC75492 — Hex digit driver

i Input 1 E E] Input 4 Output 1 [I——OQ—'E input 1
| Emitter 1 %gx &?1__3_] Emitter 4 Both Devices: Output 2 [2 [13] Output 6
i = O
Collector 1| 3 E Collector 4 Ta=0to70°C Input 2 [Z_DOJ [Oq—-E Input 6
| Packages: :
Gnd |4 11| v Gnd | 4 11|V
1] vss L Suffix — Case 632 [4] 11 vss

| cottector 25| (10] Cotlector 3 P Suffix — Case 646 Input 3 E—Do—’ i—o<}—-< 10] input 5
i Emitter 2 E:/j% ZEE Emitter 3 Output 3 6] 9]Output 5
Input 2 [Z E Input 3 Output 4 E—OQ—_—E Input 4

Device |@V,;=10V VoL @ loL Vss
Number mA Max Voits Max mA | Volts Max
MC75491 3.3 1.2 250 10
MC75492 3.3 1.2 50 10

MC3490 — High Level

MC3491/ — Eight segment cathode drivers with MC3494 — Low Level
MC3492 programmable current. Seven digit anode drivers
e N\

Programming Output - D v
Current E 181 Qutput 1 A E CcC
tnput 1 [2] /] output 2 Output 7] iy ] 1nput

B8 A
Input 2 E 16| Output 3 Output E . E Input
c B
Input 3 E 151 Qutput 4 .
All Devices: Output E . j Input
Input 4 E 14| Output 6 Ta = 0to 70°C D %___ [¢
Input 5 E 13 Output 6 OL"EDU‘ E » :] 'nDDM
Input 6 E 12 Output 7 Qutput E j l__... Input
F * — E
Input 7 .E 11| Output 8 Output E E Input
Input 8 E E Substrate (Gnd) G . e
Vee [ j |n?3ut

Package: P Suffix — Case 701 * Inverter on MC3494 only

Package: P Suffix — Case 948

Current Output Voltage
Output Breakdown Deviation Compliance Breakdown | Input Voitage [Input Voitage| Input
Device |ON Current | Voltage (All 8 Outputs) Range Device Voltage (OFF-State) (ON-State) | Current
Number | mA Max Volts Min % Max Volts Number | Volts Min Volts Volts 1A Max
MC3491 1.85 80 10 5.0 to 50 MC3490 48 5.0 Min 2.0 Max 450
MC3492 5.25 80 10 5.0 to 50 MC3494 48 2.0 Max 5.0 Min 350

7-21



Precision Circuits — Data Conversion

Low-cost building blocks for construction of D-A/ processing where necessary to achieve the required
A-D systems. Involves use of advanced technologies functional capability, operating accuracy and production
such as ion implantation, laser trimming and CMOS repeatability.

D-A Converters — General Purpose
10-Bit | S .
8-Bit | Multiplying D-A converters designed to supply an
le——6-Bit ——=]| —] output current that is a linear product of an analog input
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 reference voltage and a digital input word. Devices for
7 71 f f T 1771 { 6-, 8- and 10-bit digital word inputs are available.
Range [ -l
Con(t;c:l_ Current Switches PD o
] @Vgg = @ Veef =
| I O O I O I B I | Device Error|{ -5V tgettling 2V
. Number |% Max{ mW Max| ns Typ mA Suffix Case
Ladder Terminators
and 6-Bit
i i N k -
Trimming Networks M———l :0.781 120 150 |1,9 w021] L 632
C T T T T T T T 11 McC1406
8-Bit
R-2R Ladder - DAC-08A* [ =-0.1 1.984 to aQ 620
DAC-08* -0.19 2.000
Vref(+) T DAC-08H =01 48 85 1.940 P, Q 620,
o—f — DAC-08E -0.19 to 648
Reference| | i ° DAC-08C =0.39 2.040
O— Current ci Bl.’a-st Vee "
Vet (<) Amplitier frewitty MCTS08LETY ) 1 L 620
MC1408L8 )
: MC1408L7 [ 10.39] 170 300 [19t02.1]| L, P |620 648
l It 1S MC1408L6 | -0.78
VEE Compen. Gnd MC3408 ~0.5 L 620
10-Bit
mcsstor | oo L 690
MC3410 220 250 [3.8t04.2
mMc3410Cc | :0.1 L.P | 690, 648
- - - Dotted terminals available *TA = —55to +125°C,
on 6- and 8-bit units only. Devices without asterisk: Tpo = 0to +70°C.
D-A Converters — High Speed
N\
Lse 88 [1] 6] Gna
MC 10318L/L9— A high speed 8-bit D-A converter capable of data con- B7 E{ EJ fout
version rates in excess of 25 MHz. It is intended for applications in higt, 86 ’_3—_ E X
speed instrumentation and communication equipment, display process- out
ing, storage osciHoscopes, re.ldar processing, and TV broadcast systems. 8s [4] 3] N
The inputs are compatible with MECL 10,000 series logic, while the com-
plementary current outputs have 51 mA full scale capability. 8-bit accurate B4 E E] Vet
(+ 1/2 LSB) and monotonic over the full temperature range, the outputs
typically settle in less than 15 ns. B3 E [11] come
B2 E E Vref—
Ta = Oto +70°C MsB B1E (o] vee
Packages:
L Suffix — Case 620/690
. Pp . Irs & IFs
l\llnav.:e ;:lor @IgE = -52V tSettling @ Vref = 1056 V
umber lax mW Max ns Typ mA Typ
MC10318L +0.19 678 15 51
MC10318L9 +0.10 678 16 51
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PRECISION CIRCUIT — DATA CONVERSION (continued)

12-BIT D/A CONVERTERS

@ True 12-Bit Linearity: +1/2 LSB Max

@ Fast Settling Time: £ 1/2 LSB in 200 ns Typ

@ Fully Monotonic Over Temperature Range

@ High-Stability Bandgap Voltage Reference On Chip

@ True Binary Coded Inputs

@ Selectable Digital Thresholds

@ Internal Span Resistors for Generating Output Voltage
® Low Power Consumption: 210 mW

@ Low Cost Monolithic Design

ORDERING INFORMATION

Device Ten';perature Aocu:acy S:::n.rf):f
ange 25°C FS/°C)
AD563JD| 0°Cto +70°C +1/21LSB 30
AD563KD| 0°Cto +70°C +1/41SB 20
AD563SD |-55°Cto +125°C| +1/4LSB 30
AD563TD |-55°Cto +125°C| +1/4LSB 10

NC e Bit 1 (MSB)
— 24 | Bit 1 (Mss
MC3412/MC3512 - A monolithic 12-bit D-A converter with a CMOS/TTL 2 23 o Bit2
precision 10 volt bandgap reference. High stability, laser trimmed Threshold )

. e . . Vee g 3 22 o Bit3
thin-film ladder, reference, bipolar offset and span resistors are Ref out ] 4 L sita
utilized. This device is pin compatible with the AD563 and AD565 oo o

AnaCom ] 5 20 3 8it5
products. Rof In o & MC3412/ .
efIn ‘19
MC3512
MC3412: Tp = 0°C to +70°C e 18 [ Bit7
MC3512: Ta = —55°C to +125°C ot = 8 17 et
Packages: DACOut ] 9 16 3 Bit9
;gu?fi.x—(?asesn 10 V Span 10 15 [ Bit10
uffix — Case 649 20 V span =411 14 DBt
Dig Sotl =12 13 F9Bit12 (LsB)
Unipolar FS
Output Current Pp
Accuracy tSettiing mA Vec =15V, VEg = =15V
% ns Max Min/Max mW Max
+0.012 400 -1.6/-24 330
AD562 PIN CONNECTIONS
[s) ~
@ True 12-Bit Linearity: +1/2 LSB Max Vee o 1 24 [ B 1 MSB)
@ Fast Settling Time: % 1/2 LSB in 200 ns Typ CMOS/TTL 2 i
. Loin* T 3 22 EDBit3
@ Fully Monotonic Over Temperature Range Sum Junctr o= 4 1 o Bita
@ Low Gain Drift: 3 ppm/ °C Max Hitne = 5 20 o Bits
@ True Binary Coded Inputs vee . & 10 FBitE
@ Selectable Digital Thresholds Rin® 04 7 18 (87
@ Internal Span Resistors for Generating Output Voltage Roue’ 5 & B
@ Low Power Consumption: 210 mW pac out e o 16 R8s
umption: m 10 V Span 10 15 D Bit10
20 V Span Y11 14 T8t 11
Gnd 12 13 381t 12 (LSB)
ORDERING INFORMATION
. Accuracy
Device | Temperature Range | “"5500 * Pin 2 = CMOS/TTL Threshold
AD562KD | 0°Cto +70°C | £1/2LSB Pim 4 = anet Sonming Junction
AD562AD | —25°Cto +85°C | +1/2LSB Pin 5 = VRef Hi In
reo 3 Pin 7 = Bipolar Offset Rj,
AD562SD 55°Cto +125°C +1/4 LSB Pin 8 = Bipolar Offset Royy
AD563

PIN CONNECTIONS

Vee
CMOS/TTL* ]
Lo In* ]
Sum Junct®
Hiin* —]
Vee

Rin®
Rout®
DAC Out ]
10 V Span [}
20 V Span
Gnd

— Bit 1 (MSB)
) Bit2
o Bit3
[ Bit4
[ BitS
FaBite
o Bit7
Bit8
3 8itg
[Bit10
Bt 11
)81t 12 (LSB)
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PRECISION CIRCUITS — DATA CONVERSION (continued)

[] vee

] REFoUT
[e] REFN

[17] Analog Gnd
E 20V Span
[5] 10V Span

E] IOU(

Bipolar

3] Offset

12| Enable

1] Vee

D-A Converters — MPU Bus Compatible
(LSB) DO [1
MC6890/MC6890A - A self-contained, bus-compatible, 8-bit o1 [7]
D-A converter system capable of interfacing directly with 8-bit
microprocessors. p2 [3]
This converter contains master/slave registers to prevent trans- 03 [7]
parency to data transitions during active enable. Other features
include a 2.5 V precision bandgap reference, high stability, laser- D4 5]
trimmed, thin-film resistors for both reference input and output
span and bipolar offset control. os [¢]
D6 [7
MC6890: Tp = 0°Cto +70°C ]
MC6890A: Tp = —55°C to +125°C (MSB) D7 ]
Packages: Reset [
L Suffix — Case 732 Digital Gnd [19)
P Suffix — Case 738
Relative |tSettling | Data Setup Time | Data Hold Pp
Accuracy | ns Typ ns Min Time Vgc =45V, VEE = —45V
% ns Min mW Max
+0.19 200 40 0 158
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PRECISION CIRCUITS — DATA CONVERSION (continued)

A-D Subsystems

2-Chip A-D Converter System Functional Diagram

Full
Scale

Vee

cali
bration

L '
L Reference,

Converter

Voltage
Reference

Ramp

input
Control

Converter
Analog * 1
input

integrator | Comparator

-2
‘:EO_ 3
zeo  }

Calibration =

MC1505/1405 — A-D Converter

[

Reset

Counters

Latches
Multiplex

Jespg

Digital  Digit
Output  Select

MC14435 — Digital Logic

These devices are relatively complex
subsystems. The bipolar, dual-ramp A-D
converter has up to 4-1/2-digit conversion

capability.

The CMOS logic subsystem

specifically adapts the A-D converter to a

3-1/2-digit DVM

function.

Voltage
Accuracy | Input Voltage | Reference | Conversion | Pp
% Range Volts Volts Rate MHz | mW Features
+0.19 *2.0 1.0t0 2.0 20 1000 | Binary or 2's

Complement
Output-Coding

MC14435EFL/EVL* ~Tp = —-55 to +125°C — Case 620
MC1505L — TA = —55to +125°C — Case 620 MC14435FL/VL* —TA = —40 to +85°C — Case 620
MC1405L — T = 0 to +70°C — Case 620 MC14435FP/VP*  —Tp = —40 to +85°C — Case 648
Temperature loL loL loL
Linearity Voltage Coefficient lcc PC(quiescent) |@ VDD =5.0V| @Vpp=5.0V|@Vpp =50V
Error Reference of Reference | @ Vec=5.0V Vpp =5.0 V| (Digit Selects) | (BCD Outputs) | (All Outputs)
% Max Volts %/°C mA Max mW Max mA Min mA Min mA Min
+0.05 1.15 to 1.35 0.005 12 1.75 1.6 1.6 -0.2
*MC14435EFL/FL/FP: Vpp = 3.0 to 18 Vdc
MC14435EVL/VL/VP: Vyp = 3.0 to 6.0 Vdc
A-D Converters — High Speed
A Gnd [T 2] vee
MC10317L — A high speed 7-bit parallel flash A-D converter VEE E E] D Gnd
capable of conversion rates in excess of 20 MHz. Eight bits of
accuracy and an overrange bit permits paralleling of two devices Vref ac E i—{| Do
to provide a cost effective 8-bit conversion. Applications include
. . . Ovr Mode |4 21| D1
TV broadcast systems, radar encoding, high-speed instrumenta- E :]
tion and tomography. Vref T E 7] D2
The outputs are compatible with MECL 10,000 series logic.
Vref M [] '] D3
Vief B |7 18] D4
Ta = 0°C to +70°C ret 8 [7 ]
Package: Vref ac [g] 7] Ds
L Suffix — Case 716
Clk [4] 1] D6
vVee E E Ovr
Vin [M] ] Ovr
Vee [12] 5] A Gnd
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PRECISION CIRCUITS — DATA CONVERSION (continued)

A-D Converters — MPU Bus Compatible

MC6891/MC6891A — A fully integrated single supply 8-bit A-D
converter capable of interfacing directly with all popular 8-bit
microprocessors without external output buffers. The device has
a precision 2.5 volt reference and features four analog input volt-
age ranges, one of which is bipolar. Logic inputs R/W, TS and A0
provide: chip address, start of conversion, status check, READ
data and maskable/unmaskable interrupts control.

MC6891: Tp = 0°Cto +70°C
MC6891A: Tp = —55°C to +125°C 03 [ 20] pa
Packages: o2 [2] 19 [ s
L Suffix — Case 732
i o1 [3] 18] D6
P Suffix — Case 738

Dol 4 17]) b7

vee [5 ] 1¢ ] iRa
Al 6 15 | Gnd
B 14 | RW
Analog E RW

Inputs c E 13] TS

N IER 12] Ao

Analog 11
g KT [17] Vrer
Usable Bus Pp
Accuracy |Conversion Time| Analog Input Speed Vee =50V
% ns Typ Volts MHz mW Typ
0to 2.5, 0t0 5.0,
*0.19 20 0to 10, 5.0 2.0 100
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Voltage References

Precision Low-Voltage

A family of precision low-voltage bandgap voltage

References reference, these devices are designed for applications
requiring low temperature drift.
MC1400/MC1500
MC1404/MC1504 MC1403/MC1503
Vin [1] (8] ne
Vout E NC Packages:
Gnd E H Ne U Suffix — Case 693
ne [4] [s]ne
Low Temperature Drift, Low Voltage Reference
Vout lo AVout/AT
Volts mA ppm/°C Device Regline Regjoad TA
Typ Max Max Number mV Max mV Max °C
25 MC1400U2
25 + 5.0 mv +10 10 MC1400AU2 3.0 10 0to +70
40 MC1500U2
10 MC1500AU2 Note 1 Note 4 -55to0 +125
40 MC1403
25 + 25 mVv 10 25 MC1403A 3.0/4.5 10 0Oto +70
55 MC1503
25 MC1503A Note 2 Note 5 —55t0 +125
25 MC1400U5
5.0 = 10 mV *10 10 MC1400AUS 4.0 20 0to +70
40 MC1500U5
10 MC1500AU5 Note 1 Note 4 —55to +125
40 MC1404U5
5.0 + 50 mV 10 25 MC1404AU5 6.0 10 0Oto +70
55 MC1504U5
25 MC1504AU5 Note 3 Note 5 -55to0 +125
25 MC1400U6
6.25 = 10 mV *10 10 MC1400AU6 4.0 20 Oto +70
40 MC1500U6
10 MC1500AU6 Note 1 Note 4 -55t0 +125
40 MC1404U6
6.25 = 60 mV 10 25 MC1404AU6 6.0 10 - + 0to +70
55 MC1504U6
25 MC1504AU6 Note 3 Note 5 -551t0 +125
25 MC1400U10
10 = 20 mV +10 10 MC1400AU10 4.0 20 0to +70
40 MC1500U10
10 MC1500AU10 Note 1 Note 4 -55to +125
40 MC1404U10
10 = 100 mV 10 25 MC1404AU10 6.0 10 Oto +70
55 MC1504U10
25 MC1504AU10 Note 3 Note 5 -551t0 +125

Notes: 1. (Vout +1.0V) < Vjp <40 V.

3. (Vout + 25V) < Vjh <40 V.
4. -10mA < I = +10 mA.
5. 0 mA < I < 10 mA.

2.45V <Vjn < 15V/16 V < Vijp <40 V.

7-27



Voltage Comparators

MC1710

—Ta=-55t0 125°C
MC1710C — Ta = 0 to 70°C
Single comparators

N C 1

Gnd [z

N
N
impu (2]
ve [5
VEE [Z

:1_1_]ch

10 JN C

9 IOquul
8 I N C

General Purpose Comparators

... for detecting the polarity relationship between two
analog levels and giving a corresponding TTL output.

MC1711

Dual
outputs

MC1710C, MC1711C only)

Inputs 2

(Pin Connections

for L or P Package) NC*

—Ta =-55t0 125°C
MC1711C — Tpa =0to 70°C
comparators with strobes and wire-ORed

NISRERRERENND

14 [N C NG \J :]4: NG
Packages:
13N C G suffix — Case 601 (MC1710) ; 73 | Strobe 1
G Suffix — Case 603 (MC1711) nputs and
E NC L Suffix — Case 632 12 n
P Suffix — Case 646 (for VEE I] Vee

10 ’Output
Z] Strobe 2

8 NC

*Connected to pin 6 via the substrate on
some plastic units.

MC1514 — T = -55 to 125°C
MC1414 — T =0 to 70°C
Dual comparators with strobes.

——

outeut [7] ) Vee

Strobe E 13

veo 3

N.C. [4:
Non-lnverting [

Input

Inverting [:
Input 6

Vee [7]

Inverting
Input

[~71 Non-inverting
12
<} input

77 6na
E] Vee

EI Strobe
E' Qutput

-

Packages:
L Suffix — Case 632
P Suffix — Case 646 (MC1414 only)

*Connected to pin 4 via the substrate on
some plastic units.

Device Vio B AvoL

Number mV Max LA Max V/V Min
MC1710C 5.0 25 1000
MC1710 2.0 20 1250
MC1711C 5.0 100 700
MC1711 3.5 75 700
MC1514 2.0 20 1250
MC1414 5.0 25 1000
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VOLTAGE COMPARATORS (continued)

operation.

Precision Comparators

LM111 — T =-55 to 125°C
LM211 — Tp = -25 to 85°C
LM311 — Ta = 0to 70°C
Single comparators; high gain, high input imped-
ance; strobe and balance inputs provided.

.. . featuring low input loading, high voltage gain, and a
choice of either dual or single positive power supply

Gnd 1 8 Vce
Inputs 2 7 Output
6 Balance/Strobe
VEE 4 5 Balance

(Pin Connections for J-8 or N Package)
Packages:

H Suffix — Case 601

J-8 Suffix — Case 693

J Suffix — Case 632

N Suffix — Case 626 (LM311 onty)

VoL
Device Vio lig @lgL =50 mA
Number mV Max nA Max Volts Max
LM111 3.0 100 1.5
LM211 3.0 100 1.5
LM311 7.5 250 1.5

LM 193 series

OUTPUT A

INPUTS A

Dual Comparators

... Low power low offset voltage
Dual Comparators

@ ©®
vV o\
! NPUTS B

GND

outputA [
INPUTS A [

eno [

E2E I
Os

4

E&“j
|

Vee

] outpuTs

] INPUTS B

LM193-Tp = -551t0 + 125°C
LM293-Tp = —25to + 85°C
LM393-Tp = Oto + 70°C

LM2903-Tp = —40to + 85°C
(or Metal package case 601)

H suffix —case 601
LM193*
LM293 *
LM393 *

N suffix —case 626
LM393 *
LM2303

* Lower input
offset voltage
available
with A suffix
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VOLTAGE COMPARATORS (continued)

— High-speed quad comparators with three-
state Enable common to all four devices;
+5 volt supply; Ta = 0 to 70°C.

MC3430
MC3431

— Quad comparators with open collector
outputs, common strobe input; *5 volt
supply: Ta = 0 to 70°C.

MC3432
MC3433

Packages:

L Suffix — Case 620

T—E] v P Suffix — Case 648
cc

\J
Inputs _E
A
+E _4{37 Inputs
Output A E E] + 8

Strobe E —1 _1__JJ Output C
Output C [__3: - E] VEE Packages: nput 2 [6 zl Input 3
J Suffix — Case 632 ",
inputs (¢} [11] Output D N Suffix — Case 646 (For T = 0 5] o>

all devices except

Quad Compal’atOI'S ... for applications requiring multiple comparators.

LM139

}_ Ta = -56 to 1250C
LM139A

MC3302

LM2901 L _ 1, = _40 10 850C
LM239

LM239A

LM339

} —Ta=0to700C
LM339A

Single supply voltage comparators.

Output 2 E 14| Output 3
Output 1 { 2 13| Output 4
Vee E 12| Gnd

input 114 11 lnput 4

C
oY Py Ok LM139, LM139A)
L < \}_ Inputs
Gna [8] LE] - b
VoL
@ lpgL =2.0 mA*
Vio I8 Isink @loL =3.0mA**
Device | @250C [ @ 26°C | @ Vg =500 mV | @ Ig. =4.0 mA
Number | mV Max | nA Max mA Min mV Max
MC3302 20 1000 - 400°*
LM2901 7.0 250 6.0 400~
Device Vis B tPHL LM139 5.0 100 6.0 500
Number mV Max LA Max ns Max LM139A 2.0 100 6.0 500
MC3430 6.0 20 a5 LM239 5.0 250 6.0 500
MC3431 .10 20 45 LM239A 2.0 250 6.0 500
MC3432 +6.0 20 50 LM339 5.0 250 6.0 500
MC3433 110 20 50 LM339A 2.0 250 6.0 500
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Bipolar high-performance LS| improves system integra-
tion level and density.

This higher level of component technology serves to
improve cost, increase reliability, and allows system intro-
ductions containing a higher level of hardware technology
than otherwise achievable.
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MECL 10,000 Macrocell Array Family

The Macroceli Array Approach Toward
High-Speed VLSI Digital Systems

The Macrocell Array Concept combines a pre-diffused
array of components with computer-aided design tech-
niques to offer system designers a rapid, cost-effective
means forimplementing semi-custom, high-speed digital
logic systems with VLSI circuitry.

Compared with equivalent systems developed with dis-
crete logic (separately packed SSI/MSI logic functions)
the high packing density of the Macrocell array chip offers
up to 50-to-1 reduction in system component count, with
a power dissipation improvement (reduction) of as much
as5to 1.

Compared with the conventional approach to custom
LSl circuits, the Macrocell approach offers a tremendous
reduction in delivery time. With a stockpile of fully diffused
wafers, turnaround time (from the time the customer gives
the go-ahead signal for generating the metal mask until he
receives finished parts) is an anticipated 13 weeks.

MECL Macrocell Array family members presently con-
sist of the MCA 1200 ECL (68 pin) array and the MCAB6Q0
ECL (28, 40 and 68 pin) array.

The following TTL compatible Macrocell Arrays are also
available: MCA 1200 ECL

MCA 600 ECL

MCA 2500 ECL*

MCA 500 ALS

MCA 1800 ALS*

* soon to be introduced

Macrocell Array Comparison Chart

El 2 0 6

&7
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CIEEEE —H—u

uuuuu

ARARARR G

InBrEnBrEnBnoinic B

// /!
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NN

MCA1200 ECL mounted in 68-Lead Chip Carrier

PARAMETER MCA 1200 ECL MCA 600 ECL MCA 500 ALS

1. MAXIMUM 1192 652 533
EQUIVALENT
GATES

2. MAJOR 48 24 24
MACROCELLS

3. INTERFACE/INPUT 32 25 26
MACROCELLS

4. OUTPUT 26 18 24
MACROCELLS

5. MAXIMUM GATE 1.2nS 1.2nS 4.0nS
DELAY

6. POWER 4 WATTS 2.5WATTS 1.1 WATTS
DISSIPATION

7. PACKAGE 68 LEADLESS 28,40 DIL 28,40 DIL

68 LEADLESS 68 LEADLESS

8. TEMPERATURE 0-70 °C 0-70 °C 0-70 °C
RANGE

9.1/0 INTERFACE MECL 10,000 MECL 10,000 ALSTTL

10. DESIGN INTERFACE CAD CAD CAD
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M10900 Family

The M10900 family is a series of very high performance bipolar LS| products designed off the MECL Macrocell Array
offering. While the Macrocell Array is normally used for custom circuits which require option development time and costs,

the M10900 family is a standard product ordered like any other MECL 10,000 circuit.

MC10900Z — 8-Bit ALU with Parity
MC10901Z — 8 x 8 Bit Expandable Multiplier
MC10902Z — 8-Bit BCD/Binary ALU
MC10904Z — Micro-Code Sequencer
MC10905Z — Error Detect and Correct

MECL LSI

Bit Slice Series

The M10800 (ECL) Family

MC10800 Series (0°C to +75°C)

Offering the fastest cycle times of any available bit- Function Device Type Case
slice processor family, the M10800 series of ECL 4-bit 0° to +75°C
processor functions permit the design of high-speed 4-Bit ALU Slice MC10800 725
computer systems. .

The core of any M10800-based system is the Arith- Microprogram Control
metic and Logic Unit (ALU). It operates at system-clock Function MC10801 728
frequencies of 10to 15 MHz, which represent cycle times Memory Interface Function MC10803 725
of 60 10 100 ns. System word size starts atthe ALU width 4-Bit MECL-TTL
of 4 bits, but can be expanded to n x 4 bits by cascading Bidirectional Translator MC10804 620
ALU sections. To support the ALU, Motorola has devel-
oped several ECL circuits that take care of most of the 5-Bit MECL-TTL
housekeeping without restricting the processor design. Bidirectional Translator MC10805 732

Intended to address the instructions stored in the 32 x 9-Bit Dual Access Stack MC10806 725
microprogram memory, the MC10801 Microprogram . .

Controller provides a 4-bit address that can be expanded 5-Bit Transceiver MC10807 620
toany size by cascading controllers. Amemory interface 16-Bit Programmable Shifter

unit, the MC10803, also has a cascadable 4-bit output Function MC10808 725
bus, but it connec?ts to the address bu‘s of the main Address and Data Interface

memory and supplies all the read and write addresses. Unit (A & 1U) MC10809 .

Acting as a register file, stack or 1/0 buffer, the
MC10806 dual-port memory provides 32 words x 9 bits
oftemporary storage and can be accessed through either
of its ports. For high-speed mathematical operations, the
MC10808 Multibit Shifter can handle up to 16 bits and,
under software control, can do left-shift, right-shift or
rotate operations. Additional MC10808s can be cas-
caded for larger word lengths.

Other support circuits include the MC10804 and
MC10805 Bidirectional Bus Translators (ECL-to-TTL
and vice-versa) and all of the MECL 10,000 series of
logic circuits.

*To be introduced.

L SUFFIX L SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASET725 CASE 732
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LSl

Integrated Circuits

TTL LSI

Designers can now implement highly complex sys-
tems with only a few basic off-the-shelf LSI compo-
nents. Benefits include lower system costs, off-the-
shelf availability, improved reliability, lower system
power drain, fewer parts to assemble and inspect, and

more compact system architecture.

L SUFFIX

L SUFFIX
CERAMIC PACKAGE
CASE 623

CASE 632

CERAMIC PACKAGE

MC8500 Series (0 to +75°C)

P SUFFIX
PLASTIC PACKAGE
CASE 646

P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 649 CASE 648

Device Function Case Applications

MC8500 | CRCC Generator 623,649 M;\ggr:t;cotfgeC:rai::;:ntroHers using NRZI or GCR record-
MC8501 |Error Pattern Register 620,648

MC8502 |LRCC/Data Register 623,649

MC8503 Universal Polynomial Generator (16-bit) 632,646 | Cassette, floppy disc, data communications

MC8504 UT‘;Y;:zaé:s'::g:g'Z'f Polynomial Generator | o0 518 | High-speed disc controllers, digital filtering

MC8506 |Polynomial Generator (16-Bit) 620,648 | Floppy disc, SDLC terminals

MC8507 | Priority Interrupt 623,649 PIC fn used to add prioritized responses to inputs to
MC6828 | Controller ! microprocessor systems

MC8520 | Deskew/Queue Register 623 Magnetic tape drive controllers, phase encoded
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Motorola has developed a very broad line of bipolar
memories for virtually any digital system applications. New
processes are continually being perfected resulting in
larger and faster memories. For late releases, additional
technical information, or pricing, contact your authorized
Motorola distributor or sales office.
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Bipolar Memories

RAMs
e Access Time Number Second
Organization Part Number (ns Max) Pins Source
ECL RAMs
8x2 MCM10143 15 24
256x 1 MCM10144 26 16 ss
16x4 MCM10145 15 16 ss
1024 x1 MCM10146 29 16 ss
1024 x 1 MCM10146A" 15 16 ss
128x 1 MCM10147 15 16 ss
64x1 MCM10148 15 16 ss
256x 1 MCM10152 15 16 ss
4096 x 1 MCM10470* 35 18 ss
4096 x 1 MCM10470-1 20 18 ss
1024x4 MCM10474* 25 24 ss
TTL RAMs
256 x4 MCM93422* 45 22 ss
256 x 4 MCM93L422* 55 22 ss
1024 x 4 MCM93415 45 16 ss
1024 x 4 MCM93425 45 16 ss
PROMs
L Access Time Number Second
Organization Part Number (ns Max) Pins Source
ECL PROMs
32x8 MCM10139 20 16 ss
256 x 4 MCM10149 25 16 ss
TTL PROMs
512x4 MCM7621* 50 16 ss
512x8 MCM7641" 50 24 ss
1024 x4 MCM7643 70 18 ss
1024 x 8 MCM7681 70 24 ss
2048x 4 MCM7685° 50 18 ss
2048x 4 MCM7689" 50 18 ss
2048x 8 MCM76161* 75 24 ss

Operating temperature range:

ECL: Consult individual data sheets.
TTL: Consult individual data sheets

* To be introduced.
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Motorola carries a comprehensive inventory of standard
components encompassing all major bipolar digital logic

families and technologies.
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MECL 10,000

Integrated Circuits

MC10,100/10,200 Series (—30 to +85°C)
MC10,500/10,600 Series (—55 to + 125°C}

\

16 1
1

L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 648 1 CASE 650
S
—u
24 L SUFFIX 24 P SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 623 1 CASE 649 CASE 652
L SUFFIX L SUFFIX 24 L SUFFIX
8 CERAMIC PACKAGE CERAMIC PACKAGE 1 CERAMIC PACKAGE
CASE 726 CASE 747 CASE 748
Device Type
Function —30 to +85°C l =55 to +125°C Case
NOR Gates
Quad 2-Input with Strobe MC10100 MC10500 620, 648, 650
Quad 2-Input MC10102 MC10502 ' 620, 648, 650
Triple 4-3-3-Input MC10106 MC10506 620, 648, 650
Dual 3-Input 3-Output MC10111 — 620, 648
High Speed Dual 3-Input 3-Output MC10211 MC10611 620, 648, 650
OR Gates
Quad 2-Input MC10103 MC10503 620, 648, 650
Dual 3-Input 3-Output MC10110 — 620, 648
High Speed Dual 3-Input 3-Output MC10210 MC10610 620, 648, 650
AND Gates
Quad 2-Input MC10104 MC10504 620, 648, 650
Hex MC10197 MC10597 620, 648, 650
Complex Gates
Quad OR/NOR MC10101 MC10501 620, 648, 650
Triple 2-3-2 Input OR/NOR MC10105 MC10505 620, 648, 650
Triple 2-Input Exclusive OR/Exclusive NOR MC10107 MC10507 620, 648, 650
Dual 4-5-Input OR/NOR MC10109 MC10509 620, 648, 650
Quad Exclusive OR MC10113 MC10513 620, 648, 650
Dual 2-Wide 2-3-Input OR-AND/OR-AND-Invert MC10117 MC10517 620, 648, 650
Dual 2-Wide 3-Input OR-AND MC10118 MC10518 620;-648, 650
4-Wide 4-3-3-3 Input OR-AND Gate MC10119 MC10519 620, 648, 650
OR-AND/OR-AND-INVERT Gate MC10121 MC10521 620, 648, 650
Hex Buffer with Enable MC10188 — 620, 648
Hex Inverter with Enable MC10189 — 620, 648
Hex Inverter/Buffer MC10195 MC10595 620, 648, 650
High-Speed Dual 3-Input 3-Output OR/NOR MC10212 MC10612 620, 648, 650
Translators
Quad MTTL to MECL MC10124 MC10524 620, 648, 650
Quad MECL to MTTL MC10125 MC10525 620, 648, 650
Triple MECL to NMOS MC10177 — 620
Receivers
Triple Line MC10114 MC10514 620, 648, 650
Quad Line MC10115 MC10515 620, 648, 650
Triple Line MC10116 MC10516 620, 648, 650
High Speed Triple Line MC10216 MC10616 620, 648, 650
Quad Bus MC10129 — 620
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MECL 10,000 INTEGRATED CIRCUITS (continued)

Device Type
Function —30 to +85°C —55 to +125°C Case
Flip-Flops
Dual Type D Master-Slave MC10131 MC10531 620,648,650
High Speed Dual Type D Master-Slave MC10231 MC10631 620,648,650
Dual J-K Master-Slave MC10135 MC10535 620,648,650
Hex D Master-Slave MC10176 MC10576 620,648,650
Drivers
Triple 4-3-3 Input Bus Driver MC10123 — 620,648
Bus Driver MC10128 — 620
Quad Bus Driver MC10192 — 620,648
Parity Checker
[ 12-Bit Parity Generator-Checker | mcio60 | Mcios60 620,648,650 |
Encoder
[8-Input Encoder | wmcioes | Mcioses 620,648,650
Decoders
Binary to 1-8 (low) MC10161 MC10561 620,648,650
Binary to 1-8 (high) MC10162 MC10562 620,648,650
Dual Binary to 1-4 (low) MC10171 MC10571 620,648,650
Dual Binary to 1-4 (high) MC10172 MC10572 620,648,650
Data Selectors/Multiplexers
Dual Multiplexer with Latch and Common Reset MC10132 MC10532 620,648,650
Dual Multiplexer with Latch ' MC10134 MC10534 620,648,650
Quad 2-Input Multiplexer (noninverting) MC10158 MC10558 620,648,650
Quad 2-Input Multiplexer (inverting) MC10159 MC10559 620,648,650
8-Line Multiplexer -~MC10164 MC10564 620,648,650
Quad 2-Input Multiplexer/Latch MC10173 . 620,648
Dual 4 to 1 Multiplexer MC10174 MC10574 620,648,650
Latches
Quad (common clock) MC10130 MC10530 620,648,650
Quad (negative transition) MC10133 MC10533 620,648,650
Quad (positive transition) MC10153 MC10553 620,648,650
Quad MC10168 MC10568 620,648,650
Quint MC10175 MC10575 620,648,650
Multivibrators
[ Monostable Multivibrator | mciomes | — 620,648 |
Shift Registers .
[ Four-Bit Universal | wmci1at | mcios41 620,648,650 |
Error Detection-Correction
IBM Code MC10163 MC10563 620,648,650
Motorola Code MC10193 MC10593 620,648,650
Counters
Universal Hexadecimal MC10136 — 620,648
Universal Decade MC10137 — 620,648
Binary MC10154 — 620,648
Bi-Quinary MC10138 MC10538 620,648,650
Binary MC10178 MC10578 620,648,650
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MECL 10,000 INTEGRATED CIRCUITS (continued)

Device Type
Function —30 to +85°C —55 to +125°C Case

Generator-Checker

9 + 2-Bit Parity MC10170 MC10570 620,648,650

Hex “D’"" Master-Slave/with Reset MC10186 MC10586 620,648,650

Quad MST-to-MECL 10,000 MC10190 MC10590 620,648,650

Hex MECL 10,000-to-MST MC10191 MC10591 620,648,650
Bus Transceiver

lDuaI Simultaneous MC10194 MC10594 620,648,650

Arithmetic Functions

Look-Ahead Carry Block MC10179 MC10579 620,648,650

Dual High Speed Adder/Subtractor MC10180 MC10580 620,648,650

4-Bit Logic Unit/Function Generator MC10181 MC10581 623,649,652

2-Bit Logic Unit/Function Generator MC10182 MC10582 620,648,650

4 x 2 Multiplier MC10183 — 623

2 x 1-Bit Array Multiplier, High Speed MC10287 MC10687 620,648,650
Comparator

lS-Bit Magnitude MC10166 MC10566 620,648,650

Memories
16-Bit Multiport Register File (RAM) (8 x 2) MCM10143 — 623
64-Bit Random Access (64 x 1) MCM10148 — 620,650
64-Bit Register File (RAM) (16 x 4) MCM10145 — 620,650
128-Bit Random Access (128 x 1) MCM10147 — 620,650
256-Bit Random Access (256 x 1) MCM10144 — 620,650
256-Bit Random Access (256 x 1) MCM10152 — 620,650
1024-Bit Random Access (1024 x 1) MCM10146 — 620,650
256-Bit Programmable Read Only (32 x 8) MCM10139 — 620,650
1024-Bit Programmable Read Only (256 x 4) MCM10149 — 620,650
1024-Bit Random Access (256 x 4) MCM10422 — 652,748
4096-Bit Random Access (4K x 1) MCM10470 — 726,747
4096-Bit Random Access (1K x 4) * MCM10474 — 662,748

* To Be Introduced
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MECL1 OKH MC10H100/10H200 Series (0°C to + 75°C)

Integrated Circuits

L SUFFIX P SUFFIX
CERAMIC PACKAGE 16 PLASTIC PACKAGE
16 CASE 620 . CASE 648
1
Device Type
Function 0°C to +75°C Case
NOR Gates
Ouad 2-Input NOR MC10H102 620,648
Dual 3-Input 3-Output NOR MC10H211 620,648
OR Gates
[ Dual 3-Input 3-Output OR | MC10H210 | 620648 |
AND Gates
[ Quad 2-input AND | MC10H104 I 620648 |
Complex Gates
Quad OR/NOR MC10H101 620,648
Triple 2-3-2 Input OR/NOR MC10H105 620,648
Triple Exclusive OR/NOR MC10H107 620,648
Dual 4-5 Input OR/NOR MC10H109 620,648
Dual 2-Wide OR-AND/OR-AND-Invert MC10H117 620,648
Dual 2-Wide 3-Input OR-AND MC10H118 620,648
4-Wide 4-3-3-3 Input OR-AND MC10H119 620,648
4-Wide OR-AND/OR-AND-Invert MC10H121 620,648
Receivers
Triple Line Receiver MC10H116 620,648
Flip-Flops
Dual D Flip-Flop MC10H131 620,648
Hex D Flip-Flop MC10H176 620,648
Parity Checker
L1 2-Bit Parity Generator/Checker MC10H160 620,648
Decoders
Binary to 1-of-8 Decoder Low MC10H161 620,648
Binary to 1-of-8 Decoder High MC10H162 620,648
Data Selection/Multiplexers
8-Line Multiplexer MC10H164 620,648
Quad 2-Input Multiplexer/Latch MC10H173 620,648
Dual 4-to-1 Multiplexer MC10H174 620,648
Latches
Dual Latch Common Clock MC10H130 620,648
Quint Latch MC10H175 620,648
Shift Register
4-Bit Universal Shift Register MC10H141 620,648
16 x 4 Bit Register File (RAM) MC10H145 620,648
Counters
[Universal Hexadecimal Counter MC10H136 620,648
Arithmetic Functions
Look-Ahead Carry Block MC10H179 © 620,648
Dual 2-Bit Adder/Subtractor MC10H180 620,648
4-Bit ALU MC10H181 620,648
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MECL 1l MC1600 Series (—30 to + 85°C)
Integrated Circuits

14
L SUFFIX 8
CERAMIC PACKAGE .
! CASE 620
P SUFFIX
PLASTIC PACKAGE
F SUFFIX CASE 626

CERAMIC PACKAGE P SUFFIX
CASE 607 PLASTIC PACKAGE

1
CASE 646
14
1 1
14
1 P SUFFIX
16
1

PLASTIC PACKAGE

L SUFFIX F SUFFIX
CERAMIC PACKAGE CASE 648 CERAMIC PACKAGE
CASE 632 CASE 850
Device T
Function evice Type Case
- —30°to +85°C
Gates
Dual 4-input OR/NOR N MC1460 620,650
Dual 4-5-Input OR/NOR MC1688 620,650
Quad 2-Input NOR MC1662 620,650
Triple 2-Input Exclusive NOR MC1674 620,650
Quad 2-Input OR MC1664 620,650
Triple 2-Input Exclusive OR MC1672 620,650 !
Flip-Flops
Dual Clocked R-S MC1666 620,650
Dual Clocked Latch MC1668 620,650
Master-Slave Type D MC1670 620,650
UHF Prescaler Type D MC1690 620,650
Counters
Binary MC1654 620
Bi-Quinary MC1678 620
1 GHz Divide-by-Four MC1699 620,650
Shift Register
|4-Bit shift | MC1694 | 620 j
Multivibrator
I Voitage-Controlled [ MC1658 l 620,648,650 |
Oscillator
[Emitter Coupled | MC1648 [ 607632646 |
Comparator
[Dual AD [ Mciesomciest | 620,650 |
Receiver
[Quad Line I MC1692 [ 620,650 |
Prescaler
[1 GHz Divide-by-Four [ MC1697 [ 626 ]
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Components for Phase-Locked Loop Applications

Motorola offers the designer a choice of specially designed integrated circuits for performing phase-locked loop
functions: phase detection, frequency division, filtering, and voltage-controlled signal generations. New MECL functions
for phase-locked loop applications are now being characterized. In addition, supplementary circuits in TTL ‘@nd linear
technologies are available. The MC12000 ECL series circuits will operate at either +5.0 V or -5.2 V, and translators are

included where needed so that all functions are TTL compatible.

The following functions are given in order of decreasing frequency within each category.

Power
Dissipation Type
Frequency mw @
Function Family MHz typ typ/pkg -55 to +125°C 0 to +75°C Case
Combination Functions
Digital Mixer Translator MECL 250 470 —_ MC12000 632, 646
Phase-Locked Loop LINEAR 0.5 825 — NE565C 646
Oscillators
Crystal Oscillator MECL 2.0to 20 210 MC12561 MC12061 620, 648
Crystal Oscillator MECL 0.1t02.0 176 MC12560 MC12060 620, 648
Voltage-Controlled Oscillator MECL 225 150 MC1648M MC1648# 607, 632, 646
Voltage-Controlled Multivibrator MECL 160 160 — MC1658# 620, 648, 650
Dual Voltage-Controlled Multivibrator MTTL 30 150 MC4324 MC4024 607, 632, 646
Phase Detectors
Digital
Phase-Frequency Detector MECL 70 520 MC12540 MC12040 607, 632, 646
Phase-Frequency Detector MTTL 8.0 85 MC4344 MC4044 607, 632, 646
Analog
Analog Mixer — Double Balanced MECL 100 60 MC12502 MC12002# 632, 646
Modulator/Demodulator LINEAR 10 575 MC1596 MC1496 603, 632, 646
Control Functions
[ counter Controt Logic MECL 25 150 MC12514 MC12014 620,648 |
Prescalers
High-Speed Prescaler (+256/64) MECL 950 350 — MC12071** 646
+4 Counter MECL 1100 322 — MC1697 626,693
+4 Counter MECL 1100 322 — MC1699# 620, 650
Two-Modulus Prescaler (+5/+6) MECL 500 350 MC12509 MC12009 620, 648
Two-Modulus Prescaler (+8/+9) MECL 550 350 MC12511 MC12011 620,648
Two-Modulus Prescaler (+10/11) MECL 600 350 MC12513 MC12013# 620, 648, 650
UHF Type D Prescaler (+2) MECL 500 — — MC1690# 620, 650
Two-Modulus Prescaler (+32/33) MECL 225 7.0 mal — MC120158 626
Two-Modulus Prescaler (+40/41) MECL 225 7.0 mal — MC1201 6§ 626
Two-Modulus Prescaler (+64/65) MECL 225 7.0 mAt e McC1 2017§ 626
Two-Modulus Prescaler (+2, +5/6,
+10/11, +10/12) MECL 200 500 — MC12012 620, 648
Dual Type D LS TTL 45 20 SN54LS74 SN74LS74 717,632, 646

®F'Iastic package available for commercial-temperature devices only.

* Operating Supply Current @ 10.24 MHz

**Tp =0 to +70°C

§ Ta =-40 to +85°C

# Tp =-30 to +85°C

1 7.0mA@6.8V=47.6mW
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PLL FUNCTIONS (continued)

(In order of decreasing frequency within each category.)

Power
Dissipation Type
Frequency mwW
Function Family MHz typ typ/pkg -55 to +125°C 0 to +75°C Case®

Counters
Binary MECL 325 750 — MC1654# 620
Bi-Quinary (+2, +5, +10) MECL 325 750 — MC1678# 620
Universal Hexadecimal (+0-15) MECL 150 625 — MC10136# 620, 648
Universal Decade MECL 150 625 — MC10137# 620, 648, 650
Bi-Quinary MECL 150 370 MC10538 MC10138# 620, 648, 650
Binary MECL 150 370 MC10578 MC10178# 620, 648, 650
Presettable Binary (+2, +8) LS TTL 60 60 SN54LS197 SN74L5197 717,632, 646
Presettable Decade (+2, +5) LS TTL 60 60 SN54L5196 SN74LS196 717,632, 646
Presettable Up/Down Decade LS TTL 40 95 SN54LS192 SN74LS192 620, 648, 650
Presettable Up/Down Binary LS TTL 40 95 SN541L5193 SN74L5183 620, 648, 650
Presettable Decade LS TTL 35 95 SN54LS160 SN74LS160 620, 648, 650
Presettable Binary LS TTL 35 95 SN541LS161 SN74LS161 620, 648, 650
Presettable Decade LS TTL 35 95 SN54L5162 SN74LS162 620, 648, 650
Presettable Binary LSTTL 35 95 SN541L5163 SN74L5163 620, 648, 650
Presettable Up/Down Decade LS TTL 35 95 SN54L5190 SN74LS190 620, 648, 650
Presettable Up/Down Binary LS TTL 35 95 SN54L5191 SN74LS191 620, 648, 650

LSTTL 32" 45 SN54LS90 SN74LS90 717,632, 646

LSTTL 32** 45 SN54L593 SN74LS93 717,632, 646
Universal (+2-12 except 7 and 11) MTTL 30 200 MC4323 MC4023 607, 632, 646
Programmable +N Decade (+0-9) MTTL 10 250 MC4316 MC4016 620, 648, 650
Two Programmable +N (+0-1, +0-4) MTTL 10 250 MCa317 MC4017 620, 648, 650
Programmable +N Hexadecimal (+0-15) MTTL 10 250 MC4318 MC4018 620, 648, 650
Two Programmable +N (+0-3, +0-3) MTTL 10 250 MC4319 MC4019 620, 648, 650

®Plastic package available for commercial-temperature devices only.

# Ta=-30to+85°C
**When using CPQg

Package Styles

CASE 607 620 626 632 646 648 650 717
MATERIAL Metal Ceramic | Ceramic Plastic Ceramic Plastic Plastic Ceramic Ceramic
SUFFIX LSTTL - - J - J N N w w
atter vPe [ Gthers | G F L P L P P F FL
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LS TTL 54LS00/74LS00

Integrated Circuits

The Low Power Schottky LS TTL family combines a current
and power reduction by a factor of 5 (compared to 7400 TTL)
with antisaturation Schottky diode clamping and advanced
processing, using shallower diffusions and higher sheet
resistivity to achieve circuit performance better than
conventional TTL. All device types are available with

“BETTER" Program screening.

SN54LS00 Series (-55 to +125°C)
SN74LS00 Series (0 to +70°C)

Packages
Function Operating Temperature Range Dual-In-Line Flat
-55°C to +125°C 0°C to +70°C Plastic | Ceramic | Ceramic

AND Gates
Quad 2-Input AND Gate SN54L508 SN74LS08 646 632 607
Quad 2-Input AND Gate, Open-Collector SN54LS09 SN74LS09 646 632 607
Triple 3-Input AND Gate SN54LS11 SN74LS11 646 632 607
Triple 3-Input Schmitt Trigger SN54LS15 SN74LS15 646 632 607
Dual 4-Input AND Gate SN54LS21 SN74LS21 646 632 607
NAND Gates
Hex Inverter SN54LS04 SN74LS04 646 632 607
Hex Inverter, Open-Collector SN54LS05 SN74LS05 646 632 607
Hex Schmitt Trigger SN54LS14 SN74LS14 646 632 607
Quad 2-Input NAND Gate SN54LS00 SN74LS00 646 632 607
Quad 2-Input NAND Gate, Open-Collector SN54LS01 SN74LS01 646 632 607
Quad 2-Input NAND Gate, Open-Collector SN54LS03 SN74LS03 646 632 607
Quad 2-Input NAND Gate, High-Voltage SN54LS26 SN74LS26 646 632 607
Quad 2-Input NAND Buffer SN54LS37 SN74LS37 646 632 607
Quad 2-Input NAND Buffer, Open-Collector SN54L538 SN74LS38 648 620 650
Quad 2-Input Schmitt Trigger SN54L5132 SN74LS132 646 632 607
13-Input NAND Gate SN54L5133 SN74LS133 648 620 650
Triple 3-Input NAND Gate SN54LS10 SN74LS10 646 632 607
Triple 3-Input NAND Gate, Open-Collector SN54LS12 SN74LS12 646 632 607
Dual 4-Input Schmitt Trigger SN54LS13 SN74LS13 646 632 607
Dual 4-Input NAND Gate SN54LS20 SN74LS20 646 632 607
Dual 4-Input NAND Gate, Open-Collector SN54L522 SN74LS22 646 632 607
Dual 4-Input NAND Buffer SN54LS40 SN74LS40 646 632 607
8-Input NAND Gate SN54LS30 SN74LS30 646 632 607
Quad Buffer, Low Enable, 3-State SN54LS125A SN74LS125A 646 632 607
Quad Buffer, High Enable, 3-State SN54LS126A SN74LS126A 646 632 607
Hex Buffer, Common Enable, 3-State SNb4LS365A SN74LS365A 648 620 650
Hex Buffer, 4-Bit and 2-Bit, 3-State SNB4LS367A SN74LS367A 648 620 650
Hex Inverter, Common Enable, 3-State SN54LS366A SN74LS366A 648 620 650
Hex Inverter, 4-Bit and 2-Bit, 3-State SN54LS368A SN74LS368A 648 620 650
OR Gates
Quad 2-Input OR Gate | SN54LS32 SN74LS32 646 632 607
NOR Gates
Quad 2-Input NOR Gate SN54L502 SN74LS02 646 632 607
Quad 2-Input NOR Buffer SN541L528 SN74LS28 646 632 607
Quad 2-Input NOR Buffer, Open-Collector SN54LS33 SN74LS33 646 632 607
Dual 5-Input NOR Gate SN54L5260 SN74LS260 646 632 607
Triple 3-Input NOR Gate SN541527 SN74LS27 646 632 607
Exclusive OR Gates
Quad Exclusive OR Gate SN54L586 SN74LS86 646 632 607
2-Input Quad/Exclusive OR Gate SN54L.5386 SN74LS386 646 632 607
Quad Exclusive OR Gate, Open-Collector SN54LS136 SN74LS136 646 632 607
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LS TTL 54LS00/74LS00 SERIES (continued)

Packages
Function Operating Temperature Range Dual-In-Line Flat
-55°C 10 +125°C | 0°C to +70°C | Plastic |Ceramic | Ceramic
Exclusive NOR Gate
Quad Exclusive NOR Gate, Open-Collector SN54LS266 | SN74LS266 | 646 | 632 | 607
AND-OR-INVERT Gates
Dual AND-OR-INVERT Gate SN54LS51 SN74LS51 646 632 607
2-3-3-2 Input AND-OR-INVERT Gate SN54LS54 SN74LS54 646 632 607
2-Wide 4-Input AND-OR-INVERT Gate SN54LS55 SN74LS55 646 632 607
Flip-Flops
Dual JK Flip-Flop SN54LS73A SN74LS73A 646 632 607
1 Dual D Flip-Flop SN54LS74A SN74LS74A 646 632 607
Dual JK Flip-Flop SN54LS76A SN74LS76A 648 620 650
Dual JK Flip-Flop with Preset SN54LS78A SN74LS78A 646 632 607
Dual JK Flip-Flop with Preset SN54LS109A SN74LS109A 648 620 650
Dual JK Flip-Flop with Clear SN54LS107A SN74LS107A 646 632 607
Dual JK Edge-Triggered Flip-Flop SN54LS112A SN74LS112A 648 620 650
Dual JK Edge-Triggered Flip-Flop SN54LS113A SN74LS113A 646 632 607
Dual JK Edge-Triggered Flip-Flop SN54LS114A SN74LS114A 646 632 607
Hex D Flip-Flop with Clear SN54LS174 SN74LS174 648 620 650
Hex D Flip-Flop with Enable SN54LS378 SN74LS378 648 620 650
Quad D Flip-Flop with Clear SN54LS175 SN74LS175 648 620 650
Octal D Flip-Flop with Clear SN54LS273 SN74LS273 738 732 737
Octal D Flip-Flop, 3-State SN54LS374 SN74LS374 738 732 737
Octal D Flip-Flop with Enable SN541.8377 SN74LS377 738 732 737
4-Bit D Flip-Flop with Enable SN54LS379 SN74LS379 648 620 650
Latches
4-Bit Bi-Stable Latch with Q and Q SN54LS75 SN74LS75 648 620 650
4-Bit Bi-Stable Latch SN54LS77 SN74LS77 646 632 607
Octal Transparent Latch, 3-State SN54LS373 SN74LS373 738 732 737
Quad Latch SN54LS375 SN74LS375 648 620 650
Quad Set/Reset Latch SN54LS279 SN74LS279 648 620 650
8-Bit Addressable Latch (9334) SN54LS259 SN74LS259 648 620 650
Dual 4-Bit Addressable Latch SN54L5256 SN74L5256 648 620 650
Register Files
4 x 4 Register File, Open-Collector SN541LS170 SN74LS170 648 620 650
4 x 4 Register File, 3-State SN54LS670 SN74LS670 648 620 650
Shift Registers
8-Bit Serial-In/Paraliel-Out Shift Register SN54LS164 SN74LS164 646 632 607
8-Bit Parallel-In/Serial-Out Shift Register SN54LS165 SN74LS165 648 620 650
8-Bit Shift Register Serial-In/Serial-Out SN54LS591 SN74LS91 646 632 607
4-Bit Shift Register SN54L.S95B SN74LS958B 646 632 607
8-Bit Parallel-in/Serial-Out Shift Register SN54LS166 SN74LS166 648 620 650
4-Bit Shift Register (3300 Type) SN54LS195A SN74LS195A 648 620 650
4-Bit Right/Left Shift Register SN54LS194A SN74LS194A 648 620 650
4-Bit Shift Register, 3-State SN54LS295A SN74LS295A 646 632 607
8-Bit Shift/Storage Register, 3-State SN541.5299 SN74LS299 738 732 737
8-Bit Shift Register with Sign Extend, 3-State SN5415322 SN74LS322 738 732 737
8-Bit Shift/Storage Register, 3-State SN541.5323 SN74LS323 738 732 737
4-Bit Shift Register, 3-State SN54LS395 SN74LS395 648 620 650
16-Bit Serial-ln/Serial-Out Shift Register, 3-State* SN54LS673 SN74LS673 649 623 652
16-Bit Parallel-In/Serial-Out Shift Register, 3-State* SN54LS674 SN74LS674 649 623 652
Other Registers
4-Bit D Register, 3-State SN54LS173 SN74LS173 648 620 650
8-Bit Shift/Storage Register, 3-State SN541.5299 SN74LS299 738 732 737
Quad 2-Input Multiplexer with Output Register SN54LS398 SN74LS398 738 732 737
Quad 2-Input Multiplexer with Output Register SN54LS399 SN74LS399 648 620 650

* To be introduced.
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LS TTL 54LS00/74LS00 SERIES (continued)

Packages
Function Operating Temperature Range Dual-In-Line Flat
-65°C t0+125°C | 0°C t0 +70°C | Plastic | Ceramic | Ceramic

Counters
Decade Counter SN54LS90 SN74LS90 646 632 607
Divide-By-12 Counter SN54LS92 SN74L592 646 632 607
4-Bit Binary Counter SN54LS93 SN74LS93 646 632 607
Decade Counter, Asynchronously Presettable SN54LS196 SN74LS196 646 632 607
4-Bit Binary Counter, Asynchronously Presettable SN54LS197 SN74LS197 646 632 607
BCD Decade Counter, Asynchronous Reset (9310 Type) SN54LS160A SN74LS160A 648 620 650
4-Bit Binary Counter, Asynchronous Reset (9316 Type) SN54LS161A SN74LS161A 648 620 650
BCD Decade Counter, Synchronous Reset SN54LS162A SN74LS162A 648 620 650
4-Bit Binary Counter, Synchronous Reset SN54LS163A SN74LS163A 648 620 650
Up/Down Decade Counter with Clear SN54LS192 SN74LS192 648 620 650
Up/Down Binary Counter with Clear SN54LS193 SN74LS193 648 620 650
Up/Down Decade Counter SN54LS190 SN74LS190 648 620 650
Up/Down Binary Counter SN54LS191 SN74LS191 648 620 650
Decade Counter (Divide By 2 and 5) SN541.5290 SN74LS290 646 632 607
4-Bit Binary Counter SN5415293 SN74LS293 646 632 607
Dual Decade Counter SN54L.S390 SN74LS390 648 632 607
Dual 4-Bit Binary Counter SN54LS393 SN74LS393 646 632 607
Dual Decade Counter SN54L5490 SN74L.5490 648 632 607
Decade Up/Down Counter, 3-State SN54L5568 SN74LS568 738 732 737
Binary Up/Down Counter, 3-State SN54LS569 SN74LS569 738 732 737
Synchronous 4-Bit Up/Down Decade Counter SN54LS668 SN74LS668 738 732 737
Synchronous 4-Bit Up/Down Binary Counter SN54LS669 SN74LS669 738 732 737
Up/Down Decade Counter SN54L5168 SN74LS168 648 620 650
Up/Down Binary Couriter SN54LS169 SN74LS169 648 620 650
Programmable Decade Counter (MC4016) SN54LS716 SN74LS716 648 620 650
Programmable Binary Counter (MC4018) SN54LS718 SN74LS718 648 620 650
Multiplexers/Data Selectors
Quad 2-Input Multiplexer, Noninverting SN54LS157 SN74LS157 648 620 650
Quad 2-Input Multiplexer, Inverting SN54LS158 SN74LS158 648 620 650
Quad 2-Input Multiplexer, Noninverting, 3-State SN54LS257A SN74LS257A 648 620 650
Quad 2-Input Multiplexer, Inverting, 3-State SN54LS258A SN74LS258A 648 620 650
Quad 2-Multiplexer, with Output Register SN541L5298 SN74LS298 648 620 650
Dual 4-Input Multiplexer SN54L5153 SN74LS153 648 620 650
Dual 4-Input Multiplexer, 3-State SN54LS253 SN74LS253 648 620 650
8-Input Multiplexer SN54LS151 SN74LS151 648 620 650
8-Input Multiplexer, 3-State SN54LS251 SN74LS251 648 620 650
Dual 4-Multiplexer (Inverting LS153) SN541.5352 SN74LS352 648 620 650
Dual 4-Multiplexer (3-State LS352) SN54LS353 SN74LS353 648 620 650
Quad 2-Input Multiplexer with Output Register SN541.5398 SN74LS398 738 732 737
Quad 2-Input Multiplexer with Output Register SN54LS399 SN74LS399 648 620 650
16-t0-8 Multiplexer, 3-State* SN54LS604 SN74LS604 710 733 —
16-to-8 Multiplexer, 3-State* SN54L.5606 SN74LS606 710 733 —
16-t0-8 Multiplexer, Open-Collector* SN54LS605 SN74LS605 710 733 —
16-t0-8 Multiplexer, Open-Collector* SN54LS607 SN74LS607 710 733 —
Synchronous Address Multiplexer (MC6883) - SN74LS783 71 734 —_
Decoders/Demultiplexers
Dual 1-of-4 Decoder/Demultiplexer SN54LS139 SN74LS139 648 620 650
Dual 1-of-4 Decoder SN54LS155 SN74LS155 648 620 650
Dual 1-of-4 Decoder, Open-Collector SN54LS156 SN74LS156 648 620 650
8-Bit Addressable Latch (9334) SN541L5259 SN74LS259 648 620 650
1-0f-10 Decoder SN54L542 SN74LS42 648 620 650
1-0f-10 Decoder/Driver, Open-Collector SN54LS145 SN74LS145 648 620 650
1-of-8 Decoder/Demultiplexer SN5415138 SN74LS138 648 620 650
3-Line to 8-Line Decoder/Demultiplexer SN54LS137 SN74LS137 648 620 650

* To be introduced.
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LS TTL 54LS00/74LS00 SERIES (continued)

Packages
Function Operating Temperature Range Dual-In-Line Flat -
-565°C to +125°C I 0°C to +70°C Plastic | Ceramic| Ceramic
Priority Encoders
10-Line Decimal to 4-Line Priority Encoder SN54LS147 SN74LS147 648 620 650
8-Input to 3-Line Priority Encoder SN54LS148 SN74LS148 648 620 650
8-Input to 3-Line Priority Encoder, 3-State SN54LS348 SN74L.S348 648 620 650
Arithmetic Operators
4-Bit Full Adder SN54LS83A SN74LS83A 648 620 650
4-Bit Full Adder (Rotated LS83A) SN54LS283 SN74LS283 648 620 650
4-Bit ALU SN54LS181 SN74LS181 649 623 652
Quad 4-Bit Adder/Subtractor SN54LS385 SN74LS385 738 732 737
Look Ahead Carry Generator SN541LS182 SN74LS182 648 620 650
Dual Carry/Save Full Adder SN54LS183 SN74LS183 646 632 607
Comparators
4-Bit Magnitude Comparator SN54LS85 SN74LS85 648 620 650
8-Bit Magnitude Comparator, 3-State* SN54LS682 SN74LS682 738 732 737
8-Bit Magnitude Comparator, 3-State* SN54LS684 SN74LS684 738 732 737
8-Bit Magnitude Comparator, 3-State* SN541.5688 SN74LS688 738 732 737
8-Bit Magnitude Comparator, Open-Collector* SN54LS683 SN74LS683 738 732 737
8-Bit Magnitude Comparator, Open-Collector* SN54L.5685 SN74LS685 738 732 737
8-Bit Magnitude Comparator, Open-Collector* SN54LS689 SN74LS689 738 732 737
8-Bit Magnitude Comparator with Enable* SN54LS686 SN74L.5686 649 623 652
8-Bit Magnitude Comparator with Enable* SN54LS687 SN74LS687 649 623 652
Parity Generators/Checkers
9-Bit Odd,/Even Parity Generator/Checker SN54LS280 SN74LS280 646 632 | 607 |
Monstable Multivibrators
Retriggerable Monostable Multivibrator SN54LS122 SN74LS122 646 632 607
Dual Retriggerable Monostable Multivibrator SN54LS123 SN74LS123 648 620 650
Dual One-Shot (Very Stable) SN541L5221 SN74LS221 648 620 650
Display Decoder/Drivers (BCD to Seven Segment)
BCD to 7-Segment Decoder/Driver, Open-Collector SN54LS47 SN74LS47 648 620 650
BCD to 7-Segment Decoder/Driver with Pull-Ups SN54L548 SN74LS48 648 620 650
BCD to 7-Segment Decoder/Driver, Open-Collector SN54LS49 SN74LS49 646 632 607
BCD to 7-Segment Decoder/Driver, Open-Collector SN54LS247 SN74LS247 648 620 650
BCD to 7-Segment Decoder/Driver with Pull-Ups SN541L5248 SN74LS248 648 ' 620 650
BCD to 7-Segment Decoder/Driver, Open-Collector SN54L5249 SN74LS249 648 620 650
Bus-Oriented 3-State Circuits
Quad Buffer, Low Enable, 3-State SN54LS125A SN74LS125A 646 632 607
Quad Buffer, High Enable, 3-State SN54LS126A SN74LS126A 646 632 607
Octal Bus/Line Driver, Inverting, 3-State SN54L.S240 SN74LS240 738 732 737
Octal Bus/Line Driver, 3-State SN5415241 SN74LS241 738 732 737
Quad Bus Transceiver, Inverting, 3-State SN54LS242 SN74LS242 646 632 607
Quad Bus Transceiver, Noninverting, 3-State SN54LS243 SN74LS243 646 632 607
Octal Driver, Noninverting, 3-State SNb4LS244 SN74LS244 738 732 737
Octal Bus Transceiver, Noninverting, 3-State SN54L5245 SN74LS245 738 732 737
Hex Buffer, Common Enable, 3-State SN54LS365A SN74LS365A 648 620 650
Hex Inverter, Common Enable, 3-State SN54LS366A SN74LS366A 648 620 650
Hex Buffer, 4-Bit and 2-Bit, 3-State SN54LS367A SN74LS367A 648 620 650
Hex Inverter, 4-Bit and 2-Bit, 3-State SN54LS368A SN74LS368A 648 620 650
Octal Buffer (81LS95), 3-State SN54LS795 SN74LS795 738 732 737
Octal Buffer (81LS96), 3-State SN54LS796 SN74LS796 738 732 737
Octal Buffer (81L.597), 3-State SN54LS797 SN74LS797 738 732 737
Octal Buffer (81L.598), 3-State SN54LS798 SN74LS798 738 732 737
Octal Buffer/Line Driver, 3-State SN54LS540 SN74LS540 738 732 737
Octal Buffer/Line Driver, 3-State SN54LS541 SN74LS541 738 732 737
Octal Bus Transceiver, Inverting, 3-State SN54LS640 SN74LS640 738 732 737
Octal Bus Transceiver, True, Inverting, 3-State SN54LS643 SN74LS643 738 732 737
Octal Bus Transceiver, Noninverting, 3-State SN54LS645 SN74LS645 738 732 737
Octal Transceiver with Storage, 3-State SN54LS620 SN74LS620 738 732 737
Octal Transceiver with Storage, 3-State SN54LS623 SN74LS623 738 732 737

* To be introduced.
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LS TTL 54LS00/74LS00 SERIES (continued)

Packages
Function Operating Temperature Range Dual-In-Line Flat
-565°C to +125°C |- 0°C to +70°C Plastic | Ceramic |Ceramic
Open - Collector Bus Transceivers
Octal Bus Transceiver, Noninverting, Open-Collector SN54LS641 SN74LS641 738 732 737
Octal Bus Transceiver, Inverting, Open-Collector SN541.5642 SN74LS642 738 732 737
Octal Bus Transceiver, True, Inverting, Open-Collector SN54LS644 SN74LS644 738 732 737
Octal Transceiver with Storage, Open-Collector SN54LS621 SN74LS621 738 732 737
Octal Transceiver with Storage, Open-Collector SN54L5622 SN74LS622 738 732 737
JH\% EH IIJ 5 5
1
W SUFFIX J SUFFIX J SUFFIX J SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 607 CASE 620 CASE 623 'CASE 632
24
1 1 1
N SUFFIX N SUFFIX N SUFFIX W SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 646 CASE 648 CASE 649 CASE 650
1
\\24
W SUFFIX N SUFFIX N SUFFIX J SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGF CERAMIC PACKAGE
CASE 652 CASE 710 CASE 711 CASE 732

J SUFFIX J SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 733 CASE 734

W SUFFIX N SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 737 CASE 738
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ALS TTIL 54ALS00/74ALS00

Integrated Circuits

The Advanced Low Power Schottky TTL family (ALS TTL)
provides a 50% power reduction compared to standard
54/74LS TTL and yet offers improved circuit performance
over the standard LS due to Motorola’s state-of-the-art
oxide isolated process (MOSAIC). This is a new product line;
contact your Motorola representative for complete details

and current introduction status.

SN54ALSO0O Series (-565 to +125°C)
SN74ALS0O Series (0 to +70°C)

Packages
Function Operating Temperature Range Dual-In-Line Flat
) -55°C to +126°C | 0°Cto +70°C | ,Plastic | Ceramic| Ceramic
AND Gates
| Quad 2-Input AND Gate SNBAALSO8 | SN74ALS08 | 646 | 632 607
NAND Gates -
Hex Inverter SN54ALS04 SN74ALS04 646 632 607
Quad 2-Input NAND Gate SN54ALS00 SN74ALS00 646 632 607
OR Gates
[ Quad 2-Input OR Gate [ SNsaALs32 | SN74ALS32 | 646 | 632 | 607 |
NOR Gates
[ Quad 2-Input NOR Gate [ SNsaALso2 | SN74ALSO2 | 646 | 632 | 607 |
Flip-Flops
Dual D Flip-Flop SN54ALS74 SN74ALS74 646 632 607
Dual JK Flip-Flop with Preset SN54ALS109 SN74ALS109 648 620 650
Octal D Flip-Flop with Clear SN54ALS273 SN74ALS273 738 732 737
Octal D Flip-Flop, 3-State SN54ALS374 SN74ALS374 738 732 737
Octal D Flip-Flop, 3-State SN54ALS574 SN74ALS574 738 732 737
Octal D Flip-Flop with Enable SN54ALS377 SN74ALS377 738 732 737
Octal D Flip-Flop, Inverting, 3-State SN54ALS576 SN74ALS576 738 732 737
Octal D Flip-Flop SN54ALS874 SN74ALS874 649 623 652
Octal D Flip-Flop, Inverting SN54ALS876 SN74ALS876 649 623 652
Latches
Octal Transparent Latch, 3-State SN54ALS373 SN74ALS373 738 732 737
Octal Transparent Latch, 3-State SN54ALS573 SN74ALS573 738 732 737
Octal Transparent Latch, Inverting, 3-State SN54ALS580 SN74ALS580 738 732 737
Octal Transparent Latch SN54ALS873 SN74ALS873 649 623 652
Octal Transparent Latch, Inverting SN54ALS880 SN74ALS880 649 623 652
Counters/Multiplexers ]
BCD Decade Counter, Asynchronous Reset (9310 Type) SN54ALS160 SN74ALS160 648 620 650
4-Bit Binary Counter, Asynchronous Reset (9316 Type) SN54ALS161 SN74ALS161 648 620 650
BCD Decade Counter, Synchronous Reset SN54ALS162 SN74ALS162 648 620 650
4-Bit Binary Counter, Synchronous Reset SN54ALS163 SN74ALS163 648 620 650
Decade Counter/Latch/Multiplexer, Asynchronous Reset,
3-State SN54ALS690 SN74ALS690 738 732 737
Binary Counter/Latch/Multiplexer, Asynchronous Reset,
3-State SN54ALS691 SN74ALS691 738 732 737
Decade Counter/Latch/Multiplexer, Synchronous Reset,
3-State SN54ALS692 SN74ALS692 738 732 737
Binary Counter/Latch/Multiplexer, Synchronous Reset,
3-State SN54ALS693 SN74ALS693 738 732 737
Decade Counter/Register/Multiplexer, 3-State SN54ALS696 SN74ALS696 738 732 737
Binary Counter/Register/Muitiplexer, 3-State SNB4ALS697 SN74ALS697 738 732 737
Decade Counter/Register/Multiplexer, 3-State SN54ALS698 SN74ALS698 738 732 737
Binary Counter/Register/Multiplexer, 3-State SN54ALS699 SN74ALS699 738 732 737
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ALS TTL 54ALS00/74ALS00 SERIES (continued)

Packages
Function Operating Temperature Range Dual-In-Line Flat
-55°C t0 +126°C | 0°C to +70°C PIasticiCeramic Ceramic
Open-Collector Bus Transceivers
Octal Bus Transceiver, Noninverting, Open-Collector SN54ALS641 SN74ALS641 738 732 737
Octal Bus Transceiver, Inverting, Open-Collector SN54ALS642 SN74ALS642 738 732 737
Octal Bus Transceiver, True, Inverting, Open-Collector SN54ALS644 SN74ALS644 738 732 737
Octal Transceiver with Storage, Open-Collector SN54ALS621 SN74ALS621 738 732 737
Octal Transceiver with Storage, Open-Collector SN54ALS622 SN74ALS622 738 732 737
Octal Transceiver/Latch/Multiplexer, Noninverting,
Open-Collector SN54ALS647 SN74ALS647 649 623 652
Octal Transceiver/Latch/Multiplexer, Inverting, :
Open-Collector SN54ALS649 SN74ALS649 649 623 652
Bus-Oriented 3-State Circuits
Octal Bus/Line Driver, Inverting, 3-State SN54ALS240 SN74ALS240 738 732 737
Octal Bus/Line Driver, 3-State SN54ALS241 SN74ALS241 738 732 737
Quad Bus Transceiver, Inverting, 3-State SN54ALS242 SN74ALS242 646 632 607
Quad Bus Transceiver, Noninverting, 3-State SN54ALS243 SN74ALS243 646 632 607
Octal Driver, Noninverting, 3-State SN54ALS244 SN74ALS244 738 732 737
Octal Bus Transceiver, Noninverting, 3-State SN54ALS245 SN74ALS245 738 732 737
Octal Bus Transceiver, Inverting, 3-State SN54ALS640 SN74ALS640 738 732 737
Octal Bus Transceiver, True, Inverting, 3-State SN54ALS643 SN74ALS643 738 732 737
Octal Transceiver with Storage, 3-State SN54ALS620 SN74ALS620 738 732 737
Octal Transceiver with Storage, 3-State SN54ALS623 SN74ALS623 738 732 737
Octal Transceiver/Latch/Multiplexer, Noninverting, 3-State SN54ALS646 SN74ALS646 649 623 652
Octal Transceiver/Latch/Multiplexer, Inverting, 3-State SN54ALS648 SN74ALS648 649 623 652
14
1 '/,/
14
16 r
1 1
W SUFFIX J SUFFIX J SUFFIX J SUFFIX N SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 607 CASE 620 CASE 623 CASE 632 CASE 646
1
@Q\z *
N SUFFIX N SUFFIX W SUFFIX W SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 ) CASE 649 CASE 650 CASE 652

J SUFFIX W SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 732 CASE 737
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FAST TTL 54F00/74F00

Integrated Circuits

The FAST Schottky TTL family provides a 75-80% power
reduction compared to standard Schottky (54 /74S) TTLand
yet offers a 20-40% improvement in circuit performance
over the standard Schottky due to Motorola’s state-of-the-
art oxide isolated process (MOSAIC). This is a new product
line, contact your Motorola representative for complete

details and current introduction status.

MC54F00 Series (-55 to +125°C)
MC74FO00 Series (0 to +70°C)

Packages
Function Operating Temperature Range Dual-In-Line Flat
-55°C to +1256°C | 0°C to +70°C Plastic I Ceramic | Ceramic
AND Gates
Quad 2-Input AND Gate MC54F08 MC74F08 646 632 607
Triple 3-Input AND Gate MC54F11 MC74F11 646 632 607
NAND Gates
Hex Inverter MC54F04 MC74F04 646 632 607
Quad 2-Input NAND Gate MC54F00 MC74F00 646 632 607
Triple 3-Input NAND Gate MC54F10 MC74F10 646 632 607
Dual 4-Input NAND Gate MC54F20 MC74F20 646 632 607
OR Gates
[ Quad 2-Input OR Gate [ McCs4rF32 [ mc74F32 646 | 632 | 607 |
NOR Gates
[ Quad 2-Input NOR Gate [ mcs4ar02 [ mc7aF02 646 | 632 607
Flip-Flops
Dual D Flip-Flop MC54F74 MC74F74 646 632 607
Dual JK Flip-Flop with Preset MC54F109 MC74F109 648 620 650
Octal D Flip-Flop, 3-State MC54F374 MC74F374 738 732 737
Octal D Flip-Flop, 3-State MC54F534 MC74F534 738 732 737
Latches
Octal Transparent Latch, 3-State MC54F373 MC74F373 738 732 737
Octal Transparent Latch, 3-State MC54F533 MC74F533 738 732 737
Decoder/Demultiplexers
Dual 1-of-4 Decoder/Demultiplexer MC54F139 MC74F139 648 620 650
1-of-8 Decoder/Demultiplexer MC54F138 MC74F138 648 620 650
Bus-Oriented 3-State Circuits
Octal Bus/Line Driver, Inverting, 3-State MC54F240 MC74F240 738 732 737
Octal Bus/Line Driver, 3-State MC54F241 MC74F241 738 732 737
Quad Bus Transceiver, Inverting, 3-State MCb54F242 MC74F242 646 632 607
Quad Bus Transceiver, Noninverting, 3-State MC54F243 MC74F243 646 632 607
Octal Driver, Noninverting, 3-State MC54F244 MC74F244 738 732 737
14
! I
14 14 16 r
1 T 1
W SUFFIX J SUFFIX J SUFFIX N SUFFIX N SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 607 CASE 620 CASE 632 CASE 646 CASE 648

1
W SUFFIX J SUFFIX W SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 650 CASE 732 CASE 737
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MC4000 Series (0 to +75°C)
MC4300 Series (—55 to + 125°C)

MTTL Complex Functions

Integrated Circuits

‘ The MTTL complex functions are designed for
- digital applications in the medium to high-speed
| range.

These MTTL devices provide significant reduc-
tion in package count and increased logic per func-
tion over devices in the basic MTTL and MDTL
families.

. Functions and Characteristics (Voc = 5.0V, Tp = 25°C)

All devices shown can be used with all MTTL and MDTL devices; however, the loading factors shown reflect
use with other devices in the same MC-number series unless otherwise noted.

. Output Propagation Power
Function Operating Range Case Loading Delay Dissipation
—-55 to Factor tpd Pp
+125°C 0to +75°C Each Output ns typ mW typ/pkg
Dual 4-Channel Data Selector MC4300F,L | MCA400OL,P | 607,632,646 10 Control Line = 18| 5,
Data Line = 11
BCD-to-Binary/Binary-to-BCD Open-Collector Address Time
Number Converter MC4001L,P | 650,620,648 oL = 16 mA <45 ns 300
Dual Data Distributor MC4302F,L MC4002L,P | 607,632,646 10 10.5 175
Binary to One-of-Eight Line Decoder MC4306F,L MC4006L,P | 607,632,646 10 14 100
Dual Binary to One-of-Four Line Decoder MC4307F,L MC4007L,P | 650,620,648 10 14 125
8-Bit Parity Tree MC4308F,L MC4008L,P | 607,632,646 10 15 to 30 150
Dual 4-Bit Parity Tree MC4310F,L MC4010L,P | 607,632,646 10 9.5 to 22 125
4-Bit Shift Register MC4312F,L MC4012L,P | 607,632,646 10 22/bit 180
Quad Type D Flip-Flop MC4315F,L MC4015L,P | 650,620,648 10 16 190
Programmable Modulo-N Clock to Q3 = 50
Decade Counter MC4316F,L MC4016L,P | 650,620,648 8 Clock to Bus = 35 250
Programmable Modulo 2, Modulo 5 Clock to Q3 = 50
Counters MC4317F,L MC4017L,ﬁ 650,620,648 8 Clock to Bus = 35 250
Programmable Modulo-N Clock to Q3 = 50
Hexadecimal Counter MCA318F L MC4018L,P | 650,620,648 8 Clock to Bus = 35 250
Dual Programmable Modulo 4 Counters | MC4319F,L | MC4018L,P | 650,620,648 8 Clock to Q3 = 50 250
Clock to Bus = 35
Dual 4-Bit Comparator (Open-Collector) MC4321F,L MC4021L,P | 650,620,648 10 20 250
Dual 4-Bit Comparator MC4322F,L MC4022L,P | 650,620,648 10 20 250
4-Bit Universal Counter MC4323F,L MC4023L,P | 607,632,646 10 16/bit 200
Dual Voltage Controlled Multivibrator MC4324F,L MC4024L,P | 607,632,646 7 fmax = 30 MHz 150
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MTTL MC4300/4000 SERIES (continued)

Output Propagation Power
N —~55 to o Loading Delay Dissipation
Function +125°C 0to +75°C Case Factor tpd Pp
Each Output ns typ mW typ/pkg
Inverting/Noninverting _

One-of-Eight Decoder MC4038L,P | 650,620,648 240
Seven Segment Character Generator — MC4039L,P | 650,620,648 || Open-Collector Address 240
Binary to Two-of-Eight Decoder —_ MC4040L,P | 650,620,648 || IoL = 20 mA Time 200
Single-Error Hamming Code Detector _ MC4041LP | 650,620,648 <45 ns 240

and Generator
Quad Predriver MC4342F,L MC4042L,P | 607,632,646 loL = 50 mA 15 120

Open-Collector
) _ 400 mA
Dual Line Selector MC4343F,L MC4043L,P 607,632,646 JIOL = pulsed 20 70
Phase-Frequency Detector MC4344F,L MC4044L,P | 607,632,646 10 9.0 85
. . . Open-Collector Address Time
Noninverting One-of-Eight Decoder —_ MC4048L,P | 650,620,648 loL = 16 mA <50 ns) 240
Counter-Latch-Decoder MCA4350F,L | MC4050L,P | 650,620,648 | OPeM-Collector | qo o _ 35 Mz 450
loL = 40 mA
Open-Emitter
Counter-Latch-Decoder MCA351FL | MCA0S1LP | 650,620,648 | 404 SOUrcing | oo _ 36 My, a50
Capabiljty @
10% Duty Cycle
Dual Decade Counter MC4352F,L MC4052L,P | 650,620,648 10 fTog = 40 MHz 350
Dual Hexadecimal Counter MC4353F,L MC4053L,P | 650,620,648 10 fTog = 40 MHz 350
Dual Decade Up/Down Counter MC4354F,L MC4054L,P | 667,623,649 10 fTog = 12 MHz 600
Dual Binary Up/Down Counter MC4355F,L MC4055L,P | 667,623,649 10 fTog = 12 MHz 600
NBCD Adder MC4356F,L MC4056L,P | 650,620,648 10 30 300
Nines Complement/Zero Element MC4358F,L MC4058L,P | 607,632,646 10 30 200
Bus Transfer Switch MC4360F,L MC4060L,P | 650,620,648 10 25 350
Dual Majority Logic Gate MC4362F,L MC4062L,P | 607,632,646 10 g Z ?? 75
64-Bit Random Access Memory - MC4064LP | 650,620,648 | OPSN-Collector | Access Time 384
lgL = 15 mA <60 ns
Dual MOS-to-TTL Level Translator
with Three-State Output MC4368F,L MC4068L,P | 607,632,646 10 20 150
1
14
1
F SUFFIX L SUFFIX L SUFFIX L SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 607 CASE 620 CASE 623 CASE 632 CASE 646
16
1
P SUFFIX P SUFFIX F SUFFIX F SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 649 CASE 650 CASE 667
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MTTL Il

Integrated Circuits

MTTL lil integrated circuits comprise a family of
transistor-transistor logic designed for general
purpose digital applications. The family has a high

MC3000 Series (0 to +75°C)
MC3100 Series (—55 to +125°C)

operating speed (30-50 MHz clock rate), good ex-
ternal noise immunity, high fan-out, and the ca-
pability of driving lines up to 600 pF capacitance.

Maximum Ratings
Rating Value Unit CERAMIC PACKAGE
Supply Voltage — Continuous MC3100 series +7.0 Vdc 1 CASE 607
MC3000 series +7.0 Vdc
Supply Operating Voltage Range 4.5 10 5.5 Vdc
Input Voltage +5.5 Vdc
Output Voltage +5.5 Vdc
Operating Temperature Range MC3100 series -55to +125 °C 14
MC3000 series 0to +75 °C 7
Storage Temperature Range — Ceramic Package -65to +175 °C
Plastic Package -551t0 +125 °C P SUFFIX . L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
N . CASE 646 CASE 632
Functions and Characteristics (Vcc = 5.0 V, Tp = 25°C)
Power
Function Type® Loading Propagation | Dissipation
Case 632,646 Case 607,632 Factor Delay mwW
0°C to +75°C —55°C to +125°C | Each Output ns typ typ/pkg
Quad 2-Input AND Gate MC3001 MC3101 10 9.0 112
Quad 2-Input NOR Gate MC3002 MC3102 10 6.0 122
Quad 2-Input OR Gate MC3003 MC3103 10 9.0 150
Triple 3-Input NAND Gate MC3007 MC3107 10 8.0 66
(Open-Collector)
8-Input NAND Gate MC3015 MC3115 10 8.0 22
Quad 2-Input Exclusive OR Gate MC3021 MC3121 8 14 100
Quad 2-Input Exclusive NOR Gate MC3022 MC3122 8 14 85
Dual 4-Input NAND Power Gate MC3025 MC3125 20 6.0 70
Dual 4-Input AND Power Gate MC3026 MC3126 20 9.0 90
Dual 3-!nput 3-(.)utput. AND Series MC3028 MC3128 . 9.0 56
Terminated Line Driver
Dual 3-Input 3-Output NAND Series
Terminated Line Driver MC3029 MC3129 ) 6.0 44
AND Input J-K Flip-Flop MC3051 MC3151 10 f = 50 MHz 50
AND Input JJ-KK Flip-Flop MC3052 MC3152 10 f = 40 MHz 75
Dual Type D Flip-Flop MC3060 MC3160 10 = 30 MHz 120
Dual J-K Flip-Flop MC3061 MC3161 10 = 50 MHz 100
Dual J-K Flip-Flop MC3062 MC3162 10 f = 50 MHz 100

@F suffix denotes Flat Package, L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Plastic Package, (i.e., MC3001F = Flat
Package, MC3001L = Ceramic Package, MC3001P = Plastic Package).
*Direct Output = 10 minus the number of resistor-terminated outputs being used.
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MDTL MC830 Series (0 to +75°C)
Integrated Circuits MC930 Series (—55 to +125°C)

MDTL integrated circuits provide an excellent The line includes many multifunction types. Ad-
balance of speed, power dissipation, and noise im- ditional logic power is provided by the “wired OR”
munity for general purpose digital applications. capability of the basic MDTL gate.

Maximum Ratings

Rating Value Unit Rating Value Unit
Supply Voltage — Vde Input Reverse Current 1.0 mAdc
Operating 4.51t05.5 or
Continuous 8.0 Positive Voltage at Diode Input 5.5 Vdc
Pulsed, <1 second 12 Operating Temperature Range °C
Output Current (Into Outputs with mAdc MC930 Series —-55to +125
Outputs Low) MC830 Series 0to +75
Buffers, Power Gates — Continuous 100 Storage Temperature Range oC
‘Pulsed, < 30 ms ) 300 Ceramic Package —65to +150
All other types — Continuous 30 Plastic Package _E5to +125
Pulised, < 30 ms 90
Maximum Junction Temperature °C
Input Forward Current — mAdc MC930 Series 175
Continuous -10 MC830 Series 150
Pulsed, < 30 ms -30
or
Negative Voltage at Input — Vdc
Continuous -0.5
Pulsed, < 30 ms -1.5

Functions and Characteristics (Vcc = 5.0 Vdc, To = 25°C)

Loading | Propaga- Power
. Type D Type® Factor tion Dissipation
Function 0to Case —55 to Case Each Delay mwW
+75°C +125°C Output ns typ typ/pkg
Expandable Dual 4-Input NAND Gate MC830 607,632,646 MC930 607,632 8 30 22
Expandable Dual 4-Input Buffer MC832 607,632,646 MC932 607,632 25 35 85
Dual 4-Input Expander MC833 607,632,646 MC933 607,632 —_ —_ —_
Hex Inverter MC834 607,632,646 MC934 607,632 8 30 66
Hex Inverter (without output resistors) MC835 607,632,646 MC935 607,632 N 8 30 42
Hex Inverter MC836 607,632,646 MC936 607,632 8 30 66
Hex Inverter MmC837 607,632,646 MC937 607,632 7 25 90
Decade Counter MC838 607,632,646 MC938 607,632 8 30 MHz® 150
Divide-by-Sixteen Counter MC839 607,632,646 MC939 607,632 8 30 MHz® 150
Hex Inverter (without input diodes) MC840 607,632,646 MC940 607,632 8 30 66
Hex Inverter (without output resistors
and input diodes) MC841 607,632,646 MC941 607,632 8 30 42
Expandable Dual 4-Input Power Gate mMcCs844 607,632,646 MC944 607,632 27 30 65
Clocked Flip-Flop mcsas 607,632,646 MC945 607,632 12/10©@ 40 60
Quad 2-Input NAND Gate MC846 607,632,646 MC946 607,632 8 30 44
Clocked Flip-Flop MC848 607,632,646 MC948 607,632 11/9Q 40 70
Quad 2-Thput NAND Gate (2 k pullup resistor)| MCB843 607,632,646 MC949 607,632 7 25 66
Pulse Triggered Binary MC850 607,632,646 MC950 607,632 10/8@ 15 50
Monostable Multivibrator MC851 607,632,646 MC951 607,632 10 40 30
Dual J-K Flip-Flop (common clock and
Cp. separate Sp) MC852 607,632,646 MC952 607,632 12/10Q 40 120
Dual J-K Flip-Flop (separate clock and
Sp, no Cp) MC853 607,632,646 MC953 607,632 12/10@ 40 120
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MDTL INTEGRATED CIRCUITS (continued)

Loading | Propaga- Power
. Type®D Type® Factor tion Dissipation
Function 0 to Case —Y55 to Case Each Delay mW
+75°C +125°C Output ns typ typ/pkg

Dual J-K Flip-Flop (common clock and Cp

separate Sp, 2 k pullup resistor) MC855 607,632,646 MC955 607,632 11/9Q 40 140
Dual J-K Flip-Flop (separate clock and Sp

no Cp, 2 k pullup resistor) MC856 607,632,646 MC956 607,632 11/9Q 40 140
Quad 2-Input Buffer MC857 607,632,646 MC957 607,632 25 35 170
Quad 2-Input NAND Power Gate MC858 607,632,646 MC958 607,632 27 30 130
Expandable Dual 4-Input NAND Gate

(2 k pullup resistor) MC861 607,632,646 MC961 607,632 7 25 33
Triple 3-Input NAND Gate MC862 607,632,646 MCs62 607,632 8 30 33
Triple 3-Input NAND Gate (2 k puliup

resistor) MC863 607,632,646 MC963 607,632 7 25 50
Dual 5-Input NAND Gate (6 k pullup resistor) MC1800 607,632,646 MC1800 607,632 8 30 22
Dual 5-Input NAND Gate (2 k pullup resistor)) MC1801 607,632,646 MC1901 607,632 7 25 33
Expandable 8-Input NAND Gate MC1802 607,632,646 MC1902 607,632 8 30 1
Expandable 8-Input NAND Gate

(2 k pullup resistor) MC1803 607,632,646 MC1903 607,632 7 25 16.5
10-Input NAND Gate MC1804 607,632,646 MC1904 607,632 8 30 11
10-Input NAND Gate (2 k pullup resistor) MC1805 607,632,646 MC1905 607,632 7 25 16.5
Quad 2-Input AND Gate MC1806 607,632,646 MC1906 607,632 8 35 72
Quad 2-Input AND Gate (2 k pullup resistor) | MC1807 607,632,646 MC1907 607,632 7 30 85
Quad 2-Input OR Gate MC1808 607,632,646 MC1908 607,632 8 35 97
Quad 2-Input OR Gate (2 k pullup resistor) MC1809 607,632,646 MC1909 607,632 7 30 1156
Quad 2-input NOR Gate MC1810 607,632,646 MC1910 607,632 8 30 60
Quad 2-Input NOR Gate (2 k pullup resistor) | MC1811 607,632,646 MC1911 607,632 7 25 72
Quad 2-Input Exclusive OR Gate MC1812 607,632,646 MC1912 607,632 8 40 120
Quad Latch MC1813 620,648 — — 7 35 220
Quad Latch MC1814 607,632,646 MC1914 607,632 7 35 220
Quad 2-Input NAND Gate (without

output resistor) MC1818 607,632,646 MC1918 607,632 8 30 32
High Voltage Hex Inverter MC1820 632,646 — — 7 40 42

@F suffix denotes Ceramic Flat Package, L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package. (i.e.
MCB830F = Flat Package, MC830L = Dual In-Line Ceramic Package, MC830P = Plastic Package)

@Fan-out for MC830 series type/Fan-out for MC930 series type.

@ Counting frequency.

14
1
F SUFFIX L SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 607 CASE 632 CASE 646
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MHTL MC660P, L Series (~30 to +75°C)
Integrated Circuits *MC660TL Series (—55 to +125°C)

Motorola’s MHTL integrated circuits are es-

pecially designed to meet the requirements of in- Typical Characteristics

dustrial applications because of the outstanding Rating Value Unit
noise i.mm.unit.y. MHTL circqits provide error-free Supply Voltage 1510 Vde
operation in high nonsg envtronmepts far beygnd Threshold Voltage 75 Vdo
the tolerance of other integrated circuit families. ——
Multifunction packages and broad operating tem- Log'é |gL zu;p:‘:Avonage
perature range further tailor this device family to (Active Pullup Output) 1.0 Vdc
the industrial designer’s requirements. (Passive Pullup) 0.4 Vdc
* MHTL ceramic dual in-line devices are available with specifi- Logic "'1” Output Voltage
cation over the —55°C to + 125°Ctemperature range and/or with @,VCC =15V
hi-rel processing on special order. See your Motorola repre- (Active Pullup Output) 14.4 Vvde
sentative for pricing. (Passive Pullup) 14.9 Vdc
Noise Margin 6.0 Vdc
Package drawings are shown on page 145
Functions and Characteristics (Vcc = 15V = 1.0 Vd¢, Tp = 25dgC)
Power
Function Type® L::;:\'g Pro[p’ae'g:ytlon Dlss:v‘;[twn Case
Each Output ns typ typ/pkg
Expandable Dual 4-Input NAND Gate (active pullup) MC660 10 110 88/26Q@ 632,646
Expandable Dual 4-input NAND Gate (passive pullup) MC661 10 125 88/26@ 632,646
Expandable Dual 4-Input Line Driver (NAND) MC662 30 140 180/26@ 632,646
Dual J-K Flip-Flop MC663 9 3.0 MHz® 200 632,646
Master-Slave R-S Flip-Flop MC664 8 3.0 MHz® 160 632,646
Triple Level Translator Mcess | MTTLII = 55 40 83 (MDTL) 632,646
Triple Level Translator MC666 10 75 105 632,646
Dual Monostable Multivibrator MC667 10 140 240 632,646
Quad 2-Input NAND Gate (passive pullup) MC668 10 125 176/52Q2 632,646
Dual 4-Input Expander MC669 — — — 632,646
Triple 3-Input NAND Gate (passive pullup) MC670 10 125 132/39Q 632,646
Triple 3-Input NAND Gate (active pullup) MC671 10 110 132/39Q 632,646
Quad 2-Input NAND Gate (active pullup) MC672 10 110 176/52Q 632,646
Dual 2-Input AND-OR-INVERT Gate (active pullup) MC673 10 110 160/50@ 632,646
Dual 2-Input AND-OR-INVERT Gate (passive pullup) MC674 10 125 160/50Q 632,646
Dual Pulse Stretcher/Multivibrator Mce75 10 - :::: ;:g: 180 632,646
BCD-To-Decimal Decoder-Driver MC676 — 500 380 620,648
Hex Inverter With Strobe (active pullup) MC677 10 110 246/96Q) 620,648
Hex Inverter With Strobe (without output resistors) MC678 10 125 192/96@ 620,648
Dual Lamp/Line Driver MC679,B 125 0.5 us typ 250/30Q@ 632,646
Hex Inverter (active pullup) MC680 10 110 246/96@ 632,646
Hex Inverter (Open-Collector) MC681 10 125 192/96Q@ 632,646
Quad Latch MC682 10 250 375 620,648
Quad 2-Input Exclusive OR Gate MC683 10 — 380 632,646
Decade Counter MCe684 10 0.5 MHzQ 480 620,648
Binary Counter MC685 10 0.5 MHz@ 480 620,648
4-Bit Shift Register MC686 10 0.5 MHz® 480 620,648
Dual J-K Flip-Flop MC688 10 2.5 MHzQ 375 620,648
Hex Inverter (high voltage) MC689 10 150 173/56@ 632,646
Hex Inverter (active pullup) MC690 10 150 173/55Q 632,646
Hex Inverter/Interface Element MC691 10 300 500/150Q 632,646
250 mA Quad 2-Input NAND Gate (Schmitt Trigger) MC693 200 400 300 620,648
DL(lgchr:ﬁtrtfa]ﬁ?gZI::)‘\ent, Line Driver/Receiver MC696 :g g ;g x zgg 400 225/60® 620,648
Hex Inverter {(passive pullup) MC697 10 125 246/96 @ 632,646
500 mA Dual 2-Input AND Gate (Schmitt Trigger) MC699 400 400 450 632

@L suffix denotes Dual In-Line Ceramic Package, P denotes Dual In-Line Plastic Package (i.e., MC660L = Dual In-Line Ceramic, MC660P =
Dual In-Line Plastic Package)
@ Inputs High/Input Low ® frog
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The evolution of telephone equipment technology is
accelerating as we enter the information age. Motorola
is contributing to this evolution by developing com-
ponents that utilize advanced Bipolar and MOS tech-
nologies to serve the telecommunication industry.

The product line spans the whole spectrum of
Telecommunication Applications, from devices for
digital switching to products for the telephone instru-
ment and for the emerging data communications mar-
ket.
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Digital Switching

SUBSCRIBER LOOP INTERFACE CIRCUIT

MC3419 ... designed to replace the hybrid transformer circuit in i
Central Office, PABX and Subscriber carrier equipment, Ta = 0to +70°C
providing signal separation for two-wire differential to
four-wire single-ended conversions and suppression of Package:.
longitudinal signals at the two-wire input. It provides dc L Suffix — Case 726
line current for powering the telset, operating from up
to a 56 V supply.
Vee
FrmmTtTn BT Mirror |
! ‘ |
R L ° 8 8 : VAG Analog Ground
| EP Ty oy o ! - —o— —]
| || A1 Mirror | L A4
| 1
! BP : * RSO
! N Ly 7SO
--------- - 1
: I
]
: i<l N
Tip Rr TSI ool T 1 i RX RRX Receive Input
i€ —{]
- j[_'Tv Bias <+
ol Circuit
f’%7 cc Hook —HSO
Bias Status
Control 4@ Balance
RR RSI Circuit -0 PDI Network
Ring Tt T T IR ~-=
:__ - _B_N_ | B2 Mirror : Rrx1 Transmit
| ! J' Output
| EN i >
II___ ~ ogQ i Bias RTx2
_______ 1 “{ o ! 1 A2 Mirror A3 R
i I ‘—E—' VTX
S J
J’VEE °Vos
Device Longitudinal Noise
Balance (dB) (dBrnc0)
MC3419CL 40 18
MC3419L 45 13
MC3419AL 55 10
MC34019

MC34019 subscriber’
of the MC3419 §
It provides all the functjefi
features: :

an extension A
sistor

* MC3419 plus following

e The 2 darlingtons replaced by 2 single transistors
e Internal current limiting programmable by a single re-

e Line current setting accurate with an internal compen-
sation circuit
e Polarity inversion on the line thanks to a ‘source and sink’
internal bridge configuration



Digital Switching (continued)

MC14404—MC14406—MC14407
Companded PCM Codecs

CMOS PCM Codec

i Bz 8 a
VT, Vss PDI DOC CCl MsI OO0 00 TDD
VAG +——— Vgg‘f/z ‘Oohversion‘fc(ihtrdi Circuit"s"i ] TDE
I O O O TDC
Input Analog Subsystem
Sample Analog Switch Path
AD! ™1 ,nd Hold 1— and Two Autozero
"OPAmps
cn
L cz1l gy Jcze .  Receive nch;
—L——— = e » /8 Data Control R
ci2 Parallel Loadable 8 i RDD
_ SARRegsler 4
Vret I N D i
I——J\/\N—*Ef‘ Companded 8-Bit - Output | co1
Current Mode DAC Sample |
R2 A and I-fold’ coz2
ADO

Mu/A

e CMOS for Low-Power Dissipation (80 mW Active and
1 mW Powered Down)

e CCITT and D3/D4 Specified Products

MC14413—MC14414
Switched Capacitor PCM Filters

e Single Supply O
e 128 kHz to 3.088

PCM Filter

A—  Uncommitted

e Chip Carrier Package

peration
MHz Operation

Analog Ground

OP-AMP A

Rxol

Compensa-.

_ Receive

These 3 outputs ;
Low Pass

(A0, BO, RX0)
can be used to

SNXX

VAG —e and
Power Down Control

1 RXI
|————e Receive Input

drive either a

solid-state or
transformer load
directly

B+ Uncommitted
OP-AMP B

TTL or CMOS
Levels and Power Down Control

e CMOS for Low-Power Dissipation (30 mW Powered
Up, 1 mW Powered Down)

e TTL and CMOS Level Compatible

e Sin X/X Compensated Receive Lowpass e Second Sourced

© MC14414
Transmit
Outputs
—l)&-—o MC14413
Frame Sync

Sampling Rate

Selectable Logic

e +5.0to +8.0 Volt Power Supply Ranges
e Chip Carrier Package



Digital Switching (continued)

MC14400—MC14401—MC14402
PCM Codec-Filter Mono-circuits

The PCM mono-circuits offer the user optimum devices to reduce the complexity and cost of his digital line circuits.
Motorola accomplishes this by integrating a precision voltage reference, the PCM Codec and the PCM Filter in a single
chip of silicon, eliminating external components and packaging the device in a 16-pin DIP.

RDD
V] —<3
Vret  RSI Do Receive Data Shift Register RCE
? Vpp-Vss ?
2 RDC
Reference *—1 Receive Data Latch
Generator And Data Formatter
J
Interrupt DA
Control Sequencer
I—
VAG >
- -1,12, 16,20
Prescale
XO PCM y "
RX0 <1 R;( Switched 8 DAC 8 Seqﬁe?\cer
RXG < LO"Z;’ ass CAP DAC Decode i 1 3 -
e lter -
RX0 <} B_DAC Logic =
8 TDC
_‘L "_‘ SAR Register <
i
+ X X T cCl
TXI Low-Pass High-Pass| Analog Fi
C ) . 0 1>—~I Transmit Data Formatter l =3
Filter Filter Subsystem
~TX l
J TOD
MuA > I Transmit Data Shift Register —I'““
(= (g 3 TDE
PODI <3
Vss VLS MSI
—a
e 16-Pin Package ) . .
9 ® Upward Compatible with Motorola’s 2-Chip Codec
e On-Chip Voltage Reference and Filter
* No External Components * CMOS for Low-Power Dissipation (50 mW Active,
e TTL and CMOS Level/Compatible 1 mW Powered Down)
® Pin Selection of USA or European Standards ® Operation from 64 kHz to 3.088 MHz

Motorola’s Codecs and filters are intended for use in coding voice for PCM based equipment. These devices are de-
signed to meet both the USA and European telephone standards.
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‘Digital Switching (continued)

The TSACs — Microprocessor-Compatible Line-Card Controller Circuits

TSACs (Time Slot Assignment Circuits) introduce a new approach to per-channel time slotassignments and simplified

implementation of a variety of complex control functions.

They assign the codec to separate 8-bit transmit and receive time slots in digital serial data streams. The MC14418 uses

a serial port to communicate with a microprocessor.

All three versions of the TSAC are fabricated in the reliable, standard metal-gate CMOS process, and are second-

sourced through a mask exchange with RCA.

DC FST FSR

> TXE

f.LL A
Compare RXE
TITTT T

ey

.Compare

1

[ hratwainates twil——
TX Time RX Time
Slot Reg. Slot Reg.
x ‘
CLK >
DI > Serial Data Interface > CTS
AD -
Address Control
™ Compare "

11T

A1A2 A3 A4 A5
MC14418

Qo0 Q1Q2

The bus-addressable TSAC — MC14418

The MC14418is our full featured TSAC in a 22-pin pack-
age. In addition to performing all the supervision and
control functions required on a single-party telephone
line circuit, it performs the variable time slot assignment
required in many digital switching applications.

The TSAC can program for up to 64 8-bit time slots
through a serial microprocessor port. It also has three
additional MPU-programmed control bits that can be
used for ring enable, power down, receive data/tone or
other control and supervision functions. A reset pin is
used, in conjunction with the ring enable, to perform the
ring trip function.

Asimple, unique MC14418 addressing capability
allows use of a completely parallel backplane for PCM
codec-based equipment. This simplifies backplane
wiring and assembly of the channel group.

DC FST FSR
| -u
+~8 +8
SRS SETN
\ 1
s
+64 +64
IR O
> TXE
iiiliaiiilie.
Compare Compare RXE

=TT, T

l

LE
T/ﬁzl Latch and Control Logic ~ g ST

NDC

D5 D4 D3 D2 D1DO

MC14417

A parallel-input TSAC — MC14417

This TSAC has the same core as the MC14418 but
doesn’t use the MPU port feature. Time slot data inputs
are directed through an 8-bit parallel port. The data may
be either hard wired on the printed circuit or parallel
loaded by a processor using the Latch Enable function.



Digital Switching (continued)

TSACs (continued)

A serial input TSAC — MC14416

The MC14416 is also a subset of the MC14418. It per-
forms the time slot assignment function using the serial
MPU port but lacks the simplified addressing or line
circuit control capabilities of the MC14418. Note, how-
ever, that when the MC14416 is used with Motorola’s
MC14407 codec, it retrofits a system designed with

DC1 FST FSR DC2
+8 +8
y
+64 +64
» TXE
Al yvyy
Compare Compare g RXE
f . Y A
TX Time RX Time
Slot Reg. Siot Reg.
A ) A
CLK—> .
D! > Serial Data Interface > CTS
CS -2
Control
Register < OHi
PD OHO
MC14416

Analog Switching

Crosspoint Switch

MC3416 — Low-cost solid-state crosspoint switch
offers important advantages in modern telephone
exchanges employing space-division switching.
Features 4 x 4 two-wire monolithic structure for
PABX applications. Select inputs are both CMOS
and TTL compatible.

Ta = 0to +70°C

Packages:
P Suffix — Case 649
L Suffix — Case 623

foff Ton V(BRIAK Vak
@VAK=10V | @ 1ok =20 mA| V(BRKA @ lak =20 mA
MQ Min Ohms Max Volts Min Volts Max
100 10 25 1.1

Intel’'s 2910 codec.

—
Anode ] :]24 Cathode
Al x2
Cathode 2 23 Row Select
Y2 X
Row Select [~ :2:2] Cathode
z w2
Cathode Anode
Column Anode
0
Select A | ° 2 ] 81
Column Anode
1
Select B 6 i B2
Column Anode
Selectc |7 '8 c1
Cotumn 7 Anode
17
Anode
Cathode [ 6
z1 >3]
Row Select Cathode
1 15
Y ° w1
R 1
Cathode I 14 ow Select
Y w
Anode 12 :]‘3 Cathode
D2 : x




MC142106/MC145100 — 4x 4 Crosspoint Switch with Control Memory

The MC142100 and MC145100 consist of 16 crosspoint
switches (analog transmission gates) organized in 4
rows and 4 columns. Both devices have 16 latches, each
of which controls the state of a particular switch. Any of
the 16 switches can be selected by applying its address
to the device and a pulse to the strobe input. The selected
crosspoint will turn onif during strobe, Data Inwas aone
and will turn off if during strobe, Data In as azero. In addi-
tion the MC145100 will reset all non-selected switches
in the same row as the selected switch. Other switches
are unaffected. In the MC145100, an internal power-on
reset turns off all switches as power is applied.

e Internal Latches Control State of Switches

e Power-On Reset (MC145100 Only)

e Low On Resistance — Typically on 110 0 @ 10 Vdc
e Large Analog Range (Vpp-VsS)

e All Pins Are Diode Protected

Matched Switch Characteristics

High CMOS Noise Immunity

e MC142100 Pin-for-Pin Replacement for CD22100

Data
Strob;: ln2 _ 015
L [0 [ Ja o™
— w4 ya 7
6 O —1 7 . 14
AlZ R2
8 41+
N - V4 V4
Ll S 7 7
so4 2 e . * +—1010
B |4 i1 -
) °12| |3] [ [EHf fag e
g ==
sl T o
cls R4
- 3 159
— 7 7
— 7 ‘.L
409 1| 9 1 b1z 413




Data Communications
MC14412 — Universal Low Speed Modem (0-600 bps)

The MC14412 contains a complete FSK (Frequency-Shift Keying) modulator and demodulator compatible with both
foreign (CCITT standards) and U.S.A. low speed (0 to 600 bps) communication networks.

Oscout 3 TMHz Clook | 250 kHz
Oscin 4 Oscillator Divider |
-‘ p ﬂ C: Sine Wave Transmit Carrier

T e T —s0
Transmit . ‘ j Frequency Generator 9 (FSK Output)
Enable 120- Counter
Transmit 5 -
Data ! ‘- _{
Mode 10 Modulator
ode 100 Frequency VbD
Type 14 l—- Decoder
Echo 130-
TTL Pull Up l
. 150
Disable Receive
VbD ‘_t: 1 —l 1 Carrier
. r Data Rate iDemodulator Level
Receive Data Rate 6 Generator Counter e — g:taer;?:
r
Reset 50— b e
Receive Buffered Post- Demodulator
Data 7 O Output |« Detection emo :"’
VDD Register Filter Decoder

Vpp = Pin 16
Self Test 2 J Vss = Pin8

e On Chip Crystal Oscillator e Single Supply:

e Echo Suppressor Disable Tone Generator VDD = 4.75 to 15 Vdc MC14412FP
VDD = 4.75 t0 6.0 Vdc MC14412VP

® Selectable Data Rates: 0-300, 0-600 bps
e Post Detection Filter
® TTL or CMOS Compatible Inputs and Outputs

e Originate and Answer Modes

e Simplex, Half-Duplex, and Full Duplex Operation
e On Chip Sine Wave Generator

e Modem Self Test Mode



Data Communications (continued)

MC6170 — 300 Baud Originate Modem Filter

A0 -A +B Vpp Vgs TXO
9
The MC6170 is a dual filter IC intended to provide the ,14 ,12 13 ?'16 ,'2
band separation filtering necessary in low speed (300
Baud) originate modems. The transmit lowpass and ™hs Transmit glVee
receive bandpass filtering functions are performed by Filter *
sampled data, charge coupled devices (CCDs). Included = 9| X1
on the chip are two totally uncommitted op amps for use Cg::al 10| X2
elsewhere in a system, and a clock driver requiring only - )
an external crystal. RX1}4 Receive
Filter
3 5 |4 7y 6
e Compatible with 300 Baud Modems ¢ LK Vb axo
(MC14412, MC6860) B0 BB 88
e Transmit Lowpass and Receive Bandpass Filters
e Two Op Amps Totally Uncommitted to Reduce System * Common Power Supplies: +5, +12V
Component Count e Low Operating Power Consumption
MC14411 — Bit Rate Generator m

The MC14411 bit rate generator is constructed with complementary MOS enhancement mode devices. It utilizes a
frequency divider network to provide a wide range of output frequencies.

A crystal controlled oscillator is the clock source for the network. A two-bit address is provided to select one of four
multiple output clock rates.

Applications include a selectable frequency source for equipment in the data communications market, such as
teleprinters, printers, CRT terminals, and microprocessor systems.

o1 F1
Lo 17 F2
o2 F3
Rate Selecta 23 O —o 16 F4
Rate Selectg 22 O— o3 F5
8 } | 515 F6
L o4 F7
1 X1 | Dividers| |5 g
Crystalin 21 Oscillator . X8 | Rate l o7 F9
i Divider |X16| Select |-
Crystalgyt 20 0— Cireut Ixe4| Logic —o 6 F10
out —ei o8 F11
o 14 F12
o 13 F13
Reset 100— o Fia
-0 18 F15
o 19 F16

e Single 5.0 Vdc (+5%) Power Supply Buffered Outputs Compatible with Low Power TTL

e Internal Oscillator Crystal Controlled for Stability e Noise Immunity = 45% of Vpp Typical
(1.8432 MHz) e Diode Protection on All Inputs
* Sixteen Different Output Clock Rates o External Clock May be Applied to Pin 21

e 50% Output Duty Cycle

e Programmable Time Bases for One of Four Multiple
Output Rates



Telephone Instruments
MC14410 — 2-0f-8 Tone Encoder

The MC14410 2-of-8 tone encoder is constructed with complementary MOS enhancement mode devices. Itis designed
to accept digital inputs in a 2-0f-8 code format and to digitally synthesize the high and low band sine waves specified by
telephone tone dialing systems. The inputs are normally originated from a 4 x 4 matrix keypad, which generates 4 row and
4 column input signals in a 2-of-8 code format (1 row and 1 column are simultaneously connected to Vgs). The master
clocking for the MC14410 is achieved from a crystal controlled oscillator which is included on the chip. Internal clocks,
which operate the logic, are enabled only by one or more row and column signals being activated simultaneously. The two
sine wave outputs have NPN bipolar structures on the same substrate which allows for low output impedance and large
source currents.

3 o—qR1 Sine Wave 2 Low
Row |4 o—»dR2 =N Generator Band Out
Inputs } 5 o—s=dR3  Control
6 R4 f
‘ CDU"'e'O = Decoder

100— Oscin Oscillator 2

Oscillator and 7 Test
Connections Multiple Point A

9 OsCout Key Disable 20
‘ Counter [—®{ Decoder
|
14 0—s=d C1 *
Column |130—s=qC2 =N
Inputs | 120—8=dC3  Control Sine Wave | 15 High
11 0—e= C4 VDD = Pin 16 Generator Band Out
Vss = Pin8
® Supply Voltage Range = 4.4 Vdc to 6.0 Vdc ® Two Sine Wave Generators On-Chip
e On-Chip Oscillator (Crystal or External Clock Source ® Frequency Accuracy +0.2%
may be applied to Pin 10) ® Low Harmonic Distortion
® On-Chip Pull-Up Resistors on Row and Column Inputs * Single Tone Capability
¢ Designed with Muitiple Key Lockout (Eliminates Need e Fast Oscillator Turn-On and Turn-Off Times

for Mechanical Lockout in Keypad)
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Telephone Instruments (continued)

MC14408—MC14409 — Binary to Phone Pulse Converter Subsystem

The MC14408 and the MC14409 are devices designed to convert a four bit binary input code to anumber of serial output
pulses corresponding to the value of the input code.

The devices can be used in telphone pulse dialing applications when combined with their companion device, the
MC14419 (2-of-8 keypad-to-binary code converter). The devices have been partitioned to allow convenient addition of
RAM memory and controls for repertoire dialing applications.

The MC14408 and MC14409 perform identical functions with the exception of the signal output at the DRO (Dial
Rotating Output). In the MC14408, DRO remains high during continuous outpulsing of all digits and in the MC14409 DRO
is low between each digit pulse burst.

2 T T 1
Strobe 30—={sT Clk Osc
oPL 0 11 Outpulsing

4 0—=|D4
Binary ) 5 o—=1D3
Inputs
gf cRa TDRO 012 glatl Rtotating
7 O—a| ID utpu
HOL RED MBR
Hold 9 V| = Pin 16
Call Request 13 VDSDS  Pins
Control Inputs Re-Dial 10
Interdigit Time 14
Make-Break Ratio 15
* On-Chip Oscillator « Selectable Make-Break Ratio (61% or 67%)
° Df"‘?e Protection on Al Inputs' ) ¢ Buffered Outputs Compatible with Discrete Transistor
° Dialing of Numbers Up to 16 Digits Long Driver Interface, One Low-Power Schottky TTL Load
e Memory Storage (FIFO) and Re-Dialing (single pin) of or Two Low-Power TTL Loads Over the Rated Temper-
Last Telephone Number ature Range
e Hold Interrupt Control for Additional Interdigit Delays o Low Power Dissipation — Ipp (operating with oscil-
(such as a Wait for Intermediate Dial Tones) lator) = 470 uA typ @ Vpp = 5.0 Vdc, fosc = 16 kHz,

e Selectable Dialing Rate (10 pps or 20 pps) CL=50pF

e Selectable Interdigit Time (300 or 800 ms @ 100 pps;
150 or 400 ms @ 20 pps)
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Telephone Instruments (continued)

MC14419 — 2-of-8 Keypad-to-Binary Encoder

The MC14419 is designed for phone dialer system applications, but finds many applications as a keypad-to-binary
encoder. The device contains a 2-of-8 to binary encoder, a strobe generator, and an illegal state detector. The encoder has
four row inputs and four column inputs, and is designed to accept inputs from 16 keyswitches arranged in a4 x 4 matrix.
For an output on the four data lines, one and only one row along with one and only one column input line must be
activated. All other combinations are suppressed by the illegal state detector to eliminate false data output.

Rl 10— o »q
Row JR2 2o 15 Clock
Inputs } R3 30— »0
R4 40— >0
BCD Strobe
Ct 50— =0 Detector Generator
Column | C2 6o~
Inputs ) C3 7 o— é
C4 90 14 Strobe
L=
L 2 L w013 D4
o
L = )
Binary 12 D3
*3J  Encoder Data
and Outputs
3 llegat [———=01 D2
> Code
Vpp = Pin 16 ———*3 Detector =010 D1
Vgg = Pin 8
e o Suppressed Output for lllegal Input Codes ® Subsystem Complement to the MC14408/14409 Phone
® On-Chip Pullup Resistors for Row and Column Inputs Puise Converter
e Clock Input Conditioning Circuit ® Codes for Numbers 0-9 Produce a Strobe Pulse

¢ Low Current Drain in Standby Mode
5.0 uA Typical @ 5.0 Vdc

TCA3381—Ringing Signal Energy Recovery Circuit

With the telephone receiver on-hook, the TCA3381 is connected to th
current supply for the TCA3382 amplifier circuit, with avoidance of harmb

‘and converts the ringing voltage into a
istgrtion of the line signal.

Input impedance ist programmable so that it can be matched to
voltage input protection.

an en specification, ant the device contains over-

11-12.



TCA3382—Telephone Set Ring Detection & Loudspeaker Amplifier Circuit

The TCA3382 Telephone Set Speaker Amplifier |.C. is desig
TCA3381. These decives together with a microcomputer.for
hook, the TCA3382 detects the presence of a call s
so that a ring melody generated by the microc m|
speech signal is heard at the loudspeaker. Sigétone-andlirie

| for, use with the companion TCA3383 Transmission Circuit, and
»basis of a fully electronic telephone set. With the telephone on-
e and energy is derived from this signal to power up the system
at the loudspeaker. With the telephone off-hook, the received
flength compensation of the speaker amplifier gain are provided.

Features

« Power derived from Ring Signal.
« Reset/Reset and Ring outputs for microcomlputer.
« Amplifier gain controlled by microcomputer.

« Guaranteed ring signal detection limits.

« Low current consumption, 600 pA typical in Ring mode.

P ﬁL—» RING | N

DETECT
58 JBLSJEL GAIN
ng RESET | | IMAX
RING | LoGIC LIMITING
1
VR A lcor MM G; G INT GROUND
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TCA3383—Transmission Circuit

The TCA3383 is a monolithic integrated circuit using bipolar technology. It is used as interface between the subscriber line and
the telephone set. Only very few external components are required in its typical application. The main feature is to avoid the use
of the differential transformer. The circuit allows the use of decimal dialing as well as multitone dialing (DTMF).

Features

« Line current regulation (long line)/Voltage regulation (short line)
e Impedance matching between line and telephone set

o RXand TX signals level setting according to the line length

e Side-tone rejection

o 3.9 Voutput for external digital circuits

e Loop disconnect dialing or DTMF dialing

Typical Application

A
ENTRY ZRS5 R4 :l
i c3 " °
B T ! D1,D2 IFAGC NOT REQUIRED
DIODES

To Subscriber Line

¥
R1 Ca *02 R3
q |-| - W—e
_‘L ] | ND l %m Rs%
c1I 28 21 26 25 24 23 22 21 20 19 18 17 16 15
P
czT TCA 3383 | Ers |
! I
1 2 3 4 5 6 71 8 9 10 1 12 13 14 |§ cel
3

f E[c M LQJ £ _‘J ;

e _ 1
I—_ I——_ SIDETONE
o1 cs NETWORK

IMF INPUT

Voltage and line regulation are adjusted by the internal circuitry and perfotmed by the composite schematic
shown above. -
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Voice Encoding/Decoding

Simplified voice encoding/decoding using continuous

Variable Slope Delta Modulator (CVSD) technique. A[‘:;Zf 1] (=) 16 |vee
A . e Anal;

MC3417/MC3517 —3-bit algorithm; for military secure commace 2 | ) 15 |Eocoge/
communication and general-purpose low- Syl!ablcE 17 lcioek
sampling rate applications. Fitter

Gain Digital Data
. . . 4 13 —
MC3418/MC3518 — 4-bit algorithm; telephone quality. commor L2 pu ()
Ref Digital
Pack tnput (+) L8 12 | esnoid
- ackages:
Ta = g;«: +7f1)°2(;% M%agmm%ms L Suffix — Case 620 Filter T Comncigance
= 0 + —_ 3517/MC3518 P Suffix — Case 648 Input () Output
Analog Jo |Vecr2
Output Output
Sample Rate Total Loop tpp, Clock Trigger Vee EB Digital
Device Samples/s Offset Voitage to Output Output
Number Typ mV Max us Max
MC3417/MC3517 16 k +5.0 2.5
MC3418/MC3518 32k +2.0 2.5
CVSD Encoder CVSD Decoder
k
Clock Cloc
Audio
) Level Slope
'n t! P .
——w-{Comparator il »| Sampler »- Digital ID:gnaI Sampler »| Detect »| Magnitude
Out n Algorithm Control
Leve
Detect
Algorithm
Slope Slope
Integrator Polarity |-e—— Magnitude
Switch Control
Audio Slope
Out = Integrator Polarity
Switch
. .
Telecommunication Products
Package Styles
L SUFFIX L SUFFIX L SUFFIX P SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 623 CASE 632 CASE 646 CASE 648
L SUFFIX P SUFFIX P SUFFIX P SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 690 CASE 707 CASE 708 CASE 709 CASE 710
Z SUFFIX Z SUFFIX
L SUFFIX L SUFFIX L SUFFIX LEADLESS CERAMIC LEADLESS CERAMIC
CERAMIC PACKAGE 28-PIN PACKAGE CERAMIC PACKAGE PACKAGE PACKAGE
CASE 726 CASE 733 - CERDIP CASE 736 CASE 753 CASE 756
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Telecommunication Products (continued)

Part Number Function Suffixes Pins Technology ggﬁ?::

MC3416 Crosspoint Switch L, P 24 Bipolar

MC3417/3517 Encoder/Decoder L, P 16 Bipolar

MC3419 Subscriber Loop Interface Circuit L 18 Bipolar

MC3418/3518 Encoder/Decoder L, P 16 Bipolar

MC14400X PCM Codec/Filter Mono-circuit L 16 Si-Gate CMOS

MC14401X PCM Codec/Filter-Mono-circuit L 18 Si-Gate CMOS

MC14402X PCM Codec/Filter Mono-circuit L,z 22 Si-Gate CMOS

MC14404X PCM Codec, CCITT format L,PZ 24 Metal-Gate CMOS X

MC14406X PCM Codec, D3 format with signaling L, P 28 Metal-Gate CMOS X

MC14407X PCM Codec, D3 format L,PZ 24 Metal-Gate CMOS X

MC14408X Binary-to-Phone Pulse-Converter Subsystem L,P 16 Metal-Gate CMOS

MC14409X Binary-to-Phone Pulse-Converter Subsystem L, P 16 Metal-Gate CMOS

MC14410X 2-0f-8 Tone Encoder L, P 16 Metal-Gate CMOS

MC14411X Bit Rate Generator L, P 24 Metal-Gate CMOS

MC14412X Universal Low-Speed MODEM (0-600 bps) L,P,F,V 16 Metal-Gate CMOS

MC6170X 300-Baud Originate Modem Filter L, P 16 Si-Gate NMOS

MC14413X1 PCM Filter with transmit bandpass and receive | L, P, Z 16 Metal-Gate CMOS X
lowpass, CCITT specifications

MC14413X2 Same, D3 specifications L,P,Z 16 Metal-Gate CMOS X

MC14414X1 PCM Filter with transmit and receive lowpass, | L, P, Z 16 Metal-Gate CMOS X
CCITT specifications

MC14414X2 Same, D3 specifications L,PZ 16 Metal-Gate CMOS X

MC14416X Time Slot Assigner Circuit L,P 16 Metal-Gate CMOS X

MC14417X Time Slot Assigner Circuit with fixed L,P 18 Metal-Gate CMOS X
time slot assignment

MC14413X Time Slot Assigner Circuit L, P 22 Metal-Gate CMOS X

MC14419X 2-0f-8 Keypad-to-Binary Encoder L,P 16 Metal-Gate CMOS

MC34019 Subscriber Loop Interface Circuit L 18 Bipolar

MC145100X* 4 X 4 X 1 Crosspoint Switch L, P 16 Metal-Gate CMOS

MC142100X* 4 X 4 X 1 Crosspoint Switch L, P 16 Metal-Gate CMOS X

TCA3381 Ring Signal Energy Recovery P 8 Bipolar

TCA3382 Ring Detector and Speaker Driver P 24 Bipolar

TCA3383 Transmission Circuit P 28 Bipolar

* Number of pins applies only to L or P package.
** A = Extended operating temperature range.
C = Limited operating temperature range.

Package suffixes and information

L ~Ceramic

P — Plastic

Z — Chip carrier

F —4.75t0 15 Vdc
V —-4.75t0 6.0 Vdc
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TV and Radio .......
Appliance ..........

... reflecting Motorola’s continuing commitment to
Automotive .........

semiconductor products necessary for Television,
Audio, Radio, Refrigerator, Washing Machine, Power

Tool, and Automotive Applications.
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TV and Radio

Television Subsystems

cation circuit

FUNCTION FEATURES CASE TYPE
MONOMAX - 1-Chip TV Include video IF, detector, AGC, video amplifier, horizontal processor, 710-02 MC13001
vertical processor, and sync for 525 line systems
Same as above except for 625 line systems 710-02 MC13002
Same as MC13001, but reverse AGC 710-02 MC13008
Same as MC13002, but reverse AGC 710-02 MC13009
Sound IF, Low Pass Filter, Complete TV sound system; 100 pV, 3 dB limiting sensitivity, 4 Watts 648C | TDA3190P
Detector, dc Volume output; Vo =24 V;R_ =16 Q
Control, Preampilifier,
Power Ampilifier Same as TDA3190P except for 750 mW output 648C | TDA119GP
Video
1stand 2nd Video IF IF gain at 45 MHz = 60 dB typ, AGC range = 70 dB min 626 MC1349
Amplifier
Chromal
Dual Chroma Demodulator Dual doubly balance demodulator with RGB output matrix and PAL 646 MC1327AP
switch
Chrominance PAL Control Internal supply line stabilization, 20 dB ACC range. Designed to be 646 TBA395
used in conjunction with TBA396 and MC1327AP
Luminance & Chrominance DC control of brightness, contrast and saturation. Beam current limit- 646 TBA396
ing. Black level clamping
PAL Chroma Processing System Internal supply stabilization, 30 dB ACC range, = 400 Hz min-Oscilla- 646 TDA3950A
tor pullin, 2 Vpp output
Chromallll
PAL, NTSC Decoder Full multi-standard capability, on screen display (with fast blanking), 711 TDA3300
three DC high impedance user controls, automatic black level set-up,
beam current limiting. Low dissipation (typically 600 mw)
Secam Adaptor Expands TDA3300 to Secam, on-chip NTSC hue control, electronic 710 TDA3030
on-chip Pal-Secam switching.
Low dissipation (typically 400 mw)
Chroma lv
PAL, NTSC Decoder Full multi-standard capability, on chip contrast, . brightness and satu- 711 TDA3301
ration controis, automatic black level set-up, on chip NTSC hue con-
trol, low dissipation (typically 600 mW)
Secam Adaptor Same features as TDA3030, plus on chip tracking trap, coiless appli- 710 TDA3031
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Deflection

FUNCTION FEATURES CASE TYPE
Horizontal Processor Includes line oscillator, noise gated sync. separator, phase compara- 648 TBA920, S
tor loop gain and time constant switching
Sound
Sound IF Detector, Excellent AMR, interchangeable with CA3065 646 MC1358
dc Volume Control,
Preamplifier
Sound IF Detector-Limiter 30 pV, 3 dB limiting at 5.5 MHz, 1 V (RMS) output, improved DC vol- 646 TBA120C
ume control
Sound IF, Low Pass Filter, Complete TV sound system; 100 pV, 3 dB limiting sensitivity; 4 Watts 648C TDA3190P
Detector, dc Volume Control, output; Voc =24 V; R =16 Q
Preamplifier
750 mW output 648C | TDA1190P
Stereo Sound Control System Stereo balance, volume, bass, treble control. Low component count. 707 TCA5550
Supply voltage 8-18 V
TV Tuning and Control Circuits
Linear Processor Circuit — Active filter for D/A conversion of tuning voltage 724  |UAA1008A-DP|
for Tuning Memory System — Regulation of operation voltages
— Band decoder and direct tuner drivers (35 mA)
— TV station capture control
— AFC output
Linear Control Chip for — Interface between a NMOS PLL frequency synthesizer chip and a 707 MC2801*
Frequency Synthesizer System varicap diode tuner
Phase Locked Loop — 14-bit variable divider and 4-bit band select 724 UAA2000A
Synthesizer and Driver for — PLL and frequency comparator
Frequency Synthesizer System — Filter and tuning voltage amplifier
— 16 MHz max. input frequency
— 4 MHz reference. Buffered output
— Pin option for 125 KHz or 62.5 KHz resolution
— 4 band driver outputs (35 mA)
16-Line to 4-Bit Diode — Local encoder for remote control receivers MC6526 and MC6529 648 SAA1006
Matrix Binary Encoder
Limiting Amplifier and PLL — FSK demodulator 646 TBA2110
Demodulator for PSK Remote — No adjustments
Control Signals — RC oscillator
— High input impedance
— High sensitivity
Synthesizer Amplifier and — Direct tuner driver from 4 band drivers 648 UAA2001
Driver in Bipolar 12L — 60 mA band driver capability
Technology — Direct control of the tuner’s varicap diode
Synthesizer Amplifier and — Direct tuner drive from 4 band drivers 648 UAA2010
Driver in Bipolar 12L — Direct control of the tuner varicap diode
Technology — Interface for external open collector band drivers
— Extremely low input current (1 nA typ.)
16-Segment Led Driver — Led brightness control voltage 724 UAA2022
— Current source segment driver output (so no external resistor for
segment currents)
— No multiplexing (no RFI)
— Reliable data transfer from microprocessor
— Cascadable

* To be introduced
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Sound IF — Audio and Radio Circuits

FUNCTION FEATURES CASE TYPE
Sound IF, Detector Limiter — 30V, 3dB limiting at 5 MHz, 1 V (RMS) output 646 TBA120C
— Improved DC control
Decoders
Channel TDH
FUNCTION Separation STEREO INDICATOR FEATURES CASE TYPE
% TYP
dB Typ
FM Multiplex Stereo Decoder 40 0.3 75 Coiless operation 646 MC1310
FM Multiplex Stereo Decoder 47 50 6 Volt operation 646 MC1309
FM Muttiplex Stereo Decoder 45 0.2 100 Variable blend 648 TCA4500A
FM Multiplex Stereo Decoder 45 0.9 100 8 Volt operation 648 UA758A
IF Amplifiers — Radio
GAIN | 3dBLIMITING | nvo (o\AECOVERED | powen
FUNCTION AT10.7MHz | AT 10.7 MHz dBTYP | f= + 75 KHz SUPPLY CASE TYPE
dBTYP wV (RMS) TYP r_nv (RMS) VOLTS MAX
Low-Power FM-IF for Dual Conversion - 5.0 50 350 8.0 648 MC3357
Scanning Receivers (f= £ 3.0KHz)
Hi Gain Low Power Narrow Band FM 100 2.0 40 700 12 701-01 | MC3359
Radio Frequency Synthesizer Circuits
FUNCTION FEATURES CASE TYPE
Two Moduls Prescaler Divide-by-15 and 16. Toggle frequency = 140 MHz 626 MC3393
Divide-by-20 Prescaler 200 MHz toggle frequency 626 MC3396
AM/FM Linear Prescaler — Divide by 80/82 operation to 120 MHz (FM) 646 UAA2002
Circuit for Radio Frequency — Divide by 10/11 operation to 20 MHz (AM)
Synthesizer System — High input sensitivity
Phase Locked Loop Interface — Direct switching (10 mA) of up to 5 bands 648 UAA2003
Circuit for Radio Frequency — Tuning voltage output
Synthesizer System — Frequency discriminator analyser
Attenuator
VvCC THD v ATTENUATION
FUNCTION RANGE %TYP dBTYP RANGE CASE TYPE
Vde dBTYP
Electronic Attenuator 9.0-18 0.6 13 90 626 MC3340
Low Noise Electronic Attenuator 6.0-30 <0.1 0 +20to —100 623 MC3341*
Transistor Array
Ic (max) Veeo Veeo Veso CASE TYPE
FUNCTION mA VOLTS MAX | VOLTSMAX | VOLTS MAX
One Differentially Connected Pair 50 15 20 5.0 646 MC3346
and Three Isolated Transistors MC3386

* To be introduced
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Modulators

FUNCTION FEATURES CASE TYPE
Color TV Video Modulator Includes Chroma oscillator and clock driver, lead and lag network, 646 MC1372
chroma modulator, RF oscillator, and modulator
Includes RF oscillator and modulator 626 MC1373
TV Modulator (Hi Quality) Includes RF oscillator/modulator, and FM sound oscillator/modulator 646 MC1374
FM Modulator Includes FM oscillator and modulator 626 MC1376
Ideal for base station/cordless telephone applications
Power Supply Control
Flyback Converter Regulator Wide operational range, high-voltage stability, direct control of SIP9 TDA4600
Control Circuit switching transistors, low start-up current, reverse linear overload
characteristic curve
Power Amplifiers
FEATURES Pq Voo rated P lo A CASE | TYPE
Watts Vdc max. mv o mA typ Ohms
typ
Audio Power Amplifiers 0.5 15 30 40 80 625 MC1306
8.0 28 50 55 2.0 314A TDA2002
314B
Tone Control
FUNCTION FEATURES CASE TYPE
Tone Control — Stereo balance, volume, bass, treble control 701 .TCA5500
— Low component count
— Supply voltage 8-13 V
Subsystems
AM Radio Receiver RF amplifier, AGC mixer, oscillator 1st IF amplifier, 2nd IF amplifier 648 HA1199
and detector
FM/AM 1-Chip Radio Receiver — Wide operating supply voltage range (1.8V to 8 V) 701 MC2828*

— Complete 1-chip FM/AM radio receiver system

— Low external component count

— Low distortion (FM = 0.15% typ; AM = 0.35% typ)

— High sensitivity

* To be introduced
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Appliance

Zero Voltage Switch Circuits

UAA 1004-CM (T,= —55 to +125°C), Case 601
UAA 1004-DP (T,= —20 to +75°C), Case 626

Designed for use in high volume AC power switching
applications with output drive capable of triggering
SCR’s or triacs. Other operational features include
high impedance input differential amplifier, high power,
asymmetric gate trigger pulses for power saving with
internal current limitation (negative pulses).

UAA 1016 A, B (T,=0to 70°C), Case 626

This device is designed for triggering a thyristor at zero
ac line crossing. The IC can be powered directly from
the line with dropping resistor and features an input
comparator with failsafe threshold and ramp generator,
making this device ideal for proportional heating con-
trol and many other power control and cycling appli-
cations.

— A-version for the linear ramp generator as a current
source
— B-version as a voltage source

TEMPERATURE RANGE

0°C ... 40%C

B

2207
~




Stepper Motor Driver Circuit

SAA 1042, A (T,=0to0 70°C), Case 721

The SAA 1042 circuit is designed for driving a two-

phase Stepper Motor in bipolar drive mode. The device

contains three input stages, logic section and two out-

put stages.

— Drive stage designed for motor voltages of 6 to 12 V
(24 V, A-version)

— 500 mA/¢oij| current drive capability

— Built-in clamp diodes for overvoltage suppression

— Large variation of logical supply voltage (Vcc=5V to
18V)

— Commands for CW/ccw and full/half-step oper-
ations

— Schmitt trigger inputs compatible with many popular
tamilies like MOS, TTL, DTL. The threshold is set in-
ternally by Ve

— Set input for defined output state

— Drive stage bias in according to motor power dissi-
pation for best efficiency

— Angel power plastic package: 16 pins

Motor Speed Control Circuits
TDA 1085 C (To=0 to 70°C), Case 648

Universal (ac series) Motor Speed Controlier is design-
ed for open or closed loop control by varying the phase
angle of triac trigger pulses. The IC includes an internal
voltage regulator, motor acceleration ramp generators,
speed detector and trigger pulse circuitry for complete
motor control with a minimum of external components.

It is a very useful circuit for washing machines.
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Motor Speed Control Circuits (continued)
TDA 1185 (T, = 0 to 70°C), Case 646

Triac Firing Angle Control Circuit generates gate trig-
ger pulses for full-wave phase control. Feedback loop
control and soft start circuitry are featured. Motor
speed controls and power circuitry start-up control are
a few of the many applications this device can serve.

Itis a very useful circuit for low cost applications.

TDA 1285 (T,=0to 70°C), Case 648

This IC provides all the functions necessary for speed
control of universal motors in a closed or open loop
configuration. Although the TDA 1285 is primarily aim-
ed for home appliances, it is équally useful for power
tool motor control and a wide range of applications.
Note that this circuit has been designed with hall effect
and inductive sensor capabilities.
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Automotive

Voltage Regulator
FUNCTION FEATURES CASE TYPE
Automotive Voltage Regulator Designed for use with NPN darlington, overvoltage protection; ‘open 646 MC3325
sense’ shut down; selectable temperature coefficient for use in a
floating field alternator charging system
Electronic Ignition
Electronic Ignition System Designed for use in high energy variable dwell electronic ignition sys- 646 MC3333
tems with variable reluctance sensors. Dwell and spark energy are ex-
ternally adjustable
Electronic Ignition Circuit Improved version of MC3333 646 MC3334
Special Functions
Programmable Frequency Wide input frequency range (10 Hz to 100 KHz) 646,632 MC3344
Switch Adjustable hysteresis
(Engine RPM Switch) Wide supply operating range (7 to 24 V)
Injector Driver Pulse power driver for use in automotive fuel injeciion systems 3148 MC3484
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HIGH VOLTAGE SWITCHING DARLINGTONS (NPN)
(WITH SPEED UP DIODE)

CES Pd
Ic 400 -450 475 500 550 600 650 700 850 1000 1400 | . _ 250c| PACKAGE
7 BU522* | BU522A* |BU522B* 75 TO220
8 BUT50P 107 TO218
10 MJ10002¢ MJ10003* 150 TO3
MJ10006 MJ10007 150 TO3
BU323* BU323A*| MJ10013| MJ10014 175 TO3
12 BUT16 150 TO3
15 BUT51P 125 TO218
20 MJ10000* MJ10001* MJ10008 | MJ10009 BUT15 |MJ10025 175 TO3
MJ10004 MJ10005 MJ10024] (1200V)
24 BUT36 200 TO3/C197
25 BUT14 175 TO3
28 BUT13 175 TO3
40 MJ10022 MJ10023 BUT35 250 | TO3/C197
50 MJ10015( MJ10016 BUT34 250 TO3/C197
60 MJ10020 BUT33 250 TO3/C197
(300 V)
MJ10021
(350 V)
Legend: * indicates automotive ignition types.
* indicates without speed up diode.
(VCES > 600 V - NPN - MESA)
+ indicates: integrated C.E. diode
VCES Pd
c 650 700 750 800 850 900 1000 1500 1700 Tc=250c | PACKAGE
TO126
15 MJE13003 MJE13003A 40 Reverse
2 BUX84 BUX85 50 TO220
25 BU205 56 TO3
35 BUX46 85 TO3
4 MJE13005 MJE13005A 75 TO220
5 BU800+ 60 TO3
BU208D+ 60 TO3
BUX82 BUX83 84 TO3
2N6542 2N6543 100 TO3
BU208A 60 TO3
BU208 60 TO3
MJ4400 MJ4401 BU508 100 TO66
BU508A
6 BU209 60 TO3
BU326 BU326A 90 TO3
8 2N6544 | 2N6308 2N6545 125 TO3
MJE 13007 MJE13007A 80 TO220
8.5 BUX47 107 TO3
10 BUY69B BUY69A 100 TO3
BUX80 BUX81 114 TO3
MJ8504 | MJ8505 175 TO3
(1200) (1400)
12 MJE13009 MJE13009A 100 TO220
BUX48A 125 TO3
15 BUX48 125 TO3
2N6546 2N6547 175 TO3
20 MJ13332| MJ13333 [MJ13334 | MJ13335| MJ16010/12 175 TO3
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HIGH VOLTAGE SWITCHING TRANSISTORS
(VCES < 600 V) NPN MESA PNP PLANAR

BVCES Pd
Y 250 275 300 350 375 400 450 500 600  [r._o50c| PACKAGE
1 2N3583 35 TO66
2N6420 35 TO66
(PNP)
2N5344 40 TO66
2N5345 40 TOB6
TIP47 TIP48 | TIP49 TIP50 40 T0220
TO126
15 MJE13002| 40 .
2 2N6421 2N6422 35 TO66
(PNP) (PNP) (PNP) (PNP)
2N6212 2N3584 2N6213 2N3585 35 TO66
4 MJE13004| 75 TO220
5 2N6497 2N6498 | 2N6499 80 T0220
MJES1T MJE52T | MJE53T 80 T0220
2N6233 2N6234 | 2N6235 50 TO66
BUX45 120 TO3
7 BU407 BU406 60 TO220
8 MJE5850 MJES5851 | MJE5852 MJE13006| 80 TO220
(PNP) (PNP) | (PNP)
BUX44 120 TO3
MJ6502 MJ6503 | 2N6306 | 2N6307 125 TO3
(PNP) (PNP)
BUX15 150 TO3
CECC _
10 BUX43 | BUX14 120/150 T
CECC 03
12 MJE13008[ 10 TO220
15 150 TO3
2NB249 2N6250 SUX13 | oneast | 175 TO3
BUV25 250 | TO3(C197)
20 BUV12 MJ13330 | MJ13331 175 TO3
BUX12 BUV24 250 TO3 (C197)
CECC
30 BUV23 250 | TO3 (C197)
BVCEO 45 60 80 100 120 Pd
PACKAGE
Ic NPN | PNP NPN PNP NPN PNP NPN | PNP NPN PNP | Te=25°C
4 BD675 | BD676 | BD677 | BD678 | BD679 | BD680 | BD681 | BD682 40 TO126
BD675A |BD676A | BD677A | BD678A | BD679A | BDEBOA 40 TO126
MJES00T | MJE700T | MJEB02T | MJE702T 50 TO220
MJESO1T | MJE701T | MJEBO3T | MJE703T 50 T0220
8 BDX53 | BDX54 | BDX53A | BDX54A | BDX53B | BDX54B | BDX53C|BDX54C 60 TO220
BD895 | BD896 | BD8Y7 | BD8Y8 | BD89Y | BDIOO 70 TO220
BD895A [BD896A | BD897A | BDBISA | BDBI9A | BDIODA | BD9O1 | BDI02 70 TO220
2N6300 | 2N6298 | 2N6301 | 2N6299 75 TO66
MJ1000 | MJ900 | MJ1001 | MJ901 | BDX63B|BDX62B 90 TO3
2NB055 | 2N6053 | 2N6056 | 2N6054 100 TO3
10 BDX33 | BDX34 | BDX33A | BDX34A | BDX33B | BDX34B | BDX33C|BDX34C 70 T0220
BDV65 | BDV64 | BDV65A | BDV64A | BDVE5B|BDV64B 125 TO218
MJ3000 | MJ2500 | MJ3001 | MJ2501 150 TO3
12 BDX65C | BDX64C 17 TO3
2N6057 | 2N6050 | 2N6058 | 2N6051 | 2N6059 | 2N6052 150 TO3
15 BDW39 |BDW44 | BDW40 | BDW45 | BDW41 | BDWA46 | BDW42 | BDW47 85 T0220
2N6576 2N6577 2N6578 120 TO3
16 MJ4033 | MJ4030 | MJ4034 | MJ4031 | MJ4035 |MJ4032 | BDX67C | BDX66C 150 TO3
20 2N6282 | 2N6285 | 2N6283 | 2N6286 | 2N6284 |2N6287 160 TO3
30 MJ11012 | MJ11011 | MJ11014 | MJ11013 MJ11016 | MJ11015 200 TO3
©@V) | (©oV)
50 MJ11028 | MJ11029 | MJ11030 | MJ11031 MJ11032 | MJ11033 300 TO3 (C197)
@V) | (90V)
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GENERAL PURPOSE TRANSISTORS = 10 Amps

BVCEO 40 45 60 80 Pd
PACKAGE
ic NPN PNP NPN PNP NPN PNP NPN PNP Te=25°C
10 MJE3055T MJE2955T 75 TO220
BD245 BD246 BD245A BD246A BD245B BD246B 80 TO218
BD805 BD806 BD807 BD808 BD809 BD810 90 TO220
MJE3055 MJE2955 90 TO127
BD311 BD312 115 TO3
2N3715 2N3791 2N3716 2N3792 150 TO3
BD313 BD314 150 TO3
2N5877 2N5875 2N5878 2N5876 150 TO3
15 2N6486 | 2N6489 2N6487 2N6490 2N6488 2N6491 75 T0220
TIP3055 TIP2955 90 TO218
2N3055 MJ2955 115 TO3
2N3055A 115 TO3
16 BD315 BD316 150 TO3
20 BD745 BD746 BD745A BD746A BD745B BD746B 115 T0218
2N5303 2N5745 200 TO3
25 BD249 BD250 BD249A BD250A BD249B BD250B 125 TO218
2N5885 2N5883 2N5886 2N5884 200 TO3
30 2N5301 | 2N4398 2N5302 2N4399 MJ802 MJ4502 200 TO3
2N3771 2N3772 150 TO3
50 2N5685 2N5683 2N5686 2N5684 300 TO3 (C197)
70 MJ14000 MJ14001 MJ14002 MJ14003 300 TO3 (C197)
BVCEO 100 120 140 Pd
PACKAGE
IC NPN PNP NPN PNP NPN PNP Te=25°C
10 BD245C BD246C 80 TO218
2N5632 2N6229 2N5633 2N6230 2N4634 2N6231 150 TO3
MJE4340 MJE4350 MJE4341 MJE4351 MJE4342 MJE4352 125 TO218
15 MJ15015 MJ15016 MJ15001 MJ15002
16 BD317 BD318 2N3773 2N6609 150 TO3
2N5629 2N6029 2N5630 2N6030 2N5631 2N6031 200 TO3
20 BD745C BD746C 115 TO218
MJ15003 MJ15004 250 TO3
25 BD249C BD250C 125 TO218
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GENERAL PURPOSE TRANSISTORS < 10 Amps

BVCEO 30 40 45 Pd
PACKAGE

Ic NPN PNP NPN PNP NPN PNP Te=25°C
1 2N4910 25 TOB6
2N4921 2N4918 30 TO126
15 BD165 BD166 20 TO126
2 BD233 BD234 25 TO126
BD239 BD240 30 T0220
3 MJE520 MJE370 25 TO126
BD175 BD176 30 TO126
BD241 BD242 40 TO220
4 BD433 (22 V) | BD434 (22 V) BD437 BD438 36 TO126
BD435 (32 V) | BD436 (32 V) 36 TO126
BD185 BD186 MJE371 BD187 BD188 40 TO126
2N5190 2N5193 40 TO126
2N6121 2N6124 40 T0220
BD533 BD534 50 TO220
2N3054 (55 V) | 2N6049 (55 V) 75 TOB6
6 BD243 BD244 65 TO220
7 2N6290 (50 V) | 2N6109 (50 V) 65 TO220
8 BD795 BD796 65 TO220

BVCEO 60 80 100 Pd
PACKAGE

Ic NPN PNP NPN PNP NPN PNP Te=25°C
1 2N4911 2N4912 25 TOB6
2N4922 2N4919 2N4923 2N4920 30 TO126
15 BD167 BD168 BD169 BD170 20 TO126
2 BD235 BD236 BD237 BD238 25 TO126
BD239A BD240A BD239B BD240B BD239C BD240C 30 TO220
3 BD177 BD178 BD179 BD180 30 TO126
2N3441 (140 V) 25 TO3
BD241A BD242A BD241B BD242B BD241C BD242C 40 TO220
4 2N3766 2N3767 20 TOB6
2N3740 2N3741 25 TO66
BD439 BD440 BD441 BD442 36 TO126
BD189 BD190 40 TO126
2N5191 2N5194 2N5192 2N5195 40 TO126
2NB122 2NB125 2N6123 2N6126 40 TO220
BD535 BD536 BD537 BD538 50 TO220
6 BD243A BD244A BD243B BD244B BD243C BD244C 65 TO220
7 2N6292 (70 V) | 2N6107 (70 V) 65 TO220
2N6315 2NB317 2NB316 2NB318 90 TO66
8 BD797 BD798 BD799 BD800 BD8O1 BD802 65 TO220
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HIGH FT DRIVERS AND SWITCHING TRANSISTORS
=< 200 V BVCEO PLANAR

BVCEO Pd
60 75 80 90 100 120 Te=25°C PACKAGE
1.5 BD137 BD139 125 TO126
BD138 (PNP) BD140 (PNP)
4 MJE240 15 70126
MJE250 (PNP) 15 TO126
MJE241 MJE243 15 TO126
MJE251 (PNP) MJE253 (PNP) 15 TO126
BD787 BD789 BD791 15 TO126
BD788 (PNP) BD790 (PNP) BD792 (PNP) 15 TO126
7 2N5427 2N5429 40 TO66
2N5428 2N5430
8 MJE15028 50 T0220
MJE15031 50 T0220
(PNP)
10 BDY92 BDY91 BDY90 75 TO3
20 BUV26 BUV27 85 T0220
BUS36 90 T0220
2N5039 2N5038 140 TO3
25 2N6338 2N6339 200 TO3
30 BUX39 120 T03
50 2N6274 2N6275 250 TO3/C197
BVCEO Pd
Ic 125 140 150 160 175 200 Te=250C PACKAGE
2 2N5050 2N5051 2N5052 40 TO66
8 MJE15030 50 TO220
MJE15031 50 T0220
(PNP)
15 BUX41 120 TO3
18 BUX41N 120 TO3
20 BUX40 120 TO3
BUV14N BUV11 150 TO3
BUX11CECC
BUS37 90 T0220
25 BUV10 2N6340 2N6341 200 TO3
BUV10N
BUX10CECC
40 BUV21N BUV21 250/150 TO3/C197
50 BUV20 2N6276 2N6277 250 TO3/C197
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HIGH FT DRIVERS AND SWITCHING TRANSISTORS (PLANAR)

BVCEO 30 45 60 80 100 Pd
PACKAGE
IC NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP Tc=25°C
1 BD385 BD386 | BD387 | BD388 | BD389 BD390 10 TO202
15 BD135 BD136 BD137 BD138 | BD139 | BD140 125 TO126
2 MPSUO1MPSU51 MPSUO05 | MPSU55 [MPSU06IMPSU56| MPSU07 | MPSUS7 10 UNIWATT
4 BD785 BD786 BD787 BD788 | BD789 | BD790 | BD791 BD792 15 TO126
5 MJE200 [MJE210 15 TO126
(25V) [(25V)
VCEO 150 160 200 250 300 350 Pd
PACKAGE
IC NPN NPN NPN NPN PNP NPN PNP NPN PNP |Tc=25°C
1 BF787 BF790 BF788 BF791 BF789 BF792 10 T0202
MPSU10 | MPSU60 10 UNIWATT
5 BF757 BF760 BF758 BF761 BF759 BF762 10 TO202
MJE340 | MJE350 20 TO126
1 BF466 BF467 BF468 10 T0202
2N5655 2N5656 2N5657 20 TO126
5 BUY49P 20 TO126
BVCEO 40 45 60 80 Pd
PACKAGE
IC NPN PNP NPN PNP NPN PNP NPN PNP Tc=25°C
2 BD411 BD413 10 T0202
BD412 BD414 10 T0202
MPSU45 MPSU95 10 UNIWATT
4 BD775 BD776 BD777 BD778 BD779 BD780 15 TO126
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POWER BASE GENERAL PURPOSE TRANSISTORS
WITH EXTRA S.0.A. CAPABILITY

Vcec 100V 120V 140V 160V 200V 250 vV Pd
PACKAGE
Ic NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP |Tc=25°C
10 MJE4340| MJE4350  MJE4341] MJE4351 | MJE4342 | MJE4352 | MJE4343| MJE4353 125 TO218
MJ15011} MJ15012| 200 TO3
15 MJ15015]| MJ15016 | MJ15001 | MJ15002 180 TO3
BDW10 BDW12 BDW14 BDW16
16 2N3773 | 2N6609 200 T0218
MJ15022( MJ15023 | MJ15024 | MJ15025 250 TO3
MJ15026| MJ15027 250 T03
20 MJ15003 | MJ15004 250 TO3
30 BDW30 BDW32 BDW34 BOW36 250 TO3
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SWITCHMODE Il, TRANSISTORS

New Triple Diffused Technology, featuring:

- Th\ih\\Base ... lower Tf
— Narrow Emitter Fingers ... Lower Ts
— Faster Switching Times

— Improved RBSOA
IC VCEO 450
max
VCEV VCEV PACKAGE
(Amp) 850 1000
3 BUS45P TO-220
5 BUS46P TO-220
0 BUS47P BUS47AP TO-218
BUS47 BUS47A TO-3
5 BUS48P BUS48AP TO-218
1
BUS48 BUS48A TO-3
20 BUS97 BUS97A TO-3
30 BUS98 BUS98A TO-3

SWITCHMODE lll, TRANSISTORS

Same as Switchmode Il with new Emitter Diffusion Pro-
cess

—Very Fast
—Very Good RBSOA
VCEO(sus) = 450 V VCES =850V
IC
max DEVICE PACKAGE
(Amp)
MJE16002 TO-220
5 MJE16004 TO-220
MJ16002 TO-3
MJ16004 TO-3
8 MJ16006 TO-3
MJ16008 TO-3
15 MJ16010 TO-3
MJ16012 TO-3
20 MJ16014 TO-3
MJ16016 TO-3
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HIGH CURRENT PACKAGE—500 W

—Designed for Severe Industrial Use
— Characterized for 100% Use

— Surge Current 500% of Ic

—Meets U/L Standards

— Easy Mounting

—Minimum Cost

—New Over Load Safe Operating Areas Non Repetitive

Electrical Characteristics

lc (OP) BVCEO (SUS) VCESAT at le/lg VF PD
at 100 °C atle

(AMP) (VOLT) (VOLT) (AMP) VOLT (WATT)
MJ10050 50 850 2.0 50/4 1.5
MJ10051* 50 850 2.0 50/5
MJ10100 100 450 2.0 100/3.3 1.5 500
MJ10101* 100 450 2.0 100/3.3
MJ10200 200 250 2.0 200/5.5 2
MJ10201* 200 250 2.0 200/5.5

* Fast Darlingtons with Speed-up Diode
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TMOS Power FETs

CASE 1-05
(TO-3 TYPE)

TO-3 TYPE TMOS POWER FETs

o 1A 2A 3A 4A 5A 7A 8A 10A 12A 15A
BVDSS
MTMIN100
1000 oy
MTM1N95
950 e
MTM2Ng0
900 (8.0)
MTM2N85
850 )
MTM3NG0
600 e
MTM3N55
550 Py
500 MTM2N50 MTM4N50 MTM7N50
(4.0) (2.0) (1.0)
MTM475
(2.25)
MTM2N45 MTM4N45 WM
(4.0) (2.0) 1.0)
450 MTM474
(2.25)
MTM3N40 MTM5N40 MTMBN40 MTM15N40
400 (33) (1.5) 0.8) (0.4)
MTMB565
(1.5)
MTM3N35 MTMS5N35 MTMBN35 MTM15N35
350 3.3 (1.5) (0.8) (0.4)
MTMS64
(1.5)
MTMBN20
200 o
MTMBN18
180 (0.5)
MTMBN15 MTM1ON15
@ | e
(0.3)
MTMBN12 MTMI0N12
R
(0.3)
100 MTMIONT0 | MTM12N10
(0.33) (02)
” MTMIONOB | MTM12N08
(0.33) (0.2)
MTM12N06
60 0.2)
MTM12N05
80 ©2)

Note: The numbers into brackets are the RDS (on) max guaranteed at Id/2
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TO-220 TMOS POWER FETs

CASE 221A-02
TO-220 AB

b 1A 2A 3A 4A 5A 7A 8A 10A 12A
BVDSS
MTPIN100
1000 "o
MTPING5
950 i)
MTP2N90
900 o
MTP2N85
850 o
MTP3NGO
600 o)
MTP3N55
550 o
MTP2N50 M'I;Z4N50
4) .0)
500 MTP475
(2.25)
MTP2N45 Mn(u)ms
(O] 2)
450 MTP474
(2.25)
MTP3N40 MTP5§40
3.3) (1.5
400 ( MTP565
1.5
MTP3N35 MTP5N35
3.3) (1.5)
350 ¢ MTP564
(15)
MTPEN20
200 (0.5)
MTPBN18
180 0.5)
MTPENT5 MT(PO1 g)ms
(05 .
150 ) MTP1035
(0.3)
MTPBN12 MT(PJg;uz
(0.5) .
120 MTP1034
(0.3)
MTP13%r)no MTP12N10
(. (0.2)
100 MTP1225
(0.25)
wTPT g;«s MTP12N08
(. 0.2)
80 M1P 1324
(0.25)
" MTP1ONO6 | MTP12N06
(0.28) (0.2)
50 MTP1ONO5 | MTP12N05
(0.28) 0.2)

Note: The numbers into brackets are the RDS (on) max guaranteed at 1d/2
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TMOS P-CHANNEL

Rds (on)
ID BVDSS DEVICE PACKAGE
atld/2

500 MTM2P50 6.0 TO-3
MTP2P50 6.0 TO-220

MTM2P45 6.0 TO-3

400

MTP2P45 6.0 TO-220

100 MTM815 0.4 TO-3
MTP815 0.4 TO-220

80 MTM814 0.4 TO-3
MTP814 0.4 TO-220
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Motorola Power Transistors Short Form Device Characteristics

Fol IC Veeo Vecev Fdi e | Vee @ @ Itf micro$

ar max sus  or W ! Hfe IC + sat IC & Ib ! or
DEVICE ity cont V Vebo ! omin amPs!  max  amPs ames |t Mhe
BOV64 FNF  10.0 60 60 1251 1000.0 5.00! 2,00 5,00 0201
BOV64A FNF  10.0 80 80 1251 1000.0 5.00! 2,00 5.00 +0201
BOV6G4R PNF 10.0 100 100 1251 1000.0 S.00! 2,00 5.00 +0201
BOV&S NFN 10,0 60 60 1251 1000.0 5.00! 2,00 5.00 +0201
EDVA5A NFN  10.0 80 80 125! 1000.0 5,00 2,00 5.00 +0201
BOVASR NFN 10,0 100 100 1251 1000.0 $.00! 2,00 5.00 +0201
BOW1O NFEFN 15,0 100 140 180! 20,000 5,00! 1.00 5.00 + 5001 1(ft)
BRDW12 NFN 15,0 120 160 1801 20.000 5,001 1.00 5.00 +5001 1L(fd)
BOW14 NFN 15,0 140 180 180} 20.000 S5.00! 1.00 5.00 + 5001 1(ft)
BIW16 NFN 15,0 160 200 1807 20.000 5.001 1.00 5.00 + 5001 1(ft)
EDW30 NFN  30.0 100 140 250! 20,000 8,001 1.20 8.00 +8001 1)
BOW32 NFN 30,0 120 160 2501 20,000 8.001 1.20 8.00 +8001 1(FfE)
BIW34 NFN 30,0 140 180 2501 20,000 8.001 1.20 8.00 +8001 1(ft)
BDW34 NFN  30.0 1460 200 2501 20.000 8.001 1.20 8.00 +8001 1(ft)
BDOW39 NFN 15,0 45 45 851 1000.0 5,001 2,00 5.00 0101 4(ft)
BIW40 NFN  15.0 60 60 851 1000.0 5,001 2,00 5.00 0101 4(ft)
BIWA41 NPN 15,0 80 80 85! 1000.0 5,001 2.00 5.00 +0101 4(ft)
BOWA42 NPFN 15,0 100 100 851 1000.0 5.001 2,00 5.00 0101 4(Ft)
BLW44 PNF  15.0 45 45 851 1000.,0 5,001 2,00 5,00 0101 4(ft)
RIW4S PNF  15.0 60 60 85! 1000.0 %.00! 2,00 5.00 0101 4(fL)
BDW4S FNF 15,0 80 80 85! 1000,0 5,001 2,00 §.00 0101 4(F1)
BDW47 PNF 15,0 100 100 851 1000.0 5.00! 2.00 5.00 0101 4(ft)
BDX33 NFN 10,0 45 45 701 750,004,001 2,50 4,00 L0081 3(Ft)
BOX33A NFN  10.0 60 40 701 750,00 4,001 2,50 4.00 +0081 3(ft)
BIOX33R NFN  10.0 80 80 70} 750,00 3.00! 2,50 3.00 + 0061 3(ft)
BIX33C NFN  10.0 100 100 70! 750,00 3,001 2.50 3.00 + 0061 3(ft)
BIX34 FNF  10.0 4% 45 701 750,00 4.00) 2,50 4,00 0081 It
BIIX34A FNF 10,0 460 60 70! 750,00 4,001 2.50 4.00 +0081 3(ft)
BIOX34E FNF 10,0 80 80 70! 750,00 3,001 2.50 3.00 +0061 3Ly
BOX34C FNF 10.0 100 100 701 750,00 3.00}! 2.50 3.00 + 006} J3(Ft)
BDXS53 NFN  8.00 45 45 601 750,00 3,001 2,00 3.00 L0121
RDOX53A NFN  8.00 60 60 4601 750,00 3,001 2.00 3.00 L0121 4(Ft)
BDOXS3R NFN 8,00 80 80 60! 750,00 3,001 2.00 3.00 L0121 4(FTt)
BOXS3C NFN 8,00 100 100 601 750.00 3.001 2.00 3.00 0121 4(Ft)
BIX54 FNF  8.00 45 45 4601 750,00 3.001 2,00 3.00 £0121
BOX544 FNF 8.00 &0 460 601 750,00 3,001 2,00 3.00 L0121 AP
BDX54R FNF  8.00 80 80 60! 750.00 3,001 2.00 3.00 L0121 4(fL)
BIX54C FNF  8.00 100 100 601 750,00 3.001 2.00 3.00 L0124 4(F1)
BIIX62R FNF 8.00 100 100 601 1000.0 3,001 2.00 3.00 20121
BOX63R NFN 8.00 100 100 60! 1000.0 3,001 2.00 3.00 L0121
BIIX64C PNF 12,0 120 120 117! 1000.0 5,00} 2.50 5.00 10201
BOX&65C NFN 12,0 120 120 117! 1000.,0 5.001 2.350 3.00 +0201
BOX&66C FNF  16.0 120 120 150§ 1000.010.,00{ 2.00 10.00 + 4004
BROX67C NFPFN 16,0 120 120 1501 1000.010.00! 2.00 10.00 +4001
ROYP0 NFN  10.0 100 120 60! 20.00010.,00! 1,50 10.00 1.000! 200t
BIY91 NFN  10.0 80 100 601 20,00010,00! 1.50 10.00 1.000! .20(t1F)
RDY92 NN 10.0 60 80 60! 20.,00010.001 1,00 10,00 1.0001 20(tF)
BU135 NFN 1,50 4% 45 121 40,000 151 .50 + 50 0501
BD136 FNF 1.50 45 45 121 40.000 151 .50 + 50 L0501
BO137 NFN 1,50 &0 60 121 40.000 151 L850 + 50 0501

15-14



Motorola Power Transistors Short Form Device Characteristics

DEVICE
BD138
RD139
EBO140
BD165
BD166

B167
BD168
BD149
BD170
BD175

BD176
BD177
BD178
BD179
B8O

BD183
BD186
BD187
ED188
BD189

ED190
BD233
BD234
BD235
BD236

BD237
BD238
BD239
BD23%4A
BD239B

BD239C
ED240

BD240A
BD240R
BD240C

ED241
RD241A
BD241EB
BD241C
BD242

BL242A
BD242R
BD242C
ED243

BD243A

ED243E
BD243C
BD244

BD244A
ED244R

Fol
ar

ity
FNF
NFN
FNFP
NFN
FNF

NFN
PNF
NFN
PNF
NFN

PNF
NFN
FNF
NFN
FNFP

NFN
PNFP
NFN
FNF
NF'N

FNF
NFN
FNF
NFN
FNF

NFN
FNF
NFN
NFN
NF'N

NF'N

FNP
FNP
FNF

NFN
NFN
NF'N
NFN
FNFP

FNF
FNF
FNF
NFN
NFN

NF'N
NFN
FNF
FNF
PNF

IC Veeo Veoev

max
cont
1.50
1.50
1.50
1,50
1.50

1.50
1.50
1.50
1.50
3.00

3.00
3.00
3.00
3.00
3.00

4.00
4,00
4,00
4,00
4.00

4,00
2.00
2.00
2,00
2,00

2.00
2.00
2,00
2,00
2,00

2,00
2.00
2.00
2,00
2.00

3.00
3.00
3.00
3.00
3.00

3,00
3.00
3.00
6.00
6.00

6.00
6,00
6400
6400
6.00

SUS
v
60
80
80
45
45

or
Vebo
60
80
80
45
45

60
60
80
80
45

[ SRR R el E -}
o

CCCOCT COMRMNR

ity b P31

coouut

Hfe

mir

40.000
40,000
40,000
15,000
15,000

15.000
15,000
15.000
15.000
15,000

15.000
15.000
15.000
15.000
15,000

15.000
15.000
15,000
135.000
15.000

15,000
25,000
25.000
25.000
23.000

25.000
25,000
15.000
15.000
15.000

15.000
15.000
15,000
15.000
15.000

10.000
10.000
10,000
10,000
10.000

©10.000

10.000
10.000
15,000
15.000

15.000
15.000
15.000
15.000
15.000

15-15

@
Ic
amEs |

+ 151

<151

151

+501

+ 501

+ 3501
+ 501
5010
#5501
1.00:

1.001
1.001¢
1.00:
1.001
1.001

2,001
2,001
2.001
2.001
24001

2.00!
1,001
1,001
1.001
1.001%

1.00:
1.001
1.00!
1,001
1.001%

1.00!
1.00!
1,001}
1.001¢
1.001

3,001
3,001
3.001%
3.001
3,001

3,001
3.001
3,001
3,001

‘3.001

3,001
3,001
3,001
3.001
3,001

Vee
satl
max
+ 50
+50
+ 350
+ 50
+ S50

+ 50
« 50
« 50
+ 50
80

+80
80
+ 80
.80
+80

1.00
1.00
1.00
1.00
1.00

1.00
+ 60
« 60
+60
+ 60

+60
+ 60
70
+ 70
70

+ 70
+ 70
70
+70
+ 70

1.20
1.20
1.20
1.20
1.20

1.20
1.20
1.20
1.50
1.50

1.50
1.50
1.50
1.50
1.50

@
Ic
ams
50
V50
50
+50
.50

1.00

3.00
3.00
3.00
3.00
3.00

3,00
3.00
3.00
6.00
6,00

6.00
6400
64,00
6400
6.00

&

e itf

Ib

micros
or

ames i Ft Mhe

+ 0501
03501
+ 0501
+ 0501
+ 0501

0501
+ 0501
+ 03501
L0501
+1001

+1001
+1001
+1001
41001
+1001

+ 2001
+ 2001
2001
+ 2001
+ 2001

+ 2001
+ 1001
+1001
«100}
+1001

«1001
+1001
2001
2001
« 2001

+ 2001
+ 2001
2001
+ 2001
+ 2001

26001
+ 6001
6001
+ 6001
+6001

+ 6001
«6001
6001
1.0001
1.0001

1.000:
1.0001
1.0001
1.0001
1.0001

6(FL)
GH(FL)

H(FL)
6(FL)
6(fL)
6(ft)
3(fL)

3(FL)
(L)
Jf)
3(FL)
3(FL)

20f)
20F)
2084
20Ft)
20F1)

2084
J(FL)
3¢fL)
3(fL)
3¢fL)

3(ft)
3(FL)
3L
3(fL)
3D

3(fL)
JFL)
3(ft)
KISA
3P

J(fL)
3¢fL)
3(FL)
3fL)
3D

3P
3(F)
J(FL)
3(fL)
3L

3(Ft)
KISa %
3(fL)
3L
3¢



Motorola Power Transistors Short Form Device Characteristics

DEVICE
ED244C
BD245

BD245A
EBD245B
BD245C

BD246
BD246A
BD246B
BD246C
BD249

BD249%9A
ED249B
BD249C
BD250

ED250A

BO2SOR
ED250C
BD311
ED312
BD313

ED314
BD315
BD316
BD317

BD318

BD38S
B384
BD387
BD388
ED389

EBD390
BD411
BD412
ED413
BD414

BD433
BDA34
BD435
BD436
EDA4A3Z7

BD438
BDA3?
BL440
ED441
BL442

EBDS33
BDS34
BDS3S
BD336
BDS37

Fol
ar

itw
FNF
NFN
NFN
NFN
NFN

FNP
FNP
FNF
FNP
NFN

NFN
NFN
NF'N
FNF
FNF

PNF
FNFP
NFN
PNF
NFN

FNF
NFN
FNF
NPN
FNFP

NFN
FNF
NFN
PNP
NFN

PNF
NFN
NFN
FNF
FNF
NFEN
PNP
NFN
FNFP
NFN

FNF
NFN
FNF
NFN
PNF

NPN
PNF
NFN
FNF
NFN

IC Veceo Veoev

max
cont
6.00
10,0
10,0
10.0
10.0

10.0
10.0
10.0
10.0
235.0

25.0
2540
25.0
25.0
2340

2340
25.0
10.0
10.0
10.0

10.0
16.0
16.0
16.0
16.0

1.00
1.00
1.00
1.00
1.00

1.00
2,00
2,00
2,00
2,00

4.00
4,00
4,00
4.00
4.00

4.00
4,00
4,00

. 4.00

4.00

4,00
4,00
4,00
4.00
4.00

SUs
v

100
45
60
80

100

100
60
60
80

80
80
80
100
100

or
Vebo
100
45
60
80
100

100
60
60
80

80
80
80
100
100

101

3461
361
361
361
3614

361
3464
361
361
364

501
501
501
9501
G501

Hfe

min

15,000
20,000
20,000
20.000
20,000

20,000
20,000
20,000
20,000

@ i
c i
ames |
3.00!
3.001
3.001!
3.001
3,001

3.001
3.001
3,001
3.001

10.00015.001

10.00015.001
10.00015.001
10.00015.00!
10.00015.001
10.00015.00!

10.00015.00!
10.00015.00!

25.000
25.000
25.000

25,000
25.000
25.000
25.000
25,000

60,000
69.000
60.000
60,000
60,000

60,000
15000.
10000.
15000,
10000,

§0.000
50.000
90.000
50.000
40,000

40,000
25.000
25,000
15.000
15.000

23.000
25.000
25.000
25.000
15,000

15-16

5.00!
5.001
4,001

4.001
8,001
8.00!
G.00!
G007
251
o251
251
251
251

2351
+ 501
$ 501
« 501

+ 501

2,001
2,001
2.001
2,001
2,001

2,001
2.001
2.001
2,001
2,001

2,001
2,001
2,001
2.001
2.00!

e
Ic &

amrs
6.00
3.00
3.00
3.00
3.00

3.00
3.00
3,00
3.00
15.00

15.00
15.00
15.00
15.00
15.00

15.00
15,00
G400
G400
G.00

5.00
8.00
8.00
8.00
8.00

25
+ 25
¢ 235

« 20

23

¢ 235
1.00
1.00
1.00
1.00

2,00
2,00
2.00
2.00
2.00

2.00
2,00
2.00
2,00
2,00

2.00
2.00
2,00
2,00
2,00

@ tf micro$

Ib 1} or
ames it Mhz
1,0001! 3(ft)
+ 3001 3(fL)
+ 3001 3(ft)
+ 3001 3(ft)
+ 3001 3(FL)
+ 3001 3(ft)
+ 3001 3(ft)
+ 3001 3(Frt)
+ 3001 3(ft)
1.5001 3(Fft)
1.5001 3(ft)
1.5001 3(f)
1.5001 3(ft)
1.50014 3(ft)
1.5001 3(ft)
1.5001 J(ft)
1.5001 3(ft)
+ 5001 4(FL)
+5001 4(Ft)
+ 5001 4(ft)
+ 5001 4(ft)
+8001 1¢(Ft)
+8001 1(ft)
+8001 1¢Ft)
+8001 1(ft)
+0104 75(ft)
+ 0101 75(ft)
+0101 75(f4)
+0101 75(ft)
+0101 75(ft)
+0101} 75¢CFt)
L0021 100(Ft)
+0021  100(FL)
0021 S0(ft)
+0021 S0(ft)
+ 2001 ()
+ 2001 3(ft)
+ 2001 3(ft)
« 2001 3(ft)
«2001 3(ft)
+2001 3(ft)
+ 2001 3¢t
2001 3(fL)
+ 2001 (Pt
+ 2001 3(Ft)
+2001 3(ft)
+ 2001 3(ft)
«20010 - ()
+2001 3¢t
+2001 (L)



Motorola Power Transistors Short Form Device Characteristics

NEVICE
RIG38
BIG7%5A
BI&76
Bl676A

CBDGTY

- BRE77A

- BIG7H
- BI&78A

- RDGTY

BII&79A
B68BO
RBRIGBOA
BI&81
RD&B2

BRO74%

RI7A5C
BI746

BI7460
BO7 46K
BI7460
BOZ7E
BR776

RO7727
BI778
RIZ79
BIZEO
BO76S5

BO786
ROZ87
BRN788
BO78Y
RO7¢0

BI79 1
BI792
BIV79%
BI796
BI797

BO798
BO799
EDSOO
BRUOBO1
ROBO2

BIOBOY
B804
BOGO7
B8O
BIgaoy

Fol
ar

itw
FNF
NF'N
NFN
FNF
FNF

NEN
NEN
FNF
PN
NEN

NF'N
PN
FNF
NEN
FNE

NFN
NFN
NEN
NFN
PN

FNF
FNF
FNF
NFN
FNF

NFN
FNF
NEN
FNF
NEN

FNF
NFN
FNF
NFN
|:Z- N ]2:-

NFN
N
NEN
N
NFN

FNF
NFN
FNF
NN
FNF

NEN
IIZ‘ N III-
NFN
FNF
NN

IC Veeo Voev

Ma
cornt
4,00
4,60
4,00
4700
4,00

4.00
4.00
4.00
4,00
4,00

4.00
4,00
4.00
4.00
4.00

20.0
20.0
20.0
20.0
20.0

20.0
20,0
20.0
4.00
4,00

4.00
4.00
4,00
4,00
4,00

4,00
4,00
4,00
4,00
4,00

4,00
4.00
8.00
8.00
8.00

8.00
8.00
8.00
8,00
8,00

10.0
10.0
10.0
10.0
10.0

S
v
80
4%
4%
4%
4%

4O
60
&0
&40
80

80
80
80
100
100

45
60
80

100
45

&0
80
100
4%
4%

&0
&0
80
80
4%

4%
&0
&0
80
80

100
100
45
4%
60

&0
80
80
100
100

or
Vebo
80
4%
45
4%
4%

60
60
60
60
80

80
80
80
100
100

1]

70 1
90 1

110 1
GO 116

70
90
110
45

5

&0
&0
80
80
60O

&0
80
80
80
80

100
100
45

4%
60

GO
YOI
901
SO
GO

Hfe

min

1%5.000
750,00
750,00
250,00
750,00

750,00
70,00
75000
750400
750,00

75000
750,00

750,00
750,00

20,000
20,000
20,000
20,000
20,000

20,000
20.000
20,000
70,00
750,00

75O 00
750,00
PEO .00
750 4 00
25,000

25,000
25000
235000
20,000
20,000

20,000
20,000
25,000
25,000
25,000

25,000
15000
135,000
15,000
185,000

1350006
15000
15000
15.000
15,000

156-17

@
0w
Bmes |
2.001
L5010
2,001
1501
2,001

1500
2.001
1,801
2001
1,600

2,000
1501
2.001
1,301

L5010

G001
G001
F.001
. 001
e 001

G001
H.001
G000
2,001
24001

2001
2. 001
20010
2001
1.001

1,001
1.001
1,001
1.001
1.001

1001
1.001
3001
3. 001
F.001

3,001
F.001
F 001
3,001
3,001

4,001
4,001
4.001
4,001
4,001

Vee
sal
[T
+80
s 00
2.50
00

2600

280
2.80
2,50
2.80

2,80

2.80
2.0
2.80
2480
2850

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.0
150

1.50
150
1,50
150

+ 40

+ 40
+ 40
+ 40
50
+ 50

+ 50
+ 50
1.00
1.00
1.00

1.00
1,00
1.00
1.00
1,00

110
1.10
1410
1.10
110

@

Ic
s
2.00

Q0
150

+ Q0
1,50

150
2.00
1,50
2.00
1,50

2,00
1.50
2,00
150
1,50

H.00
G5.00
G, 00
G.00
5,00

.00
U.00
G5, 00
150
150

160
160
180
1.50

50

50
e 0
L0
+ 0
0

50
+ 50
3,00
3,00
3,00

3,00

3,00

300
3.00
3.00

4,00
4,00
4,00
4.00
4,00

&

@ ttF micro8

Ik
BmE s |
+ 2001
0001
Q301
L0001
L0301

+ 0301
0401
0301
+ 0401
0301

+ 040
0301
L0401
+ Q301
L0301

50010
L5001
5001
L3001
L5001

L5004
E001
5001
0061
L0061

L0061
L0061
Q081
008
050

+ QU0
L0501
OG0
LOUEO
+ QU0

L0501
SO0
3001
L3001
3001

3001
+ 3001
+ 3001
+ 3001
+ 3001

+4001
+4001
+ 4001
<4001
4001

.

ar
Mha
3P

1Oft)

LOFL)

1)

LOFL)

1)

Loft)
1CPL)
LOPt)

5CPE)
5 (Ft,)
5P
5CPt)
5(ft)

5(Ft)
5P
5Pt
200P)
200FL)

QOCLT)
200D
2008
2OCPL)
HOCFL)

SOCPL)
GOCFL)
SO P
40 CTL)
40 CFLD

A0 ()
EIVNG ]
IR R
Pt
EAQ R

FOFL)
RIG R
S
LOPt)
1Ot

LOrt)
LCPt)
LOFt)
LOFL
LOrL)



Motorola Power Transistors Short Form Device Characteristics

LEVICE
ROBLO
BLBYS
BOBPSA
BLBY6
BUBY&6A

B89
BDEY7A
EDG9s
BIB98A
RIBYY

BOBY9A
RI900
ROFO0A
BI9O1
BO9O2

EF 466
BF 467
EBF 468
BF7G7
RFZ258

RF 759
BF760
BF761
BF762
BF787

BF 788
BF 789
BF790
BF 791
BF 792

RUS3E
BUSE?
BUSAGF
BUS44F
BUS47

BUS47A
BUS47AF
BUG47F
BUS4A8
BUSABH

BUS48AF
BUS48F
BUSYE
BUSYEM
BUTL3

BUTL4
BRUTL1E
BUTL1é
BUT33
BRUT34

Fol
ar

itw
FNF
NFN
NF'N
FNF
FNF

NFN
NFN

FNF

FNF
NEN

NFN
FNF
FNF
NN
FNF

NN
NN
NF'N
NN
NFN

NFN
PN
PN
l:Z' N ll:'
NFN

NEN
NEN
FNF
FNF
FNF

NFN
NF'N
NP
NPN
NPN

NPN
NPN
NPN
NPN

NP

NPN
NPN
NN
NFN
NFN

NF'N
NFN
NF'N
NF'N
NFN

e
max
cont
10.0
8.00
8,00
8,00
8,00

8,00
8.00
8.00
8,00
8.00

8.00
8400
8.00
8.00
8.00

1.00
1.00
1,00
500
+ 500

L3500
+ G000
500
G500
+ 100

+ 100
100
+ 100
+ 100
100

20,0
20.0
3.00
S5.00
9.00

$.00
9.00
$.00
1%.0

28.0

2.0
20.0
12.0
Vb0
H0L.0

Veeo
SLIG
v
80
4‘..
4%
4%

450
450
450
450
450

450
G0

450

450
400

G000
700
1000
400
G500

Veev Pl
or W i
Vebo H
80 901
45 701
45 701
4% 701
45 701
&0 701
40 701
40 701
&0 701
g0 701
g0 701
80 701
80 701
100 701
100 701
150 101
200 101
250 101
250 101
300 101
101
101
104
101
101
300 101
350 101
2H0 101
300 101
IH0 100
0 201
O 201
auo 7ui
g%0 801
GEO 1501
1000 1ﬁ0}
1000
gu50 1
GE0 17
1000
1000 |
8E50
BH0
1000
HO0 1L7%
8u0
1000
1400
400
gE0 2501

@
Hfe o
mir BMESH |

1J.000 4,001
JO 00 3.001
: 4,001
3,001
4,001

3,001
4,001
F.001
4,001
F.0010

4,001
3,001
7850.00 4,001
75000 3.001
ZH0.,00 3.001

40,000 101
40,000 101
40,000 101
40,000 031
40,000 031

40,000 031
40,000 031
40.000 031
40,000  L031
S0.000 L0

G0.000 L0210
S0.000 L0
H0.000 021
H0.000 L0210
H0.000  L021

0. 00010.00:
F0.00010,001
&, 0000 2,001
7.0000 3,001
70000 6,001

7.0000 4,001
7.0000 6.0010
Z.0000 4,001
8.000010.00:
8.000010.001

G.000010.001
g.000010.001
. 000020.001
8.000020.001
F0.00010,001

30.000 B.001
B0, 000 &.001
Q000 B.001
F0,00020.001
30.00014,001

15-18

Ve
sal
ma s
1.10
2.30
250
250
2,80

2.0
2.80
2.50
2.80
2. 50

2.80
280
2.80

2G50
250

150
150
150
+60
+HO

s 6O

e 70
1.00

1.00
1.00
1.00
1.00
L.00

1.00
1.00
1.00
1.00
1350

14380
L.H50
1,50
1.0
1,80

150
150
1,60
1,80
2. H0

200
200
H.00
2,00
2.00

@

Ic
amrs
4,00
3.00
4,00
3.00
4,00

.00
4,00
3.00
4.00
F.00

4,00
3.00
4,00
3,00
3,00

+ 20
20
20
03
203

03
+03
03
03
0l

0L
0L
0L
« Ol
L0l

12,00
12.00
2.00
3,00
&.00

&.00
6,00
& 00
10.00
10.00

10.00
10.00
20,00
20,00
10,00

8.00
&.00
12.00
20,00
14,00

&

@ HLf micro8

Tt

ar

ames i L Mhe

+4001
L0
L0161
L0121
+0161

L0121
L0160
L0120
L0161
Q121

Q1610
L0132
L0160
LO120
L0120

L0201
L0201
L0201
L0031
L0031

L0031
L0031
003,
L0031
L0011

L0011
L0011
L0011
<0011
L0011

12001
120010
IRlelon
L6001
1.200:

12001
12001
12001

2,000
2.0001

20001
20001
400010
4.0001

000

400
3001
&+ 0001
10001
L8001

1)
LOft)

LOft)

LOft)

10D

LOrL)

LOft)

LOOCFL)
100CFt)
LOOCFL)
A5 P
45 CFL)

4GP
A5 CFL)
A5 CFL)
45 CFL)
HOCPL)

HOCFL)
HOCTL)
HEOCFL)
&HO L)
HOCTL)

LROCLT)
L2
«30CLT)
f30CLT)
S3ECLTD

SEGCLF)
L3000
L30T

L300LT)
L30CLT)
s 306D
s30T
SBOCLT)

SBOCLT)
LBOCLT)

LeBO L)
La &0 CLT)
LoO0CHT)



Motorola Power Transistors Short Form Device Characteristics

DEVICE
BUT3S
BUT3é
RUTEOF
RUTSLF
RUVLO

RUVION
EUVLL
RUVLIN
BRUVLZ
RUVZO

BrUV2L
RUV2IN
BRUV2Z
RUVR:
BRUVZ24

RUVRE
RUV2SE
RUVRY
RUX10C
BUXL1C

(W
GG

BUXLRCECT
RUX13
BUXL13CECC
BUX14
RUXLACECE

BUX1ES
RUXLECECE
BUX3Y
BUX40
EUX41

BUX41N
BUX42
RUX43
RUX44
RUX4S

RUX46
RUX47
BUX48
RUXA8A
BUX8O

RUX81
BUX82
RUX83
BUX8B4
RUX8E

BUY49F
BUY&9A
RUY&YR
BUZ0S
RUZ08

ol
anr

dtw
NN
NF*N
NF'N
NN
NN

NN
NFN
NF'N
NFM
NFN

NFN
NN
NFN
NFN
NFN

NFN
NN
NF'N
NFN
NFN

NF'N
NN
NFN
NFN
NF'N

NN
NFN
NF'N
NN
NFN

NF'N
NFN
NFN
NF'N
NFN

NF'N
NF'N
NFN
NFN
NF'N

NFN
NF'N
NFN
NFN
NEN

NFN
NFN
NN
NF'N
NF'N

e
[TE3
cornt
40,0
24,0
8,00
15,0
30.0

2.0
25.0
20.0
20.0
H0.0

0.0
A0, 0
40.0
30,0
20.0

185.0
20.0
185.0
2G40
20.0

20.0
15,0
1350
10.0
10.0

8.00
8.00
30.0
20.0
20.0

18.0
12.0
10.0
8.00
5,00

.60
8.50
1%5.0
12,0
10.0

10.0
5,00
.00
2.00
2.00

3.00
10.0
10.0
2,80
5.00

Vaoed
Ll
v
700
1600

500

500
123
122G
200
160
250

126G

200
160
2H0
2%

400

G500

Y0
120
12%

200

Voey
or
Yoo
1000

R
400
400

H00
GO0

20
125

200

160
250
2%
400
GO0

400
400
400
450
400

450
400
450
400
450

200
400
325

700
700

4G50 138

H00
GO0
120
160
260

220
300
400
450
OO0

BE0
850
850
1000
800

1000
800
1000
800
1000

250
1000
800
1500
1500

Fefi
W o

i
2H00

2004

16504
1501
1201
1201
1204

1201
13201
1201
1201
1201

831
1071

128

12810

1141

1141
841
841
IV
G041

201
1001
1001

Héi

201

@
Hite oo
fii B

F0.00012.001
5,000016. 001
F0L.000 2,000
40,000 5,001
20.00010.001

20,00010.001
E0.000 6,004
20,000 8.001
20,000 H.001
20.00025. 001

20.00012.001
15, 00020, 001
20.00010.001
15,000 8,001
15,000 &.0010

15000 4,001
LO0000 L0010
L00000 L0010
20.00010.001
20,000 6,001

20,000 5,001
15,000 4,001
5. Q00 4,001
15,000 3,001
15,000 3.001

15,000 2,001
000 2,001
0001200
15,00010.001
15,000 S.001

15,000 8.001
15,000 4,001
15,000 3,001
15,000 2.001
15,000 1.001

5.0000 2,501
50000 6,000
L00000 L 001
5.0000 8,000
5L, 0000 §.001

50000 H.001
5,0000 2,501
5,000 2,501
10.000 301
10000 L3014

30,000 LU0
15,000 2,800
15,000 2,501
2,0000 2,001
22500 4,500

15-19

Ve
st
T
2,00
S 00
200
2,00
+ (()O

1,00
+ &0
+ 0
00
+ ({) 0

+ 60
1.00
1.00

80

LGB0

¢ \)()
150
150
120
180

1,50
80
1.50
+ &0
1. E0

e
1850
L 20
120
120

120
120
1.00
1.00
1.00

1050

160
1,50
150
1.00
1.00

20
220
"M).Au

8,00
.00

@
e

M
12.00
24,00

5.00
10.00
10.00

10.00
& 00
§.00
G.00

25,00

12.00
20.00
10,00
8.00
&L 00

4,00
12.00
3.00
20.00
1200

10.00
4,00
8,00
3.00
G 00

2.00
4,00
12.00
10.00
5,00

B.00
4.00
300
2.00
1.00

2850
6. 00
10.00
8.00
.00

§.00
280
280
1.00
1.00

50
8.00
8.00
2.00
4,50

@ P micro$

& Ib o

ar

ames | TL Mhe

+&HO0
12,0001
«2H0
LH000

L. 0001

10001
LAHO0
LBOO0
LE00

25001

12001
2,000
10001
16001
12001

L8O
1.2001
LBO0H
2.0001
L2001

12801
LHO0H
L6001
+H00
12001

+A00 1
L8001
+ 2001
L0001
SE00

L8001
+A00 1
0\{/‘51

LS00
l L2001
2.0001
16001
10001

1,000
S5O0
S5O0
FROO
L2001

+QH0
2800
25001
10001
20001

LeR20CLT)
O LT
G
«JOCLT)
LAECLTD

A5 LT
A0 CLTD
2E LT
SOCLT)
SRE LT

A0 CLT)
cR2OCLT)
S BECLTD
A0 LT
LFOCLT)

SO0 CLT)
LS CLTD
S1ECLTD
L 30CLT)
A0 LT

LHOCLT)
SBOCLT)
L. 000t
FOCLT)
L 20CLT)

LOOCLT)
J°40(Ll)

A0 ()

SRE LT
A0 CLT)
SROCLT)
LFOCLT)
LROCET)

GO LT
s HOCLT?
LHOCLT)
+HOCET)
LBOCLT)

LBOCET)
LBOCLT)
LBOCLT)
Lo40 L)
Le40 L)

1. 00CLT)
L. 00CLM)
1. Q0L

A0 CLT)



Motorola Power Transistors Short Form Device Characteristics

NEVICE
BUZ208A
EUZ208D
BUZ2OY
BU323
BUZ23M

BU324
BU32éA
BUAOS
BU4AOY
BUSOS

BUBOO

MJE "5 Q02

MJE 1"5()0(:

MJELTZ005A
M. 150()(‘:

MJEL3007A
MJEL3008

MJEL300%
MJEL3009A
102E

M. 3'434()

Frol
ar

At
NF*N
NN
NFN
NF'N
NF'N

NN
NN
NN
NFN
NFN

NFN
NN
NFN
NN
NFN

NN
NFN
NF'N
NN
NN

NFN
NF'N
NF'N
NFN
NFN

NEN
NN
NFN
FNF
NFN

FNF
NFN
NFN
NEN

FNE

NEN
NEN
NFN
FNF
'ZZ' N I.‘f'

IZ:-NIIZ’
PN
PN
NFN
NN

I
(TR
cont
18,0
500
5,00
13:0
10.0

& e 00
G 00
P00
700
8,00

8,00
7400
700
700
e Q0

180
150
150
4,00
4,00

4,00
8,00
8,00
8,00
12.0

12.0
12.0
8.00
8,00
8,00

8,00
H.00
.00
He 00
UL 00

4,00
4.00
4,00
4,00
4.00

4,00
10.0
10.0
10.0
10.0

+H500
500
300
4.00
10.0

¢
GLI%
U

700
700
800
3E0
400

372G
400
200
150
700

700

Q
400
425
700

300
400
400
300
400

400
F00
400
400
300

400
400
120
120
150

150
45O
450
28
25
80
80
100
820
80

100
&Q
60
&0
&0

300
300
30

Veev ol @
ar W i Hfe oo
Voho omin ETT
1H00 201 ¥ 45500
LEO0 401 4,200
L7000 200 2,2% F.0010
GO0 1751 150,00 6,00
Q0 1FEL 150,00 .00
8O0 P01 30,000  L601
FOO PO 30,000 .60
400 H01 10000 5,00
30 601 10,000 H.00!
LHO0 PEHD 2.2500 4,501
1500 4“;().
400

4EO P

475 ;

LEO0 401 2,.2500 4010:
00 401 55,0000 1.001
00 4010 H.0000 1.00!
B30 401 H,.0000 1,001
&00 78 8.0000 2,00
700 ZH1 8.0000 2.001
SEO 7ED B.0000 2,00
Q0 8O #,0000 2,00
700 801 88,0000 2,001
BEQ 8O 8.0000 2.00!
SO0 1001 B.0000 H,.00!
700 1001 8,0000 5,001
BEO 1001 8,0000 5,001
20 501 40,000 2,001
120 H01 40,000 Q0
LEY S0 40,000 2.00!
L5 A40. 000 2,001
G50 S.0000 H.001
850 70000 5,001

40 A5 000 2,001
40 45,000 2,001
80 40,000 201
80 40,000 L2010
100 40,000 201
80 40.000 201
80 40,000 201
LOO 186 40,000 201
70 901 20,000 4,001
700 781 20,000 4,001
70 901 20,000 4,001
70 0 7810 20,000 4,001
300 200 30,000 .05
300 201 30,000 .05
30 281 25,000 1.00!
40 401 40,000 1.00!

200

15-20

20.00010.001

fij 00

1.00
100
100
A0
+ &0

+ QO
1.00
100
100
100

1L.00
1,00
250
« 50
G0

+ 30
+ 30
« 30
« 30
+ 30

+ 30
1.10
1610
1.10
110

+00
+ 00
00
00

250

@

-
B IRl
A 50
450
F.00
& 00
& Q0

4,00
4.00
G 00

00

4,50

4,50
4,00
4.00
4,00
450

L.00
1.00
100
2,00
2,00

200
2.00
2,00
2.00
e Q0

e Q0
G500
1.00
100
1.00

100
3,00
.00
200
200

1.00
1:00
1.00
+ G50
+ G0

G50
4,00
4,00
4.00
4.00

00
Q0
00
00
G 00

@ P

& It

ames T

hvooo.
20001
1 + 300
o 1200
1201

<G00
20001

20001
LOBG!
L0801
L0801

2,0001

LEH00
4001
<AQ01
+ 4001
L0001

L0001
L0061
+ 1001
<1001
1001

100
SA00
30010
2001
2001

+1001
+ 1001
100!
QU0
LOUO

QU0
4001
400
4001
+ 4001

L0001
Q001
L0001
Q00
LH00H

i oS
o

M

+AOCLE)
cHOCLT)
SAQCLT)
e QOCHLT)
e QOCLT)

L0t
1. 0()(1 L

s AECLTD
cHOCLT)

LHOCLT)
PP
PO
PP

CHOCLT )

fFOCLT)
cFOCLT)
cFOCLTD
fPOCLTD
cFOCLTD

SROCLT)
s 0L
fFOCLTE)
cFOCLTD)
s FOCLT)

fFOCLED
fFOCET)
00
300F)
J0CTL)

IOt
S ROCLT)
SLECLT)
GECFL)
GECFL)

4O CFL)
40Tt
40 L)
400D
400D

A0 P
20760
EXG R P]
2OPL)
201

L)



Motorola Power Transistors Short Form Device Characteristics

DEVICE

MJE4341
MJE4342
MJE4343
MJE4350
MJEA435G1

MJE4352
MJE4353
MJESLT
MJES2T
MJES20

MJES3T

MJESBG0
MJESBI1
MJES8G2
MJE700T

MJEZ01T
MJE702T
MJE703T
MJEBOOT
" MJEBOLT

MJEBOZT
MJEBO3T
MJEBG00
MJEBS01
MJEBS02

MJEBS03
MJ1000

MJ10000
MJ10001
MJ10002

MJ10003
MJ10004
MJ10003
MJ10006
MJ10007

MJ10008
MJ10009
MJ1001

MJ10013
MJ10014

MJ10020
MJ10021
MJ10022
MJ10023
MJ10024

MJLO02T
MJ10050
MJ10100
MJ10200
MJ11011

Fol
ar

ity
NFN
NFN
NF'N
FNF
FNF

FNP
PNF
NFN
NPN
NFN

NFN
FNP
FNF
PNF
PNF

FNF
FNF
FNF
NFN
NFN

NFN
NFN
NFN
NFN
NFN

NFN
NFN
NFN
NFN
NFN

NFN
NFN
NFN
NFN
NFN

NFN
NFN
NFN
NFN
NF'N

NFN
NFN
NFN
NFN
NFN

NFN
NFN
NFN
NN
FNF

Ic
max
cont
10.0
10.0
10.0
10.0
10.0

10.0
10.0
G.00
S.00
3.00

G9.00
8,00
8.00
8.00
4.00

4.00
4,00
4,00
4,00
4,00

4,00
4,00
2450
2,50
S.00

5.00
8.00
20.0
20.0
10.0

10.0
2040
20.0
10.0
10.0

20,0
20.0
8.00
10.0
10.0

60.0
60.0
40.0
40.0
20.0

20.0
75.0
150.
300,
30,0

Veeo
SLIG

120
140
1460
100
120

140
160
2380
300

30

350
300
350
400

60

60
80
80
60
60

80
80
700
800
700

800

60
350
400
3350

400
350
400
350
400

450
500

80
550
600

200
2350
350
400
750

850
850
450
250

60

Veey
or

Veho
220
240
260
200
220

240
260
350
400

30

4350
350
400
450

b ool =)

1281
1251
1251
1251
1251

1251
1251
801
801

251

801
801
801
801
501

501
501
501
501
501

501
501
651
651
801

801

1751
17351
1501

1501
17518
1753
1501
1501

1731
17351

901
1751
1751

2001
2301
2501
23501
2001

2501
5001
$5001
5001
2008

Hf'e
min

@
I
amrs !

20,00010.001
20.,00010.00}
20.00010.001
20.00010.001
20.00010.,001

20.,00010.001
20.00010.,001

5.0000
5.0000
25,000

5.0000
5.0000
5.0000
5.0000
750,00

750,00
750.00
750400
750,00
750,00

750400
750,00
743000
75000
7.+5000

7.+5000
1000.0

G.0018
54001
1.001

54001
G.001
G.001
54001
1.3501

2,001
1.3501
2.001
1,501
2,001

1,508
2,001
$500
+501

1,001

1,001
34001

40,00010.001
40.,00010.00!

30.000

30.000

54001

5.001

40.00010.001
40,00010.001

30.000
30.000

5.00!
5.001

30.00010.001
30.00010,001

1000.0

3.001

10.00010.,001
10,00010,001!

75.00015.,001
75.00015.00!
50.,00010.0014
50.,00010.001

50.000

50.000

5.001

5,001

35.00050.001
50.00000.001
75.00000.001
1000.020.001

156-21

Vee
sat
max
+50
S0
+ 50
+ 50
+ 50

50
+ 350
2,00
2,00
+ 00

2,00
2,00
2.00
2.00
2,50

2.80
2,50
2.80
2,50

2,80

2,50
2,80
2.00
2,00
2,00

24,00
2,00
1.90
1.90
1.90

1.90
1.90
1.90
1.90
1.90

2.00
2.00
2.00
2.90
2.50

2,20
2420
2.20
2.20
2,20

2420
2.00
2.00
2.00
3.00

@

Ic
amFs
5.00
5.00
5+00
5.00
5400

§.00
5.00
5.00
5.00

+ 00

§.00
4,00
4,00
4,00
1.50

2.00
1.50
2,00
1.350
2,00

1.50
2.00
1.00
1.00
2,50

2,50
3,00
10,00
10.00
5.00

5.00
10.00
10.00

5.00

5.00

10.00
10.00

3.00
10.00
10.00

30,00
30,00
20.00
20.00
10.00

10.00
50.00
00.00
00.00
20.00

&

@ itf micro$

It i or
amrs i ft Mhe
L5001 1(ft)
5001 1(ft)
+ 5001 1(ft)
+ 5001 1(fE)
+ 5001 1(Ff4)
+5001 1¢f%)
+ 5001 1(f4)

2.0001 201t
2,0001 20Ft)
+0001
2.,0001 2071
1.000!  JS50(L1)
1.0001 L850t F)
1.0001 S50t F)
+ 0301
+ 0401
+0301
+ 0401
+ 0301 1(ft)
+0401 LOft)
+ 0301 1)
+ 0401 1)
+ 3301 2.000L1)
+ 3300 2,00(L1)
1.0001 2,00CtF)
1.0001 2,000t
L0121
240010 2.400LF)
+4001 2.400LF)
L2501 1.50¢LF)
+2501 1.850LF)
L4001 JE50LT)
L4001 JS0LT)
L2501 LH50LT)
L2500 JHOLT)
5001 J60(LT)
+5001  J60(LT)
L0124
2,000 1.,00¢tF)
2.,0001 1,000t
1.2001  J50(t1)
1.2000  J50(LTF)
1.0001  +20(tf)
1.0001 20t f)
1.0001 1.80¢(tF)
1.0001 1.80¢tF)
44,0001 S5,00(tf)
3.3001 0.00(¢tf)
5.5001 8,000t

+ 2001 4(ft)



Motorola Power Transistors Short Form Device Characteristics

DEVICE

MJ11012
MJ11013
MJ11014
MJ11015
MJ11016

MJ11028
MJ11029
MJ11030
MJ11031
MJ11032

MJ11033
MJ13330
MJ13331
MJ13332
MJ13333

MJ13334
MJ13335
MJ14000
MJ14001
MJ14002

MJ14003
MJ135001
MJ15002
MJ15003
MJ15004

MJ15011
MJ15012
MJ13015
MJ15016
MJ15022

MJ15023
MJ15024
MJ15025
MJ135026
MJ15027

MJ16002
MJ16004
MJ16006
MJ16008
MJ16010

MJ16012
MJ16014
MJ16014
MJ23500
MJ2501

MJ2955
MJ2955A
MJ3000
MJ3001
MJ4030

Fol
ar

ity
NFN
FNF
NN
FNF
NFN

NF'N
FNF
NFN
FNF
NFN

FNF
NFN
NF'N
NFN
NF'N

NFN
NF'N
NFN
FNF
NFN

Ic
ma
cont
30.0
30.0
30.0
30.0
30.0

G50.0
50.0
50.0
50.0
50,0

S50.0
20.0
20.0
20,0
20.0

20,0
20,0
70.0
70.0
70.0

70.0
15.0
15.0
20.0
20.0

10.0
10.0
15.0
15.0
16.0

16.0
16.0
16.0
16.0
16.0

H.00
G400
8.00
8.00
135.0

15.0
20.0
20,0
10.0
10,0

15.0
15.0
10.0
10.0
16.0

Veeo
SIS
v
60
?0
90
120
120

120
200
2850
350
400

450
G500
60
60
80

80
140
140
140
140

250
2350
120
120
200

200
250
2350
200
200

450
4350
450
4350
450

450
450

Vcev
or
Vebo

60 2
90 2

?0
120
120

140

200 :
250 2

200
200
350

350
400

400 2
200 2

200

850
850
850
8350
830

8350 |

850
850

2301

e i
Hfe w
min B3mes |
1000.020,00!
1000.,020.00!
1000,020,00!
1000,020.,00!
1000.020,00!

1000.025,001
1000.,025.00!
1000.025,00:
1000.025,001
1000.025.,001

1000.025.001
8,000010.00!
8.000010.001
10,000 5.00!
10.000 5.001

10,000 5.001.

10.000 §.00%
15.00050.00!
15.00050,001
15.00050,001

15.00050.00¢
23,000 4,001
23.000 4,001
23.000 5,001
23,000 5,001

20,000 2.00!
20,000 2,001
20,000 4.001
20,000 4.001
15,000 8.00}

15,000 8.00!
15.000 8.001
15.000 8,001
25,000 5.00!
23,000 5,001

540000 5,001
7,0000 5,001
H.0000 8,001
7.0000 8,001
G4000015,001

7+000015.001
5.000020.001
7+000020.001
1000.0 5,001
1000.0 5,001

20,000 4,001
204000 4,001
1000.0 5,001
1000.0 5,001
1000.010,001

15-22

Vee
sat
ma
3,00
3.00
3.00
3,00
3,00

2450
2.50
2,50
2,350
2.50

2.50
1.350
1.350
1.80
1.80

1.80
1.80
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

+80
80
1.10
1.10
1.40

1.40
1.40
1.40
3.00
3.00

2,50
2,50
3.00
3.00
3.00

3.00
3.00
3.00
2400
2.00

1.10
1.10
2.00
2.00
2,350

@
Ic

amrs
20,00
20,00
20,00
20.00
20,00

25.00
25,00
25,00
23,00
25400

25,00
10.00
10.00
10.00
10.00

10.00
10.00
25.00
25,00
25.00

25.00
4,00
4,00
G400
5.00

2.00
2.00
4,00
4,00
8.00

8,00
8,00
8.00
16,00
16,00

3.00
3.00
5,00
G5.00
10.00

10.00
15.00
15400
G400
H.00

4.00
4.00
5.00
.00
10.00

@ tf microb

& Ib i or
ames it Mhz
+ 2001 4(Ft)
+ 2001 4(ft)
+ 2001 4(ft)
22001 4(ft)
+ 2001 4(Ft)
$ 2501
2501
$ 2501
2501
£ 2501
« 2501
1,500 L70(tt)
1.5001 700t
2.0001  L70(LF)
2,000 L70t1)
2.0001  J70¢(tT)
2.0001  J70(LF)
2.5001  300(ft)
2.5001
2.5001
2.5001
+4001} 201t
+4001} 201t
+ 5001 20F1)
+ 5001 20Ft)
+ 2001
+ 2001
+4001 6. 00(LT)
+4001 6,000LTF)
+8001 4(1t)
+800! 4(ft)
+8001 4(Ft)
+ 8001 4(ft)
4,000 185(ft)
4,0001 15¢FL)
+4001 L200LF)
«3001 L1150
fH60T L200LT)
SH001 L1SCLT)
1.3000 20041
1.0000 15t
2.0001  L200tF)
15000 J15CLF)
+0201
0201
+4001 201t
+4001  LH0CLT)
L0201
0201
+0401



Motorola Power Transistors Short Form Device Characteristics

DEVICE
M.J4031
MJ4032
MJ4033
MJ4034
MJ4035

MJ4400
MJ4401
MJA502
MJ&E02
MJ6503

MJ802

MJB500
MJ8501
MJ8502
MJBS03

MJB8504
MJBS50S5
MJP00
MJ?01
MFSUO1

MPSUO0S
MFSUO6
MFSUO7
MPSUL0
MFPSUA4S

MPSUS1

MPSUSS

MPSUS6
MPSUS?7
MFSUS0

MPSUPS
TIP2955
TIF3053
TIF47
TIF48

TIF49
-TIPGO
2N30354
2N3055
2N305%5A

2N3441
2N3442
2N3583
2N3584
2N3585

2N3715
2N3716
2N3740
2N3741
2N3766

Fol
ar

itw
FNF
FNF
NFN
NFN
NFN

NFN
NFN
PNF
PNP
PNF

NF'N
NFN
NFN
NFN
NFN

NFN
NFN
PNP
FNF
NFN

NFN
NFN
NFN
NFN
NFN

FNF
FNF
FNF
FNF
FNF

FNF
FNF
NFN
NFN
NFN

NFN
NFN
NFN
NFN
NF'N

NFN
NFN
NFN
NFN
NFN

NEN
NFN
FNF
FNF
NFN

IC Veeo
max sus
cont v
16.0 80
16,0 100
16.0 60
16.0 80
16,0 100
5.00 300
5.00 400
30.0 20
8.00 250
8.00 400
30.0 ?0
2,50 700
2,50 800
5,00 700
5,00 800
10.0 700
10,0 800
8,00 60
8.00 80
2,00 30
2,00 40
2,00 80
2,00 100
+500 300
2,00 40
2,00 30
2,00 60
2,00 80
2,00 100
+500 300
2,00 40
15.0 [21¢]
15.0 &0
1.00 250
1,00 300
1.00 350
1.00 400
4,00 5%
15.0 &0
15.0 60
3.00 140
10.0 140
1.00 175
2,00 2040
2,00 300
10.0 &0
10.0 80
4,00 60
4,00 t21¢]
4,00 40

Veev
or
Veobo

80
100
40
80
100

650
8350
100
300
450

100
1200
1400
1200
1400

1200
1400
60
80
40

&0
80
100
300
50

40
60
80
100
300

50
100
100
350
400

450
500

90
100
100

160
160
250
375
500

80
100

80
80

Fd
W

1501
1501
1501
1501
1501

1001
1001
2001
1261
1251

200!
12351
1251
1501
1501

1731
1751
201
201
101

104
101
104
103
101

101
103
101
101
101

101
P01
P01

Hfe
min

e |
Ic
amrs )

1000,010.001
1000.010.001
1000.010.00!
1000.,010.001
1000.010.001

12.000
12,000
25.000
15.000
15.000

25,000
75000
7.+5000
7.5000
7.+5000

7.5000
745000
1000.0
1000.,0
50,000

60,000
60,000
30,000
40,000
4000.0

50.000
50,000
50.000
30,000
30.000

4000.0
20,000
20,000
30,000
30.000

30,000
30.000
25,000
20,000
20,000

25,000
20,000
40,000
25,000
254000

50.000
50.000
30,000
30.000
40.000

15-23

1,501
1.5014
7.501
2.001
2.001

7,501
V50!
V501

1,001

1,001

1.501
1,501
3.001
3,001
1.001

#2581
261
251
031
1.001

1.001
+ 251
W 251
251

011

1,001

4,001
4,001
+301
+ 301

V301
,301
V50

4,001

4,001

501
3,001
501
1.001
1,001

1.00!
1,001
251

+501

Vee
sat
mas
2.50
2.50
2+50
2.50

2,50

1.00
1.00

.80
1.50
1.50

+80
2.00
2.00
2.00
2.00

2,00
2.00
2.00
2.00

+ 50

+40
40
+ 40
75
1.50

+ 70
+ 50
+ 50
+ 50
o 7%

1.50
1.10
1.10
1.00
1.00

1.00
1.00
1.00
1.10
1.10

6.00
§5.00
5.00

+ 70

$ 70

+ 80
80
+ 60
« 60
1.00

e
Ic

amrs
10.00
10.00
10.00
10,00
10.00

3.00
3.00
7.+50
4,00
4.00

750
1,00
1.00
2,50

2,50

5.00
5.00
3.00
3.00
1.00

25
25
25
03
1.00

1.00

+ 25

$ 20

25

02

1,00
4,00
4.00
1.00
1.00

1.00
1.00

50
4,00
4,00

2.70
10,00
1.00
1.00
1.00

5.00
5.00

1.00

1.00
+ 50

&

e tf microS

Ib

or

ames it Mhe

+ 0401
+ 040!
0401
+ 0401
0401

+ 6001
+ 6001
$ 75010
1.0001
1.0001

7501
+ 3301
© L3301
1.000:

-1.0008

2.0001
2.0001
L0121
L0121
+1001

+0101
0101
+0101
+ 0031
L0021

+1001
0101
+0101
401014
0021

0021
4001
+A4001
+ 2001
+ 2001

2120010 -

+ 2001
060N
+ 4001
+ 4001

9001
20001
+ 12060
1250

1251

+ 5001

L5001

$ 1250
12810
+ 0501

+BOCLT)
+B8OCLT)

20F)
+S50CLT)
+S0CLT)

2074
2.000L1)
2,00(L1)
2,00¢L1)
2,000L1)

L20¢1)
L20CET)

S50CFt)

50(FL)
S50(Ft)
501D
A45(Ft)
100¢ft)

50(ft)
50(ft)
H50(fL)
S50(Ft)
60CTL)

S50(ft)
3D
I

104

100FE)

1L0CFL)
101D
3D
20FL)
6.00(LT)

8OCFL)
10(Ft)
3.000LF)
10¢FL)

A0 CLT)
+A0CLT)
KIG &
3L
10(FL)



Motorola Power Transistors Short Form Device Characteristics

DEVICE
2N3767
2N3771
2N3772
2N3773
2N3791

2N3792
2N4398
2N4399
2N4898
2N4899

2N4200
2N4910
2N4911
2N4912
2N4918

2N4919
2N4920
2N4921
2N4922
2N4923

2N5038
2N5039
2N30850
2N3051
2N5052

2NS190
2NG191
2NG192
2NS5193
2N5194

2N5195
2NG301
2NG302
2N3303
2N3344

2NG 345
2N5427
2N5428
2NG5429
2N5430

2NS629
2N5630
2NG631
2NG5632
2N3633

2NG5634
2N3655
2N35656
2NS&657
2N35683

Fol

ar
ity
NFN
NF'N
NN
NF'N
FNF

FNF
FNF
FNF
FNF
FNF

FNF
NFN
NFN
NFN
FNF

FNF
FNF
NFN
NFN
NFN

NFN
NFN
NF'N
NFN
NFN

NFN
NFN
NFN
FNP
FNF

FNF
NEN
NF'N
NFN
FNF

FNF
NFN
NFN
NFN
NFN

NF'N
NF'N
NFN
NFN
NFN

NF'N
NF'N
NFN
NFN
FNF

IC Veeo Veev

ma
cont
4,00
30.0
30.0
16.0
10.0

10.0
30.0
30.0
4,00
4.00

4.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

20.0
20.0
2,00
2.00
2,00

4,00
4,00
4.00
4.00
4,00

4.00
30.0
30.0
20.0
1.00

1.00
7.00
7+00
7.00
7.00

16.0
16.0
146.0
10.0
10.0

10.0
1000
1.00
1.00
G0.0

Sug
v
80
40
460

140
60

80
40
40
40
&0

120

140
2860
300
350

60

or
Vebo
100
50
100

160 1

60

80
40
60
40
60

120

140
278
325
375

Pl

CERI PRI
cauagwt

401
401
401
401
401

401
2001
2001
2001

401

40
401
401

401

2001
2001
2001
1501
1501

1501
201
201
201

3001

@
Hf'e o
min amers |
40.000 L.50¢
15.00015,00!
15.00010.00!
15.000 8.00!
G0.000 1.00!

b0.000 1.00!
15.00015.,00!
15.00015.00!
20,000 501
20,000 .50

20.000 L5014
20,000 L5014
20,000 .50!
20,000  .501
30,000 .50!

30,000 L5014
30.000 .501
30,000 .501
30,000 .50!
30.000 .501

20.00012.001
20.,00010.001
25,000 .75
25.000  .751
25,000 .75

25,000 1.501
25,000 1,501
20,000 1.50!
25,000 1.50!
25,000 1,50}

20,000 1,50
15,00015.00!
15,00015,00!
15.00010.00!
25,000 501

25.000  .501
30,000 2,00}
60.000 2,00!
30,000 2,00
60,000 2,001

25,000 8.00!
20,000 8.00!
15.000 8.001
25,000 5,001
20,000 5,001

15.000 5,00!
30,000 ,10!

30,000 .10:
30.000 10!
15,00025,00!

15-24

Vee
satl
ma
1.00
2.00
1.40
1.40
1.00

1.00
1.00
1.00
« 60
+ 60

+ 60
+ 60
060
060
+ 60

'60
+ 60
+ 60
+60
60

1.00
1.00
1.00
1.00
1.00

+ 60
+ 60
60
+ 460
+ 60

+ 60
o 75
075
1.00
3.00

3.00
70
70
70
70

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00

e
Ic
amr s

«50
15,00
10.00

8.00
5.00

G.00
15.00
15400

1.00

1.00

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

12,00
10.00
o 75
' 75

73

1.350
1.50
1,50
1.50
1.50

1.50

10.00
10.00
10.00

1.00

1.00
2,00
2,00
2.00
2.00

10.00
10.00
10.00
7450
74350

7450
+10
+10
10

25.00

&

@ i
Ibh
amss |
+0501
1.500!
1.0001
+B0O0O!
+ 5001

5001
1.5001
1.5001

+100%

+ 100}

+ 1001
+ 1001
+100}
+1001
+100}

+100}
+ 1001
+1001
«100}
+ 100}

1.2001
1.0001
+ 1001
+1001
+1001

13501
+ 13501
+ 13501
+ 1501
+ 1501

<1501
1.000¢
1.0001
1.0001
+ 2001

+ 2001
+ 2001
2001
2001
+ 2001

1.0001
1.0001
1.0004
7501
e 7501

7501
+ 0101
+0101
0101
2.5001

tf micro
or

t Mhz
10(Ft
OCft
OCrt

A4t

acrt,
VOO CLF
VO CLF
3(Ft
3Pt

J(ft.
3Cft)
EIG &)
3(ft)
3t

3ft)
3(ft)
3(ft)
3CFt)
3D

fSOCLT)
sGOCLT)
s200L1)
1.200E1)
1.20¢tF)

20F)
20Ft)
20t
20Ft)
20Ft)

20t
1.00¢t+)
1.00¢(tF)
1.00¢tF)
+10CLT)

c10CLt)
+200L1)
e 200L1)
+20CET)
+200LT)

L(ft)
1¢ft)
1(ft)
1¢(ft)
1Pt

1(ft)
10(ft)
10¢Ft)
10¢(ft)
201t



Motorola Power Transistors Short Form Device Characteristics

DEVICE
2NG684
2NS56835
2NG686
2NG745
2NG8735

2NG876
2NG877
2N5878
2N5883
2N5884

2NG885
2NG886
2N6029
2N6030
2N6031

2N6049
2N6050
2N60351
2N60352
2N6053

2N60%G4
2N605S
2N6056
2N6057
2N6058

2N&059
2N6107
2N6109
2N6121
2N6122

2N6123
2N6124
2N6125
2N6126
2N6212

2N6213
2N6229
2N6230
2N6231
2N6233

2N&6234
2N6235
2N6249
2N6230
2N62351

2N6274
2N627%
2N6276
2N6277
2N6282

Fol
ar

itw
FNF
NFN
NFN
FNF
FNF

PNF
NFN
NF'N
FNF
FNF

NFN
NFN
FNF
PNF
FNF

FNF
FNF
FNP
PNF

FNP-

FNF
NFN
NF'N
NFN
NFN

NFN
FNP
FNF
NFN
NFN

NFN
FNF
FNF
FNF
F'NF

FNF
FNF
FNF
FNF
NFN

NFN
NFN
NFN
NF'N
NFN

NFN
NF'N
NFN
NFN
NF'N

IC Veeo Veev

max
cont
50.0
50.0
G0.0
20.0
10.0

10.0
10.0
10.0
25.0
235.0

25.0
2540
16.0
16.0
16.0

4,00
12.0
12.0
12.0
8.00

8.00
8.00
8.00
12,0
12.0

12.0
7400
7400
4,00
4,00

4,00
4.00
4,00
4,00
2.00

2,00
10.0
10.0
10.0
G.00

G.00
5400
15.0
15.0
15.0

50.0
50.0
50.0
S50.0
20.0

SLIS
v
80
60
80

100
70
50
45
60

80
45
60
80
300

3350
100
120
14

225
275
325
200
273
350

100
120
140
150

60

or
Veho
80
60
80
80
60

80
60
80
60
80

60
80
100
120
140

90
60
80
100
60

80
60
80
60
80

100
80
60
43
60

Fdi
W !
3001
3001
3001
2001
1501

1501
1501
1501
2001
2001

2001
2001
2001
2001
2001

791
13501
1501
1501
1001

1001
1001
1001
1501
1501

1504
651
651
401
401

401
401
401
401
351

351
1501
1501
1501

501

501

S04
1733

3 173G

1751

28601
2501
2501
23501
160!

@
Hfe 1c
min ames )
15,00025,001
15,00025,001
15.,00025.,001
15.00010,001
20,000 4,001

i
i
]
H

20,000 4.001
20,000 4,001
20,000 4,001
20,00010.001
20.00010.001

20.,00010.001
20.00010.001
25,000 8,001
20,000 8,001
15.000 8.00!

25,000 501
750,00 6,001
750,00 6,001
750,00 6.001
750,00 4.001

750,00 4,001
750,00 4,001
750,00 4,001
730,00 6,001
750,00 6,001

750400 6,001
30,000 2,001
30.000 2,501
25,000 1,501
25,000 1.3501

20,000 1.301
25,000 1.3501
25,000 1.3501
20,000 1.3501
10.000 1.001

10.000 1,001
25,000 5.001
20,000 5,001
15,000 5.001
25,000 1,001

25,000 1,001
25,000 1,001
10,00010.001
8.000010.001
6.000010.,001

30.00020.001
30.00020,00)
30.00020,001
30.00020.001
750.0010.001

15-25

Vee
sat
ma
1.00
1.00
1.00
1.00
1,00

1.00
1.00
1.00
1,00
1.00

1.00
1.00
1.00
1.00
1.00

# 50
2.00
2,00
2,00
2.00

2,00
2,00
2.00
2,00
2,00

2,00
3,350
3450
060
+ 60

+ 60
+60
+ 60
60
1.60

2.00
1.00
1.00
1.00

« 50

« 50
+ 850
1.50
1.50
1.350

1.00
1,00
1.00
1.00
2,00

@
Ic

ami s
25.00
25.00
25.00
10.00

.00

5.00
.00
5.00
15.00
15.00

15.00
15,00
10.00
10.00
10.00

+ 50
6400
6,00
64,00
4,00

4,00
4,00
4.00
6.00
6.00

6400
7400
7.00
1.50
1.50

1.50
1.50
1.50
1.50
1.00

1.00
7.30
7450
750
1.00

1,00
1.00
10.00
10.00
10.00

20,00
20.00
20,00
20.00
10.00

2 1tf micro8

& Ib 1 or
amrs i Tt Mhe
2:5001 20F%)
2:5001 20171
2:35001 20F%)
1.0001 1.00(tf)
+ 5001 +BOCLT)
+ 5001 +BOCLT)
+ 5001 LB80CLT)
+ 5001 +B8OCLT)
1.5001 +80CLT)
1.5001 +BOCLT)
1.5001 +BOCLT)
1.0001 1¢ft)
1.000¢ 1(Fft)
1.0001 1(ft)
L0501 I(FL)
0241 4(ft)
L0240 4(ft)
+0241 4(ft)
0161 4(ft)
+0161 4(ft)
0161 4(ft)
0161 4(1Ft)
L0243 4(ft)
L0241 4(ft)
L0240 4(ft)
3.000% 10(ft)
3.0001 10(FL)
+ 1503 20ft)
+ 1501 2081
L1501 20Ft)
+ 1501 20F%)
L1500 20F4)
1501 20Ft)
L1250 «HOCLT)
L1250 L HOCLT)
+ 7500 104D
+ 7500 1¢1t)
+ 7503 1(ft)
+1001} LS0CLF)
+100% $SOCLT)
21001 +HOCLT)
1.0001 1.00¢(tF)
1.2501 1.00(tf)
1.6700 1.,000(t1)
2,000 16 A ]
2,0001 P 25(LTF)
2,000 C25CLF)
2,000 C2G5CLTF)
+0401 4(ft)



Motorola Power Transistors Short Form Device Characteristics

DEVICE
2N6283
2N6284
2N&285
2N6286
2N6287

2N6290
2N6292
2N6298
2N6299
2N6300

2N6301
2N6306
2N6307
2N6308
2N6315

2N6316
2N6317
2N6318
2N6338
2N6339

2N6340
2N6341
2N&6420
2N&6421
2N6422

2N6486
2N6487
2N6488
2N6489
2N6490

2N6491
2N6497
2N6498
2N6499
2N6542

2N6543
2N&6544
2N65A4G
2N6G46
2N&6TA7

2N&G76
2N&577
2N&6578
2N&609

Fol
ar

ity
NFN
NFN
FNF
FNF
FNF

NFN
NF'N
FNF
FNF
NF'N

NFN
NFN
NFN
NF'N
NF'N

NF'N
FNF
FNF
NF'N
NFN

NFN
NFN
PNF
FNF
PNF

NFN
NFN
NFN
FNF
FNF

PNF
NFN
NFN
NFN
NFN

NFN
NFN
NFN
NFN
NFN

NFN
NFN
NFN
FNF

I
mas
cont
20,0
20.0
20,0
20,0
20,0

7.00
7+.00
8.00
8.00
8,00

8.00
8.00
8.00
8.00
7400

7+00
7+00
7+.00
25.0

25.0

25.0
25.0
2,00
2,00
2.00

15.0
15.0
15.0
15.0
15.0

15.0
G400
G400
G.00
G+00

G9.00
8.00
8.00
15.0
15.0

15,0
15,0
15,0
16.0

Veeo
SUS
V)
80
100
60
80
100

80
250
300
350
300

400
300
400
300
400

60

T 120

140

Veev
or
Vebo

80
100
&0

50

70

90
350
400
450
6350

850
650
8350
650

850 |

60

120
160

2001
2001
351
351
351

aaaaae

@ i
Hfe nw i
min ames |
750.,0010.00!
750.,0010,001
7%50.0010,00!
750.,0010,001
750.0010,001

30.000 2.501
30.000 2,001
750,00 4.00!
750,00 4.001
750.00 4,001

750,00 4.00!

15.000 3.00! -

13,000 3.00!
12,000 3.00!
20,000 2,501

20,000 2,501
20,000 2,501
20,000 2.501
30,00010.001
30,00010,001

30.00010.001
30.00010.001
40.000 L5018
25,000 1.00!
25,000 1.001

20,000 5.00!
20,000 5.001
20,000 5.001
20,000 5,001
20,000 H5.00¢

20,000 5.001
10.000 2,501
10.000 2.501
10,000 2,501
12,000 1.501

12,000 1,504
12,000 2,501
12,000 2.501
6+000010.001
6,000010.001

2000.0 4.00!
2000.0 4,001
2000.0 4,001
15.000 8,001
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Vee
sat
max
2,00
2,00
2.00
2.00
2.00

3.50
3.350
2,00
2,00
2.00

2.00

+80
1.00
1.50
1.00

1.00
1.00
1.00
1.00
1.00

1.00
1.00
G3.00

75

o 75

1.30
1.30
1.30
1.30
1.30

1.30
1.00
1.28
1.50
1.00

1.00
1.350
1.50
1.50
1.50

2080
2.80
2.80
1.40

@
Ic

amrs
10.00
10.00
10.00
10.00
10.00

7,00
7.00
4.00
4.00
4,00

4,00
3.00
3.00
3.00
4,00

4.00
4,00
4,00
10.00
10.00

10.00
10.00
1.00
1.00
1.00

G5.00
5.00
.00
5.00
9.00

G.00
2,50
24350
2.50
3.00

3,00
5400
G500
10.00
10.00

10.00
10.00
10.00

8.00

&

@ tf micro!

Ib i or
ames i ft Mhe
+ 040} 4(ft.
+ 040} 4(ft.
+ 040} 4(ft.
+ 0401 4(ft.
040} 4(ft.
33,0001 4(ft.
33,0001 4(ft.
0161 4(ft.
0161 4(ftL.
20161 4(ft.
0161 4(Ft.
L6001 +A0 (LT
+H000 +A0(LT
+H00 ) 240 (LT
+ 4001 +B80CLT)
+4001 «BOCLT)
+ 4001 +BOCLT
1,000} $25CLF)
1.0001% S 25(LF)
1,000 CRHCLF)
1.0001 $25CLT)
12810 10¢Ft)
« 1250 3.000LF)
f1250 3.000LF)
+HO0H SCFt)
+$ SO0 SCPt)
+ 5001 SOPt)
L5001 SOFt)
+ 5000 SCFt)
+ 5001 S5CF)
+S00 ) +BOCLE)
+ 5000 «BOCLT)
5001 +BOCLT)
+ 600 LBOCLF)
6001 +BOCLT)
1,000} fROCLF)
1.0001 s FOCLT)
2:.0000 1.50(LF)
2,000 1.350CLF)
« 1001 Z.00CLF)
«1007 7.000(LF)
«1001 Z.00(LF)
+8001}



Motorola's extensive line of thyristors consists of two
generic component categories—SCRs and Triacs.
Within each of these categories are two basic packag-
ing divisions, plastic and metal—plastic for lowest cost
and metal hermetically sealed packages for appli-
cations requiring highest reliability. Combined, these
divisions include a large number of individual devices
covering a forward-current range from 0.5 to 55 Am-
peres and a blocking voltage range from 15 to 800
Volts.

Motorola also offers an extensive line of trigger de-
vices—UJTs, PUTs, Diacs, SBSs, and Opto-coupled
Triac Drivers—to meet a wide variety of triggering
requirements.
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- . . Metal or Plastic Packages
... 0.8 to 55 Amperes RMS

... 2510 800 Volts
... Industry Standards, with a variety of Custom
SCRs Specifications.
ON-STATE (RMS) CURRENT
0.8 AMP 1.6 AMPS
%
Sensitive Gate Sensitive Gate
Case 29-02 Case 29-02
TO-82 TO-39
Style 10 Style 3
BRX44 MCR102
25V | BRY55.30 | 2N5060 2N2322
BRX45 MCR103
50V BRY55.60 IN5061 2N1595 2N2323
BRX46 MCR104
100V | ooves 100 IN5062 2N1596 2N2324
BRX47
200V | poves 00 2N5064 2N1597 2N2326
BRX48
300V | BRyss 300 L4 b *
Vorm BRX49
Verm 400V | poves 400 | MCR100-6 2N1599 2N2329
500V | BRY55-500 | MCR100-7
600V | BRY55-600 | MCR100-8
700 V
800 V
(/]
O (lygm (Amps) 10 10 15 15
@
4
w
=Q| lgr(mA) 0.2 0.2 10 0.2
%0
= 3: Ver (V) 0.8 0.8 3.0 0.8
I
S
ﬁ Iy (MmA) 5.0 5.0 5.0 Typ 2.0

® Intermediate Voltage Available
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SCRs (continued)

ON-STATE (RMS) CURRENT
4.0 AMPS 8.0 AMPS
Y
G A K
Sensitive
Sensitive Gate l Gate
Case 20-02 Case 77-04 Case 221A-02
TO-82 TO-126 c"g&?;“ TO-220AB ‘g;;sf
Style 28 Style 2 Style 3
MCR106-1
PP ™ oN4167 | 25V
MCR106-2 C122F1
Mcreos-2 | MORIOS2 | c1o6F1 2N4441 e oN4168 | 50V
. MCR106-3 C122A1
Mcreoe-3 | MORIDES | c1oeat 122\ | McRr23 | 2nates | 100V
MCR106-4 C1228B1
Mmcreos-4 | MORIDE4 | c1oeB1 2N4442 12281 | cRrz-4 | 2N4170 | 200V
° ° ° ° ° ° 300V
v
MCR106-6 2N4443 C122D1 oRM
McRreoe-6 | MORIOE6 | c1o6D1 Q12201 | mcR72.6 | 2N#172 | 400V
MCR606-7 | MCR106-7 | C106E1 C122E1 ™ oN4173 | 500V
S2800E
MCR106-8 2N4444 C122M1
Mcreoe-8 | MORIDES | c1oemt C122M1 | wcR72-8 | 2N#174 | 600V
700V
800V
m
C122/52800 fn
20 25 20 80 22/528 100 100 (lrsm (Amps)|3
)
2
C122/52800 z
02 02 0.2 30 22/ 52 0.2 30 lar (MA) Ing
£z
gc
08 1.0 0.8 15 15 15 15 VerV) |BE
o
3
C122/52800 ]
3.0 5.0 3.0 40 2 6.0 30 Iy (MA) 3

@ Intermediate Voltage Available
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SCRs (continued)

ON-STATE (RMS) CURRENT

12 AMPS [12.5 AMPS| 16 AMPS

\C

A
S | P

Case 221A-02 Case 221A-02
TO-220AB Case 54 TO-220AB

Style 3 Style 2 Style 3
25V
50V 2N6394 2N6400
100V | 2Ne39s 2N3668 2N6401
200V | 2N6396 2N3669 2N6402
300V °
VDRM
v a00v | 2Ne397 2N3670 2N6403
RRM
500 v ° 2N4103
600V | 2Ne3gs 2N6404
700V ® MCR221-9
800V | 2N6399
8
= | Irsm (Amps) 100 200 160
&
w
5
§ é lgr (MA) 30 40 30
=5
53 Ver (V) 15 2.0 15
&
=
[$)
@ 1y (mA) 40 20 Typ 40

@ Intermediate Voltage Available
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SCRs (continued)

ON-STATE (RMS) CURRENT

20 AMPS

b

Case310 | Case263 |Case311-01| Case54 c.:sfz‘o;:'x:’ Case 175-02
Style 1 Style 1 Style 1 Style 2 o Style 1
25V
ON5164 | 2N5168 ° ® Y 50V
° ° oN6167 |MCR649AP3| MCR3818-3 |MCR3918-3| 100V
ON5165 | 2N5169 | 2N6168 |MCR649AP4| MCR3818-4 |MCR3918-4 | 200V
° ° ° ° ° ° 300V | Voo
ON5166 | 2N5170 | 2N6169 |MCR649AP6| MCR3818-6 |MCR3918-6| 400V |
RRM
° ° ° MCR649AP7| @ ™ 500V
oN5167 | 2N5171 oN6170  |MCR649APS | MCR3818-8 |MCR3918-8 | 600V
° ° ° 700V
MCR649AP10|MCR3818-10[MCR3918-10| 800V
m
240 260 240 240 |lrew (Amps) B
i
ler (MA) |B
40 40 40 40 o (MA) 1= =
25°C |oX
52
Ver (V) =
15 35 15 15 o1
25°C |2
]
L (mA) |2
5 20T 50 50 H 3
0 yp 25°C |9

@ Intermediate Voltage Available
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SCRs (continued)

ON-STATE (RMS) CURRENT

25 AMPS
7
Isolated
Case 221A02| 0 g0 342.01 | C3¢61  |cage263.03 |Case 17502 Case 23502
TO-220AB | ™",y To-41 Style 1 Style 1 Style 1
Style 3 Style 1
25V 2N2573 2N681
s50v | 2nesos 2N2574 2N682
100V | 2nes05 2N2575 2N683 C230A C230A3
200V | 2NB506 | MCR525-4 | 2N2576 2N685 C2308 C23083
Vorm | 300y ° ° ° ° °
Verm | 400v | 2Nes07 | MCRs25-6 | 2N2s78 2N688 C230D C230D3
500V ° ° ° ° ™
600V | 2N6508 | MCR525-8 | MCRE49A8 | 2N690 C230M C230M3
700V ° ° °
800V | 2N6509 |MCRS525-10 [MCR649A10| 2N692
]
&|rsm (Amps) | 300 300 260 150 250 250
-
w
z g |GT2(5H:~2 40 40 40 40 9.0 9.0
E31
Xo
=24 Vear (V) 15 15 35 20 15 15
g 2sec -
5 -
Iy (MA
w W 40 40 20T 0 50 50
@ 25°C e 5

@ Intermediate Voltage Available
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SCRs (continued)

ON-STATE (RMS) CURRENT
25 AMPS 35 AMPS
O
o,
)
Case174-03 |Case 174-03 | 0.0 475 02 |Case 310-01 | Case 263-03 |Case 311-01
TO-203AA | TO-203AA | ™“gy )0 Style 1 Style 1 Style 1
Style 1 Style 1
MCR3835-1 | MCR3935-1 25V
MCR3835-2 | MCR3935-2 50V
C232A 2N3870 | 2N3896 | C220A C228A 2N6171 | 100V
C2328 2N3871 | 2N38e7 | G228 C228B 2N6172 | 200V
° ™ ° ° ° ° 300V | Voo
C2320 2N3872 | 2N3898 | G220D C228D 2Ne173 | 400V |
RRM
C232€E ° ° ° ° ° 500V
2N3873 | 2N3899
CaaM |, BT NS g | C229M C228M 2N6174 | 600V
° ™ 700V
MCR3835-10|MCR3935-10 800V
p
250 350 350 300 300 350 |lrsu (Amps) |fn
3
lor (MA) |2
25 40 40 40 40 40 6T F=z
25°C |oZ|
Var (V) E;
15 1.6 16 25 16 a1 3
" 25°Cc |
Iy (mA) 2
50 50 50 75 75 50 u (M a
[§ 25 °C 8

@ Intermediate Voltage Available
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SCRs (continued)

ON-STATE (RMS) CURRENT

55 AMPS
Isolated
Case 310-01 | Case 263-03 | Case 311-01
Style 1 Style 1 Style 1
25V ° ° °
50V ° ° °
100V | MCR63-3 | MCR643 | MCRes5-3
200V ° ° °
300V ° ° °
Vorm | 400V | MCRe3-6 | MCRe4-6 | MCRe5-6
VRRM
500V ° ° ™
600V | MCR638 | MCR64-8 | MCR65-8
700V ° ° °
800V | MCR63-10 | MCR64-10 | MCR65-10
]
£ lrsu (Amps) [ 550 550 550
&
i
Q| lor(MA) 40 40 40
§§ 25°C
=X
2| v,
25 VarV) 3.0 3.0 3.0
| 25°C
H
S| 1, (mA)
@ 60 60 60
o 25°C

® Intermediate Voltage Available
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SCRs (continued)

RADAR MODULATORS

ON-STATE PULSE CURRENT
100 AMPS 1000 AMPS
&
Case 63-03 Case 263-03
To-84 Style 1
Style 1
25V
50V
100V
200V
2N4199 300V
Vorm
2N4200 | MCR720-6 | MCR1718-6 | 400V
2N4201 | MCR720-7 | MCR17187 | 500V
2N4202 | MCR729-8 | MCRi718-8 | 600V
2N4203 700V
2N4204 | MCR729-10 800 V
m
100* 100* 1000* Irsm (Amps) |
)
e
50 50 50 lor(mA) [Pz
Q>
=3
; [=
1.5 15 15 Var (V) 33
m
3
105 °C 4
3.0 Min 5.0 Min Iy (MA] o
3.0 Min W(mA) 15

*

Indicates Pulse Rating

16-9



SCRs (continued)

CROWBAR SCRs

PEAK CAPACITOR DISCHARGE CURRENT (1)

300 AMPS 750 AMPS 850 AMPS | 1700 AMPS

Case 86 |Case 342-01 Case 221A-02 Case 342-01 | Case 175-02 | Case 263-03
Style 1 Style 1 Style 3 Style 1 Style 1 Style 1
25V MCR67-1 MCR568-1 MCR68-1 MCR69-1 MC569-1 MCR70-1 MCR71-1

v,
ORM | 50V | MCR67-2 | MCR568-2 | MCR68-2 | MCR69-2 | MCR569-2 | MCR70-2 MCR71-2

VRRM
100V | MCR67-3 | MCR568-3 | MCR68-3 | MCR69-3 | MCR569-3 | MCR70-3 MCR71-3
It ams) (Amps) 12 12 12 25 25 35 55
8
5 | ler(mA)
2. 25°C 2/30 2/30 2/30 2/30 2/30 2/30 2/30
EEJ Min/Max
-
==
<5 Var(V) 1.5 15 15 1.5 15 1.5 1.5
5| 25°C
22
| wma
g2 25°C 3/50 3/50 3/50 3/50 3/50 3/50 3/50
& | Min/Max
w
w
I (mA) 60 60 60 60 60 60 60
25°C

(1) The peak capacitor discharge current is for t, = 1.0 ms. t,, is defined as 5 time constants of an exponentially
decaying current pulse.
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SCRs (continued)

CD IGNITION

CAPACITOR
DISCHARGE CURRENT (2)
150 AMPS
KGA KAG GAK
Case 29-02 Case 77-04
TO 92 T0-126
Style 10 Style 28 Style 12
25V
MCR22-2 | MCR23-2 C106 F 50V
MCR22-3 | MCR23-3 C106 A 100V
MCR22-4 | MCR23-4 C106B 200V
Vbam
MCR22-5 | MCR23-5 C106C 300V V:;M
MCR22-6 | MCR23-6 C106-D 200V
MCR22-7 | MCR23-7 C106 E 500 V
MCR22-8 | MCR23-8 C106 M 600 V
1
.
15 15 20 lrsm gg
]
2
Eo
0.2 0.2 0.2 lgr sE
i
=m
g2
08 08 08 Var 3
w

(2) Exponential decay for sinusoidal 1 ps 10 Hz pulse widths.
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TRIACs

- . . Metal or Plastic Packages
...0.6to 40 Amperes
... 2510 800 Volts
.. . Industry Standards
ON-STATE (RMS) CURRENT
0.6 AMP
Sensitive Gate
Case 29-02
TO-92
Style 12
25V
50V ® [ e [ J o [}
100V | MAC91-3 | MAC91A3 | MAC92-3 | MAC92A3 | MAC93-3 | MAC93A3
200V | MAC91-4 | MAC91A4 | MAC92-4 | MAC92A4 | MAC93-4 | MAC93A4
300 v
Voam
400V | MAC91-6 | MAC91A6 | MAC92-6 | MAC92A6 | MAC93-6 | MAC93-6
500V [ J ® [} [ [ J [ ]
600V | MAC91-8 | MAC91A8 | MAC92-8 | MAC92A8 | MAC93-8 | MAC93A8
700V
800V
@ lysm (Amps) 8.0 8.0 8.0 8.0 8.0 8.0
(3]
Ellor 25°C(MA)
TIMT2(+)G(+) 10 10 5.0 5.0 3.0 3.0
5{MT2(+)G(-) 10 10 5.0 5.0 3.0 3.0
Z3MT2(-)6(-)| 10 10 50 5.0 3.0 3.0
% 5MT2(-)G(+) - 10 -~ 5.0 - 3.0
2 ";f_lf,z (:‘;':((_3 25 25 25 25 25 25
£ MT2(+)G(-)| 25 25 25 25 25 25
@ [MT2(-)G(-) 25 25 25 25 25 25
MT2(~)G(+) - 2.0 - 2.0 - 2.0

@ Intermediate Voltage Available
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TRIACs (continued)

ON-STATE (RMS) CURRENT

2.5 AMPS 3.0 AMPS

Sensitive Gate
Case 77-04
Style7
25V
50V

T2301PA T2302PA SC136A 100V

T2301PB T2302PB SC136B 200V

300V | Vpru

T2301PD T2302PD SC136D 400V

T2301PE T2302PE SC136E 500V

T2301PM T2302PM SC136M 600V

700V
800V
25 25 30 lrsm (Amps) |m
m
lg 25°C(MA) (S
40 10 25 |MT2(+)G(+)3
4.0 10 25 MT2(+)G(-)|E =
4.0 10 2. |MT2(-)G(-)|Q Z
40 10 MT2(=)G(+) EE
Vg 25°CV (8
22 22 20 |MT2(+)G(+)|B
2.2 22 20  |MT2A+)G(-)|B
22 22 20  |MT2=)G(-)|7
2.2 22 T2(-)G(+)®
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TRIACs (continued)

ON-STATE (RMS) CURRENT

4.0 AMPS 6.0 AMPS
MT2
®
G
MT1
MT2
Sensitive Gate
Caso 7.0 o oa?
Style 5 .
Style 4
25V 2N6068 2N6068A | 2N6068B
50V 2N6069 2N6069A | 2N6069B
100V 2N6070 2N6070A | 2N6070B
MAC216-4
200V 2N6071 2N6071A | 2N6071B T2500B | \iaSo1eaa | SC141B
300V
vDRM
MAC216-6
400 v 2N6073 2N6073A | 2N6073B T2500D | \iaGoigag | SC141D
MAC216-7
500 V 2N6074 2N6074A | 2N6074B T2500E | piacoqeaz | SC141E
MAC216-8
600 V 2N6075 2N6O75A | 2NBO75B | T2500M | vraeoi o | SC141M
700V
800 V
lysm (Amps) 30 30 30 60 60 80
(]
Lllgr 25°C(MA)
2|MT2(+)G(+) 30 5.0 3.0 25 50 50
g MT2(+)G(~) - 5.0 3.0 60 50 50
I 2 [MT2(-)G(-) 30 5.0 3.0 25 50 50
§§ MT2(-)G(+)| - 10 5.0 60 704 -
E2Ver 28°C()| -do0°C -40°C —40°C
2 IMT2(+)G(+) 25 25 25 25 25 25
5 [MT2(+)G(-) - 25 25 25 25 25
# MT2(-)G(=) 25 25 25 25 25 25
MT2(=)G(+) - 25 25 25 254 -
#/A only
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TRIACs (continued)

ON-STATE (RMS) CURRENT

8.0 AMPS

| Sensitive Gate
Case 221A-02
TO-220AB
Style 4
25V
50V
MAC228-3 | MAC228A3 | 100V
2N6342
PNG346 T2800B T2802B | MAC228-4 | MAC228A4 | 200V
300V | Vppm
2N6343
SNG347 T2800D T2802D | MAC228-6 | MAC228A6 | 400V
° ° ° ° 500V
2N6344
2N&348 T2800M | T2802M | MAC228-8 | MAC228A8 | 600V
700V
2N6345
2N6349 soov
100 100 100 80 80 Irsm (Amps) |m
m
ler  25°C (MA)| 9
50 25 50 5.0 10 MT2(+)G(+)| 35
75# 60 - 5.0 10 MT2(+)G(-) |7 z
50 25 50 5.0 10 MT2(-)G(-)|Q &
754 60 - - 10 MT2(-)G(+)|5 2
Vor 25°C() Q=
2,0 25 25 22 25 MT2(+)G(+)|@
254 25 - 22 25 MT2(+)G(-) |5
25 25 25 22 25 MT2(-)G(-)|3
254 25 - - 25 MT2(=)G(+)|®

@ Intermediate Voltage Available
# Denotes 2N6346-49
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TRIACs (continued)

ON-STATE (RMS) CURRENT

10 AMPS 12 AMPS
Isolated
Case
221A-02 e has Case 175-02 | Case 235-02 Case 2 an”
T0-22048 22037 Style3 | Style2 9220
Style 4 tyle tyle

25V

50V

100V

200v | sc146B 2N5567 2NS569 | T4121B | 2N6342A | 2N6346A

300V

VDRM

a00v | sc14ep 2N5568 2N5570 | T4121D | 2NG343A | 2N6347A

500V T4101E THTE | T4121E

600V | SC14em T4101M TA11IM | T4121M | 2N6344A | 2NB348A

700V

800V T4121N | 2N6345A | 2N6349A
lrsm (Amps) | 120 100 100 100 120 120
lor 25°C (MA)
MT2(+)G(+)[ 50 25 25 25 50 50
MT2(+)G(-)[ 50 40 40 40 - 75
MT2(-)G(-)[ 50 25 25 25 50 50
MT2(-)G(+) 40 40 40 - 75
Vgr  25°C(V)
MT2(+)G(+)| 25 25 25 25 20 20
MT2(+)G(-)| 25 25 25 25 - 25
MT2(-)G(-)| 25 25 25 25 20 20
MT2(-)G(+)| - 25 25 25 - 25
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TRIACs (continued)

ON-STATE (RMS) CURRENT

15 AMPS
3 xﬁ
Isolated Isolated
Case 174-03 | o o 175.02 |Case 311-01 [Case 235-02 Case 221A-02 Case 342.01
TO-203AA | ““gpyia3 Style2 Style 2 TO-220AB Style 1
Style3 Style 4
25V
50V
100V
ONS5571 | 2N5573 | 2N6145 | T4120B | MAC15-4 | MAC15A4 200V
300V | Vprm
MAC515-6
ONS572 | 2NS574 | 2N6146 | T4120D | MAC156 | MACI5A6 | MaCeroas | 400V
500V
MAC515-8
TA4100M | T4110M | 2N6147 | T4120M | MAC15-8 | MAC15A8 | \acereas | 600V
700V
MAC515-10
MAC15-10 | MAC15A10 | MACSISI0} go0 v
100 100 100 100 150 150 150 |Irsp (Amps)
le 25°C(MA)
50 50 50 50 50 50 50  |MT2(+)G(+)
80 80 80 80 - 75 75 |[MT2(4)G(-)
50 50 50 50 50 50 50  [MT2(=)G(-)
80 80 80 80 - 75 75t |MT2(=)G(+)
Var 25°C(V)
25 25 25 25 20 2.0 20  |MT2(+)G(+)
25 25 25 25 - 25 25  |MT2(+)G(-)
25 25 25 25 20 2.0 20  |MT2(=)G(-)
25 25 25 25 - 25 25  |MT2(=)G(+)

1 On A Series only
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TRIACs (continued)

ON-STATE (RMS) CURRENT

25 AMPS
Isolated
Case 263-03 | Case 311-01 | Case 310-01 c:sg_gggﬁéoz Case 342-01
Style 2 Style 2 Style 2 Style 1
Style 4
25V
50V
100V
200V | SC260B | SC260B3 | SC261B | MAC223-4 MAC223A4
300V
vDRM
MAC525-6
400V | SC260D | SC260D3 | SC261D | MAC223-6 MAC223a6 | MACSZSC
500V | SC260E | SC260E3 | SC261E ® ° ®
MAG525-8
600V | SC260M | SC260M3 | SC261M | MAC223-8 MAC223A8 | MACS258
700 V ® ° °
MAC525-10
800V MAC223-10 | MAC223at0 | MACE2510
lrsw (Amps) | 250 250 250 250 250 250
ler 25°C (MA)
MT2(+)G(+)| 50 50 50 50 50 50
MT2(+)G(-)| 50 50 50 50 50 50
MT2(-)G(-)| 50 50 50 50 50 50
MT2(-)G(+) - - - - 75 75¢
Vor 25°C(V)
MT2(+)G(+)| 25 25 25 2.0 2.0 20
MT2(+)G(-)| 25 25 25 2.0 2.0 20
MT2(-)G(-)| 25 25 25 20 2.0 2.0
MT2(-)G(+) - - - - 25 25

1 On A Series only

@ Intermediate Voltage Available
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TRIACs (continued)

ON-STATE (RMS) CURRENT
30 AMPS 40 AMPS
A *
> //
Hermetic and
Isolated Isolated
Case Case 310-01
Case 263-03 Case 311-01 174-03 T0-230AB Case 263-03 Case 311-01 Case 326-01
Style 2 Style 2 TO-203AA Style 2 Style 2 Style2
Style 2
Style3
25V
50V
100V
2N6160 2N6163 2N6157 2N5441 2N5444 200V
300V
2N6161 2N6164 2N6158 2N5442 2N5445 T6420D | MAC50-6 [MAC50A6| 400V
500V
2N6162 2N6165 2N6159 2N5443 2N5446 T6420M | MAC50-8 |MAC50A8| 600V
700V
T6421N T6401N T6410N | T6420N [MAC50-10 MAC50A10| 800 V
250 250 300 250 300 300 300 300 300 300 300 |lygm(Amps)
lg  25°C(MA)
60 60 50 60 50 70 70 50 50 70 70 MT2(+)G(+)
70 70 80 70 80 70 70 80 80 70 70 MT2(+)G(~)
70 70 50 70 50 70 70 50 50 70 70 MT2(-)G(-)
100 100 80 100 80 100 100 80 80 - 100 |MT2(=)G(+)
Vgr 25°C(V)
2.0 2.0 25 2.0 25 2.0 2.0 25 25 2.0 2.0 |MT2(+)G(+)
241 21 25 21 25 2.0 20 25 25 2.0 2.0 |MT2(+)G(-)
21 2.1 25 21 25 2.0 20 25 25 2.0 20 |MT2(-)G(-)
25 25 25 25 25 25 25 25 25 - 25 |MT2(-)G(+)

* indicates that device types are UL recognized, file # E69369
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TRIGGER DEVICES

UJT

UNIJUNCTION
TRANSISTORS — UJT

Highly stable devices for
general-purpose trigger
applications and as pulse
generators (oscillators) and
timing circuits. Useful at
frequencies ranging (generally)
from 1 Hz to 1 MHz. Available in
low-cost plastic package (TO-92)
and in hermetically sealed metal
package (Case 22A).

PUT
PROGRAMMABLE
UNIJUNCTION TRANSISTORS
— PUT

Similar to UJTs, except that lv, Ip
and intrinsic standoff voltage are
programmable (adjustable) by
means of external voltage divider.
This stabilizes circuit
performance for variations in
device parameters. General
operating frequency range is

from 0.01 Hz to 10 kHz, making
them suitable for long-duration
timer circuits. Two-package
availability provides cost option.

. .. Wide Range of Sensitivities
.. . Input Characteristics for Most Applications

... Industry Standards, with a variety of
Custom Specifications available.

UNIJUNCTION TRANSISTORS — (UJT)

e leB20 v
Package Device Type| Min [ Max | uA Max| «A Max | mA Min
MU10 0.50 | 0.85 5.0 1.0 1.0
Plastic 2N4870 0.56 | 0.75 5.0 1.0 2.0
Case 29-02 2N4871 0.70 | 0.85 5.0 1.0 4.0
(TO-92) MU2646 0.56 | 0.75 5.0 12 4.0
Mu4891 0.55 | 0.82 5.0 0.01 2.0
Vi Musgo2 051069 | 20 | 001 | 20
MU4893 0.55 | 0.82 2.0 0.01 2.0
MU4894 0.74 | 0.86 1.0 0.01 2.0
Metal MU20 0.50 | 0.85 5.0 1.0 1.0
2N2646 0.56 | 0.75 5.0 12 4.0
?Tagi §)2A o1 2N2647 |068|082| 20 02 8.0
2N3980 0.68 | 0.82 2.0 0.01 1.0
2N4851 0.56 | 0.75 2.0 0.1 2.0
2N4852 0.70 | 0.85 2.0 0.1 4.0
2N4853 0.70| 0.85 04 0.05 6.0
2N4948* 0.55| 0.82 2.0 0.01 2.0
2N4949* 0.74 | 0.86 1.0 0.01 2.0
k 2N5431* 0.72] 0.80 0.4 0.01 2y

*Also available as JAN and JANTX devices.

PROGRAMMABLE UNIJUNCTION TRANSISTORS — (PUT)

P v
Rc =| R = | leca0 Rc = | Rc =
10 kQ[1.0 MQ| @ 40V | 10 k(2 | 1.0 MQ
Package Device Type| 1A Max |nA Max | xA Min|uA Max
2N6027 50| 20 10 70 50
A 2N6028 10| 0.15 10 25 25
Plastic G MPU6027 | 5.0 | 2.0 10 70 50
Case 29-02| K MPU6028 1.0] 0.15 10 25 25
TO-92 K MPU131 50| 20 5.0 70 50
G MPU132 20| 03 5.0 50 50
A MPU133 1.0| 0.15| 5.0 50 25
Metal 2N6116" 50| 20 5.0 70 50
Case 22-03 % 2N6117* 20| 03 5.0 50 50
TO-18 2N6118" 10| 015 5.0 50 25J

*Also available as JAN and JANTX devices.

16-20




TRIGGER DEVICES (continued)

Device Type DIACs
1N5758y 20 + 4.0 100
Plastic 1N5761 32 + 4.0 100
Case 182-02 Y BILATERAL TRIGGERS —
TO-92 1N5758A 20 + 20 25 DIACs
INS761A 32 +20 25 Specifically designed as low-cost

bidirectional triggers in
line-operated Triac control
circuits such as light dimmers,
motor controls, and temperature

controls.
~ SILICON BIDIRECTIONAL SWITCH — (SBS)
Vs
Volts s ™ SBs
Package Device Type| Min | Max nA Max | mA Max
Plastic MBS4991 60| 10 500 15
Case 29-02 MBS4992 75| 90 120 0.5
T0-92 / SILICON BIDIRECTIONAL
\ J SWITCH — SBS

Applications similar to DIAC, but
has gate electrode that permits
synchronization.
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ent. Moreover, volume production unmatched

in the industry offers low-cost selection potential.

ies every possible requirement for electron
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diode junctions to special-purpose units for specific
applications, Motorola’s extensive line of rectifiers
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General-Purpose Rectifiers

Motorola offers a wide variety of low-cost devices, packaged to meet diverse mounting
requirements. Of particular interest are plastic “buttons’’, such as the MR2500 series,
designed for clip or recessed mounting, and the new plastic chassis mounts, derived
from these buttons, types MR2000S and BYWSO. A/ listed lines are available with
anode-to-case connection by adding “R” suffix to the standard part number.

lo, AVERAGE RECTIFIED FORWARD CURRENT (Amperes)
1.0 1.5 3.0 6.0 12
59-04 60 267 194 56-02
Metal Plastic Plastic (DO-4)
Veam
Volts
50 1N4001 1N5391 BY601 | 1N4719 | MR500 | 1N5400 MR750 | MR1120*
1N1199B
100 1N4002 1N5392 BY602 | 1N4720| MR501 | 1N5401 MR751 MR1121
1N1200B
200 1N4003 BY135 1N5393 BY603 | 1N4721 | MR502 | 1N5402| BY251 | MR752 MR1122
1N1202B
400 1N4004 1N5395 BY604 | 1N4722 | MR504 | 1N5404 | BY252 | MR754 | MR1124
1N1204B
600 1N4005 |BY126/134 TN5397 BY605 | 1N4723 | MR506 | IN5406 | BY253 | MR756 MR1126
1N1206B
800 1N4006 1N5398 BY606 | 1N4724 | MR508 | 1N5407 | BY254 | MR758 MR1128
1000 1N4007 1N5399 BY607 | 1N4725 | MR510 | 1N5408 MR760 | MR1130
1300 BY127/133 BY608 BY255
[ 30 40 50 50 300 100 200 100 400 300
(Amps)
Ta @ Rated lg 75 75 T,=70 T. =70 75 95 T. = 105 85 60
(°C)
Tc @ Rated Iy 150
(°C)
T,(Max) 175 150 175 175 175 175 175 175 175 190
(°C)

¥ Available in metric thread, e.g. MR1120M
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General-Purpose Rectifiers (continued)
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Industrial Standard Recovery Rectifiers

Second Source Program

lo AVERAGE RECTIFIED FORWARD CURRENT (AMPERES)

10
VRRM
Volts
50 G506
100 6F10 G1006
200 62R2 6F20 62006
300 BYX38-300 G3006 BYX98-300
400 64R2 6F40 G4006
500 G5006
600 BYX38-600 66R2 6F60 G6006 BYX98-600
800 68R2 6F80 G8006
900 BYX38-900 BYX98-900
1000 6F100 G1106
1200 BYX38-1200 BYX98-1200
:;ﬂ"")s) 50 150 160 200 75
Reverse
Polarity BYX38R— 62R2R 6FR10 G506R BYX98R—
Thread UNF “['f;"? UNF “;Je':;c UNF
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Industrial Standard Recovery Rectifiers (continued)
Second Source Program

lo, AVERAGE RECTIFIED FORWARD CURRENT (AMPERES)
12 15
56.02
(DO-4)
Metal
VRRM
Volts
50 G510
100 G1010 12F10
200 42R2 G2010 12F20
300 BYX42-300 G3010 BYX99-300
400 44R2 G4010 12F40
500 G5010
600 46R2 BYX42-600 G6010 12F60 BYX99-600
800 48R2 G8010 12F80
900 BYX42-900 BYX99-900
1000 G1110 12F100
1200 BYX42-1200 BYX99-1200
IFsm
(Amps) 75 125 230 265 180
Reverse
Polarity 42R2R BYX42R— G510R 12FR10 BYX99R—
Metric UNF
Thread UNF UNF Metric UNF UNF
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Industrial Standard Recovery Rectifiers (continued)
Second Source Program

I, AVERAGE RECTIFIED FORWARD CURRENT (AMPERES)

20 35 40 70
257
(DO-5)
Metal
VRRM
Volts
100 RP1020 RP1040 40HF10 70HF10
200 22R2U RP2020 32R2U RP2040 40HF20 70HF20
400 24R2U RP4020 34R2U RP4040 40HF40 70HF40
600 26R2U RP6020 36R2U RP6040 40HF60 70HF60
800 28R2U RP8020 38R2U RP8040 40HF80 70HF80
1000 30R2U RP1120 RP1140 40HF100 70HF100—
IFsm
(Amps) 250 450 500 700 500 1200
Reverse
Polarity 22R2RU RP1020R 32R2RU RP1040R 40HFR10 70HFR10
Thread UNF UNF UNF UNF UNF UNF
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Fast Recovery Rectifiers

... available for designs requiring a power rectifier having maximum
switching times ranging from 100 ns to 750 ns. These devices are
offered in current ranges of 1.0 to 50 amperes and in voltages to
1000 volts. Higher voltages are available upon request, but a necessary
trade-off against switching speeds results. Reverse polarity (anode
to case) obtained by adding an “R” suffix.
Fast Recovery Rectifiers are also available in full-wave bridge and high
current multicell configurations.

10, AVERAGE RECTIFIED FORWARD CURRENT (Amperes)

1.0 3.0 5.0
59-04 60 267-01 194
Plastic Metal Plastic Plastic
/
VRRM
(Volts)
50 1N4933 MR810 MR830 MR850 MR910 MR820
100 1N4934 MR811 MR831 MR851 MR911 BY500 MR821
—100
200 1N4935 MR812 MR832 MR852 MR912 BY;gg MR822
400 1N4936 MR814 MR834 MR854 MR914 BYfgg MR824
600 1N4937 MR816 MR836 MR856 MR916 BYggg MR826
800 MR817 MR917
1000 MR818 MR918 _
IESM 30 30 100 100 100 200 300
(Amps)
Ta @ Rated Ig 75 75 90* 90* 25 55*
Tc @ Rated Ig 100
(oC)
T j(Max) 150 150 150 175 175 175 175
(oC)
ter 0.2 0.75 0.2 0.2 0.75 0.3 0.2
(us)

* Must be derated for reverse power dissipation. See Data Sheet.
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Fast Recovery Rectifiers (continued)

lo. AVERAGE RECTIFIED FORWARD CURRENT (Amperes)

6.0 7 12 12 | 12 50
56.02
(DO-4)
Metal
VRRM
(Volts)
1N3879 1N3889 BYX61-50 1N3899 50
1N3880 1N3890 BYX61-100 1N3900 100
1N3881 BYX50-200 1N3891 BYX61-200 MR2102 1N3901 200
1N3883 BYX50-400 1N3893 BYX61-400 MR2104 1N3903 400
MR 1366 MR1376 MR2106 MR 1386 600
MR2108 800
1000
150 200 200 200 200 250 lFsm
300 300 300 ({Amps)
Ta @ Rated Ig
100 100 100 100 100 Tc @ Rated Ig
(oc)
150 150 150 150 150 150 T j(Max)
(oC)
0.2 0.1 0.2 0.1 0.1 0.2 trr
(us)
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Fast Recovery Rectifiers (continued)

10, AVERAGE RECTIFIED FORWARD CURRENT (Amperes)

24 30 30 40 | 50 50
339 Case 11-03 257 257
TO-220 TO-3 (DO-5)
Plastic Metal
VRRM
(Volts)
BYW91-50 R710X 1N3909 MR860 MR870 50
BYW91-100 R711X 1N3910 MR861 MR871 100
BYW91-200 R712X 1N3911 MR862 MR872 MR5102 200
BYW91-400 R714X 1N3913 MR864 MR874 MR5104 400
BYW91-600 MR1396 MR866 MR876 MR5106 600
MR5108 800
1000
300 150 300 350 400 400 lFsm
(Amps)
Ta @ Rated Ig
125 100 100 100 Tc @Rated Ig
(oc)
175 150 150 160 160 150 TJ(ﬂ)"’C'a)"
Y
0.2 0.2 0.2 0.2 0.2 0.1 (us)
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Fast Recovery Rectifiers (continued)

. available for consumer applications requiring
currents from 0.4A up to 3A in low cost axial
lead packages. Their “’soft recovery”
characteristic is ideal for TV usages.

1o, AVERAGE RECTIFIED FORWARD CURRENT (Amperes) [
0.4 0.5 | 0.8 | 1 1 | 1.2 2 3
Case 59-04 267
Plastic
Viaw (Volts)
50
100 - BY196 BY296 | BY396
200 BY197 BY297 | BY397
400 BA157 | BY206 | BY406 BY210-4 | BY198 | BYX55-350 | BY298 | BY398
600 BA158 | BY207 | BY407 | BY208-600 | BY210-6 BYX55-600
800 BY208-800 | BY210-8 | BY199 BY299 | BY399
1000 BA159 BY208-1000
Iegm (Amp) 30 30 30 30 30 40 40 100 100
Ta@Rated Ig °C| 45 45 75 75 75 50 50 90 90
T, Max °C 150 150 150 150 175 150 125 150 175
t, (ns) 500 600 300 350 750 500 600 500 400
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Ultra-Fast Recovery Epitaxial Diodes

... designed for use in switching power supplies,
inverters and as free wheeling diodes

lo AVERAGE RECTIFIED FORWARD CURRENT (AMPERES)

1 7 ] 8 2x8

DO41-GLASS TO-220AC TO-220AB

CASE 59-03
VRRM
Volts

50 MUR105 BYW29-50 BYWS0-50 MURSO05 BYW51-50 | MUR1605CT

100 MUR110 BYW29-100 | BYWS80-100 MURS10 BYW51-100 | MUR1610CT
150 MUR115 BYW29-150 | BYWS80-150 MURS815 BYW51-150 | MUR1615CT
IESM (AMP) 35 80 100 100 100 100
T,MAX °C 175 150 150 175 150 175
TRR (ns) 35 35 35 35 35 35
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Ultra-Fast Recovery Epitaxial Diodes (continued)

lo, AVERAGE RECTIFIED FORWARD CURRENT (AMPERES)

12 15 | 25
DOA4 Metric stud M5
VRRM
Volts
50 BYW30-50 BYW81-50 BYW31-50 BYW77-50
100 BYW30-100 BYW81-100 BYW31-100 BYW77-100
150 BYW30-150 BYW81-150 BYW31-150 BYW77-150
Igsm (AMP) 200 200 320 500
T,MAX °C 150 150 150 150
TRR (ns) 35 35 50 50
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Ultra-Fast Recovery Epitaxial Diodes (continued)

lo AVERAGE RECTIFIED FORWARD CURRENT (AMPERES)

35 50 70

257-01 DO5
Metal

VRRM
Volts

50 BYW92-50 BYW78-50 BYW93-50 BYW94-50
100 BYW92-100 BYW78-100 BYW93-100 BYW94-100
150 BYW92-150 BYW?78-150 BYW93-150 BYW94-150
IrsM (AMP) 500 1500 800
T, MAX °C 150 150 150
TRR (ns) 50 60 60
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Special Purpose Rectifiers

TRANSIENTS IN THE
AUTOMOTIVE ELECTRICAL SYSTEM

INTRODUCTION

The introduction of electronics into the automobile has
brought with it the interesting sidelight of characterizing
the automotive electrical system for transients.

Since most electro-mechanical systems exhibit a wear-
out phenomenon as electrical stresses are increased, there
has been no need to separately define transients from the
normal load conditions. Any transient condition was
simply accounted for by increasing contact ratings, etc.
The introduction of semiconductors changes the picture
since they exhibit a different sensitivity to transients.
Semiconductors tend to have a black and white failure
characteristic when exposed to transients in that no damage
is caused below a certain level and total failure results
above a certain level. Unfortunately these two levels are
separate and the problem is further complicated by the
fact that the energy tolerance of semiconductors is nor-
mally subject to a production distribution. This leaves
solid state systems open to problems which are discovered
only after many units are in the field.

SUMMARY OF TRANSIENTS

Transients in the automotive electrical system have
widely varying energy levels occurring over widely varying
times, but most become insignificant compared to the
worst transient known as ‘‘Load Dump’”. Load dump
happens when the battery becomes disconnected while
the alternator is supplying charging current,’or the dis-
connection of some other load with no battery present.
Load dump transients generally are of 200 to 500 milli-
seconds duration, having an exponential decay from a
worst case peak voltage of 80-120 volts. A clamped load
dump, it should be noted, will be of considerably
shorter duration.

Although the possibitity of the battery becoming dis-
connected while the erigine is running may seem remote,
it is not reasonable this occurrence should result in the
total failure of the electrical system of a car.

The following table lists some of the transients the auto-
motive electronic designer must consider and should cause
him to provide some level of protection.

Power Source Available Transients
Battery Line . *200 Volts for useconds
. +Load Dump

. -300 Volts for milliseconds
. 1200 Volts for useconds

. +Load Dump

Note: Ail transients are
exponential decay.

Ignition Line and
Accessory Line

W= N

The voltages and times shown are reasonable values
from many on-car measurements. Since the nonload-dump
transients are of low energy, but high voltage, it is recom-
mended they be clamped rather than blocked. It is impera-
tive that source impedances also be known to allow proper
selection of clamp devices.

1.0 Ampere High Voltage Rectifiers
Case 59-04
Vrrm Volts
1000 vV MR1-1000
1200 Vv MR1-1200
1400 V MR1-1400
1600 V MR1-1600
BYX10
lesm (A) 30
Ta @ Rated Iy °C 75*
T, Max °C 175
t,, us 25

* Must be derated for
reverse power dissipation.

Automotive Transient Suppressor
Case 194
VRRM
(Volts)
23
23 MR2525L | MR2520L
1o (Amp) 6 6
BV (Volts) 24-32 24-32
IRSM 62 40
(Amp)
IFsm 600 400
(Amp)
Tc @ Rated I 150 150
(oc)
TIRRM 175 175
(oc)
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In every language under the sun, the name most com-
monly associated with solid-state regulator and reference
devices is Motorola. A pioneer in Zener diode develop-
ment, Motorola has consistently led the industry in param-
eter improvements, packaging proliferation and specifi-
cations innovation. Today, Motorola serves the industry
with an incomparable line of zener and avalanche regu-
lator diodes, temperature compensated reference de-
vices, and a host of transient suppressor devices designed
to provide the exact degree of regulation and/or protection
required, at the point in the circuit or system where it can
be used most conveniently at the lowest cost.
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Zener and Avalanche Regulator Diodes—1N Types

Motorola’s standard Zeners and Avalanche

Regulator diodes comprise the largest inven- 400 mW
toried line in the industry. Continuous devel- 250 mW 250 mW Low Noise
opment of improved manufacturing techni- Nominal | Low Level Low Noise |Low Leakage
ques have resulted in computerized diffusion Zener | Cathode = | Cathode = | Cathode = 500 mW
and test, as well as critical process controls Voltage |Polarity Mark | Polarity Mark | Polarity Mark Cathode = Polarity Mark
learned from surface-sensitive MOS fabrica- (Note 1) | (Notes 2, 3) |(Notes 2, 3, 5)|(Notes 2, 4, 5)| (Notes 2, 5)|(Notes 2, 6)|(Notes 1, 2, 13)
tion. Resultant high vyields lower factory
costs. Check the following features for appli- Case
cation to your specific requirements: 299-02
® Wide selection of package materials and Glass
styles: DO-204AH
o . DO-35)
Plastic (Surmetic) for low cost, me- {
chanical ruggedness ;.g misgg 1:;‘22};
Glass for highest reliability, lowest cost 22 1N4230 }“4616
Metal for highest power 24 1N4681 1N4617 1N4370 | 1N5221 1N5985A
i 9 P 2.7 1N4682 1N4618 1N4371 1N5223 1N5986A
® Power ratings from 0.25 to 50 Watts 3.0 1N4683 1N4619 1N4372 1N5225 1N5987A
e B Kd . 33 1N4684 1N4620 1N5518A 1N746 1N5226 1N5988A
reakdown voltages from 1.8 to 200 V in 36 1N4685 1N4621 ING519A | 1N747 TN5227 TNGS89A
approximately 10% steps 39 1N4686 1N4622 1N5520A 1N748 1N5228 1N5990A
. 43 1N4687 1N4623 1N5521A 1N749 1N5229 1N5991A
® Available tolerances from 10% (low cost) 47 1N4688 1N4624 1N5522A m750 1N5230 1N5992A
H 0 e : f 5.1 1N4689 1N4625 1N5523A 751 1N5231 TN5993A
to as tight as 1% (critical applications) 56 1N4690 1N4626 INB524A | 1N752 | 1N5232 | 1N5994A
with off-the-shelf deliver 6.2 1N4691 1N4627 1N5525A 1N753 1N5234 1N5995A
Y
° Spgcigl se|e§tion of electrical characﬁer- 6.8 1N4692 1N4099 1NB526A 1“;2;% 1N5235 TN5996A
istics availabie at low cost due to high- 75 1N4693 1N4100 TNB527A 1N755 1N5235 TNB9STA
volume lines (check your Motorola sales TN958A
representative for special quotations) 82 TN4694 TN4T01 TNB528A 1N756 1N5237 TNB99BA
. 1N959A
L4 JAN/JANTX(V) availability (designated 87 1N4695 1N4102 1N5238
by tint) 9.1 1N4696 1N4103 1N5529A 1“75(7JA 1N5239 1N5999A
) ) 1N96
® Special glass now used in DO-35 type
. . . 10 1N4697 1N4104 TN5530A 1N758 1N5240 1N6000A
packages is compatible with low tem- 1N961A
perature alloy processes, yielding 1 1N4698 1N4105 1N5531A 1N962A 1N5241 1N60OTA
sharper breakdown and low leakage. 12 1N4699 1N4106 1N5532A 1”57)’.639 1N5242 1N6002A
1 3A
NOTES 13 1N4700 1N4107 TN5533A TN964A 1N5243 1N6003A
i 1 14 1N4701 1N4108 1N5534A 1N5244
1. The Zener Voltage is measured at approximately 15 1N4702 1N4109 INB535A | 1N965A | 1N5245 1NBO04A
174 the rated power, with the following exceptions: 16 1N4703 1N4110 IN5536A | 1N9B6A | 1N5246 IN6005A
the 1N4678-4717 is measured with IzT = 50 pAdc; 17 1N4704 INGT1 1NE537A 1N5247
the 1N4614/1N4099 is measured with 17T = 250 18 1N4705 1N4112 1N5538A 1N967A 1N5248 1N600BA
wAdc; the 1N4370/1N746 and the 1N5221-5242 are 19 1N4706 1“4113 1N5539A mgg;}g -
: - . — 20 1N4707 1N4114 1N5540A TNO68A
measured with !ZT 20 mAdc,_the 1N5985A: GOLZA 2 1N4708 1N2115 INBBATA 1N9BSA 1NB281 1NBOOSA
is measured with IzT = 5 mA; TN6013A-6023A is 2 1N4709 1N4116 IN5542A | 1N970A | 1N5252 IN6009A
measured with |77 = 2 mA; 1N6024~6025,is meas- 25 1N4710 1N4117 1N5543A 1N5253
ured with IzT7 = 1 mA. 27 1N4711 1N4118 TN971A 1N5254 1N6010A
i infor- 28 1N4712 1N4119 1N5544A 1N5255
2. Cont.act your Motorz{a reprelsentatlve (\;or.mhfor % IN4713 1N2120 1NBBABA 1N972A 1NE256 INBOT1A
mation on intermediate voltages and tighter 33 1N4714 1N4121 INB546A | 1N973A | 1N5257 1N6012A
tolerances. 36 1N4715 1N4122 IN974A | 1N5258 1N6013A
Tolerances 39 1N4716 1N4123 1N975A 1N5259 1N6014A
3. No suffix = =5% 43 1N4717 1N4124 1N976A | 1N5260 TN6015A
' o 10% — wi - 47 1N4125 IN977A | 1N5261 1N6016A
4. A suffix = +10% :/vnh guaranteed limits on Vz, 51 1N4126 1N978A 1N5262 1NBO17A
VF, and Ig only 56 1N4127 1N979A | 1N5263 1N6018A
B suffix = =5% 60 1N4128 1N5264
C suffix = =2% 62 1N4129 1N98OA | 1N5265 IN6019A
D suffix = = 1% 68 1N4130 1N981A 1N5266 1N6020A
= +1%
7 1N4131 1N982A 1N5267 1N6021A
5. 1N4370/1N746 series: No suffix = +£10% 83 1“4132 1N983A 1N5268 1NB022A
A suffix = =5% 87 1N4133 1NSB4A 1%539 N
les: ; +109 91 1N4134 1N5270 1N6023A
1N957 series: A suffix = :égk 100 1N4135 1N985A | 1N5271 1NB024A
il 1N4370746963 suffix = S e 110 1N9BBA | 1N5272 1NB025A
ilitary parts in 746/ series and standar -
S . 1N52
1N987-1N992 supplied in DO-7. Military parts in 1N4370/ :gg nuggg% 1N22;§z
746,962 are also available in the cost effective DO- 140 TN5275#
204AH (DO-35) package as the -1 version. This version 150 1’1“989ﬁ 1N527§#
can be ordered by inserting a 1 between the part num- }gg T1N990 mgg;ai
ber and the JAN, JTX or JTXV suffix, ie IN746A1JAN. 180 11N991A 1N5279#
MIL-STD 19500/117 and 127 state the -1 version is a 200 T1N992A 1N5281#

direct substitute for the non -1 version. The -1 versions
appear on MIL-STD 701 as the preferred parts for new
designs. Military parts in 1N4614, 1N4099 and 1N5518A
series supplied in DO-7.

JAN/JANTX(V) available, +5% only.
+1N987-1N992 supplied in DO-7 glass package.
#1N5273-1N5281 supplied in Surmetic DO-7 plastic package.
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ZENER AND AVALANCHE REGULATOR DIODES (continued)

1WATT 1WATT 1.5 WATT 1.5 WATT 5 WATT 10 WATT 50 WATT
Cathode to Case
Nominal = 1N3993 Series
Zener Cathode = Cathode Cathode = Cathode Cathode = Anode to Case
Voltage |Polarity Mark to Case Polarity Mark to Case Polarity Mark | = 1N2970 Series Anode to Case
(Note 1) (Notes 2,7) | (Notes 2, 8) | (Notes 2, 9) |(Notes 2, 10)| (Notes 2, 11) | (Notes 2, 10, 12) | (Notes 2, 10,12) | (Notes 2,10, 12)
o
7
Metal
Glass Metal Surmetic 30 Metal Surmetic 40 Metal Metal Case 58
Case 59 Case 52 Case 59 Case 55 Case 17
(DO-41) (DO-13) (DO-41)
33 1N4728 N3e21 1N5913A 1N5333A
3.6 1N4729 3. 1N5914A 1N5334A
3.9 1N4730 1N5915A 1N5335A
43 1N4731 1N6916A 1N5336A
47 1N4732 1N5917A 1N5337A
5.1 1N4733 8. 1N5918A 1N5338A
5.6 1N4734 N3¢ “ig 1N5919A 1N5339A
6.2 1N4735 - IN3828 1N5920A 1N5341A 1 A&
6.8 1N4736 1N3829 1N5921A 1N3785A 1N5342A N 1N4563A&RA e
N3O 2870, 2808ABRA ]
75 1N4737 1N5922A 1N3786A 1N5343A 00& ]1I\44564 &RA
, 28057
8.2 1N4738 1N6923A 1N3787A 1N5344A
8.7 1N5345A
9.1 1N4739 1N5924A 1N3788A 1N5346A
10 1N4740 1N5925A 1N3789A 1N5347A
1 1N4741 1N5926A 1N3790A 1N5348A
12 1N4742 1N5927A 1N3791A 1N5349A
13 1N4743 1N5928A 1N3792A 1N5350A
14 . 1N5351A
15 1N4744 1N5929A 1N3793A 1N5352A
16 1N4745 1N5930A 1N3794A 1N5353A
17 1N5354A
18 1N4746 1N5931A 1N3795A 1N5355A
19 1N5356A
20 1N4747 1N5932A 1N3796A 1N5357A
22 1N4748 1N5933A 1N3797A 1N5358A
24 1N4749 1N5934A 1N3798A 1N5359A
25 1N5360A
27 1N4750 1N5935A 1N3799A 1N5361A
28 1N5362A
30 1N4751 1N5936A 1N3800A 1N5363A
33 1N4752 1N5937A 1N3801A 1N5364A
36 1N4753 1N5938A 1N3802A 1N5365A
39 1N4754 1N5939A 1N3803A 1N5366A
43 1N4755 1N5940A 1N3804A 1N5367A
47 1N4756 1N5941A 1N3805A 1N5368A
51 1N4757 1N5942A 1N3806A 1N5369A
56 1N4758 1N5943A 1N3807A 1N5370A
60 1N5371A
62 1N4759 1N5944A 1N3808A 1N6372A
68 1N4760 1N5945A 1N3809A 1N5373A
75 1N4761 1N5946A . 1N3810A 1N5374A
82 1N4762 1N5947A 1N3811A 1N5375A
87 . IN5376A
91 1N4763 1N5948A 1N3812A 1N5377A
100 1N4764 1N5949A 1N3813A 1N5378A
110 1N5950A 1N3814A 1N5379A
120 1N5951A 1N3815A 1N5380A
130 1N5952A 1N3816A 1NG381A
150 1N5953A 1N3817A 1N5383A
160 1N5954A 1N3818A 1N5384A
170 1N5385A
180 1N5955A 1N3819A 1N5386A
200 . 1N5956A 1N3820A 1N5388A

NOTES — Tolerances (continued)

JAN/JANTX(V) available, =5% only.

6. No suffix = +10% with guaranteed limits on Vz,Vg and
Ig only.
A suffix = =10%

B suffix = 5%

7. No suffix
A suffix = 5%
8. 1N3821 series:

= x10%

1N3016 series:

9. A suffix
B suffix

+10%
+5%

No suffix = £10%
A suffix = £5%
A suffix = £10%
B suffix = *5%

C suffix
D suffix

*2%

+1%
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10. A suffix = +10%
B suffix = +5%
Exception:
1N3993-1N4000: No suffix = £10%
A suffix = £5%
1

-

. Asuffix = £10%
B suffix = *5%
12. RAand RB = Reverse Polarity Types
Available
13. A suffix = +10%
B suffix = +5%



¥Si¥ dZW 66 QZW | 6EAdZN  6£058XZ8 6€06.XZ9 6€055X289 6€
€Sl dZW 9¢ QZW | 96AdZN  98058XZg 9€06.XZ8 9€055X29 9e
€€088AZ8 | 2SLF dzZW €6 QZW | SEAdZW  ££058XZd €6  Qdzw £€0£8XZ8 £€06.XZ8 €6055X289 €
0€088AZ8 | ISV dZW 06 ZW [ 0EAdZW  0€058XZd 0 QadzwW 0£0€£8X28 0€06.XZ8 0€8055XZ9 0g
18088AZ8 | 0Sl¥ dZW 12 QZN | [2AdZW  12058XZ8 2 adzn 120€8xz9 1206.XZ9 12055X29 YA
v2O88AZE | 6biF dZW ¥C QZW | veAdZW  v20s8xzg ve adzw ¥2oesxzea ¥206.XZ8 ¥2055XZ8 ve
ecO88AZE | 8vi¥ dZW 2 QZW | 2eAdZN  22058XZ8 2 Qdzw 2e0e8xzg 2206.X28 22055x29 44
02088AZE | L¥lv dZW 02 AZW | 02AdZW  02058XZ8 02 Qadzw 020€8X289 0206.XZ8 02055XZ9 (ir4
81088AZ8 | 9viv dzZW 8L QZW | 8LAJZW  81058XZg 8L Qdzw 810€8Xz8 8106.XZd 8LOssXZ8 gl
91088AZ8 | Sviv dzW 9L GZW | 9LAdZW  91058XZ8 9L  adzw 9L0e8XZ8 9106.X28 9L055XZ8 oL
SLO88AZE | ¥viv dzZW SL QZW | SLADZWN  SLOS8xzg Sk adzw S10€8Xz8 §L06.XZ49 SL0S5XZ9 Si
€L088AZE | evib dzW €L QZW | €LAJZW  £10s8XZd €k QdzW £10€8XZ89 £106.XZ8 €L055XZ8 €L
cL088AZE | eviy dzZW ¢k QZW | 2LADZW  210S8XZ8 gk adzw zLoesxze 2Lo6LXZ8 21L0s5XZ8 4}
LLO88AZA | Ipi¥ dZW L azw LLADZWN  110g58XZ8 o adzw 11068XZ8 LL062XZ9 L1L0SSXZ8 L
0L088AZE | OV dzW Ob QZW | OLAdZW  01D$8XZ8 0L adzw 0LOg8XZ8 01L06.XZ8 01065XZ89 oL
IA6088AZE | 6EL¥ dZW b6 QZW | 1'6 AdZW  LA6DSSXZE 1'6  adzw LA6OE8XZ8 LA6D6.XZ8 LA8OSSXZ8 L'6
CA8O88AZE | 8ElF dZW ¢8 QZW | 28 AJZW 2A8DS8XZd 28  adzw 2A8OEBXZE 2A806.XZ9 2A80S5XZ8 4]
SALOBBAZS | l8i% dZW S QZW | SL AdZW SALDOS8XZg S,  adzw SALOESXZ8 SALO6LXZ8 SALOSSXZ9 g/
8A9088AZ9 | 98l¥ dZW 89 QUZW | 89 AdZW 8A9DSBXZY 89  adzw 8A90€8XZ8 8A906.XZ89 8A90S5XZ8 8'9
CA9088AZE | SELv dzZW 9 QZW | 29 AdZW 2A9DS8XZS 29  adzw 2A0E8XZ8 2N906.XZ8 2N9056XZ8 29
9ASO88AZE | VeIV dZW 9SG QZIN | 95 ADZIW 9ASDS8XZg 9S  adzw 9ASOE8XZ8 9ASO6.XZ8 9ASOS5XZg 9'G
LASO88AZE | €8i¥ dZW S QZW | 'S AdZW LASDOSSXZ8 S adzw LASOE8XZ8 INSO6.XZ9 LASOSSXZ9 LS
LAVO88AZS | 28l dZW Ly QZW | I'v AdZW  ZAPOS8XZg L'y  adzi LAYOESXZ8 LAYO6.XZ8 LAVOSSXZ8 Ly
EAVO88AZE | 1ELF dZW €y QZW | €F AZW EAPDSBXZS €V  adzw EAYOE8XZ8 EAYO6.XZH EAYOSSXZ8 ey
6AE088AZE | 08V dZW 6€ QZW | 6'C AJZIN 6AEDS8XZE 6€  Qdzw 6AEDE8XZ8 6AE06.XZ8 6AE0SSXZ8 6'¢
9NED88AZE | 62V dZW 9AEDSEXZg 9t  adzw 9AE0E8XZ9 9AED6.XZ8 9AEDSSXZ8 9'¢
EAEDO88AZE | 82LF dZW EAE0S8XZ9 €€  adzw EAEDE8XZE EAE06.XZ8 EAEDSSXZE €e
0AED88AZE 0t  adzw 0AEOE8XZ8 0AED6.XZ8 OAEDSSXZ8 0¢
LA2D88AZE 12 adzw LAZOE8XZ8 LA2D6.XZ8 LAZOSSXZ8 e
YAZ06.XZ9 YAZOSS5XZ8 v
(roaQ) (yoaQ) (seoq)
65 esen 65 ese) HY¥02-0a
0€ JIL3INHNS sse|n sse|n
20—-662
ase)
BL'GLSSION 8| ‘/} S8ION (g1 ‘9L S8ION |g| ‘9 ssjoN 8l ‘Gl seloN 8L'OLSOION  8L'GLSBION 8L'GLS8ION g ‘pL SejoN
dden ‘jod el ‘jod ey Aiiejod = spoyjen e Aejod = spoyen abejjop
= apoyien = apoyje) lsuez
MW 005 nemsz Heme'L MW 005 [eulwop

sadA| ueadoing - sapoiq Jojejnbay aydue|eAy pue Jauaz

18-4




1senbau uodn a|qejieAe ale
suo1j09|es [e1oads 1o saouesalo} Joybiy gL
90UBIBI0L % G F = XWNS VY
80UBIBI01 %0l F =XYNSON LI
90UBIBIOL %C F = XNS D
90UBIBIOL %G F = XINS ON 91
20uBIBIO| %] F = Djoeoeduly
aoueIs|0] %g F = Djosoridul g
90UBIR|0| %G F Seledipul D 'S
SOUBIBI0L %S F =XNS O V1L
:SOJON
GSZO00CW 1 00CAzZN 002
061
GSZO8INL 08LAZN 08t
0LL
GSZO09IN 1 09LAZN 09}
GSZOSIN L 0S+LAZN oSt
ovl
GSZOEIN 0€LAZN 148
GSZOZINL 0Ccazn ocl
GSZOLIWL oLLAZW Okt
9.y dZW 00L dZW | 00LAdZW 001098XZd 00106.Xz29 00}
€9/ dZW 16 QZW | 16 AdZW 16058XZ9 1606.XZ8 6
29y dZN 28 QZW | 28 AdZW  28098XZ4 2806.XZ9 c8
19.¥ dZIN G, AZW | S. AdZW  S.0S8XZ9 §1206.XZ8 §20599XZ9 SL
0S¥y dZW 89 AQZW | 89 AdZW  89098XZ9 8906/.XZ9 89065XZ9 89
6S.y dZW 29 AZW | 29 AdZW  290S8XZ9 2906.XZ9 29085XZ9 29
8.y dZW 95 QZW | 95 AdZW  990S8XZ9 9506/.X289 96095XZ8 9G
LS.y dZN IS QZW | 1S AdZW 16068XZ4 1606.XZ89 16065XZ9 8}
95y dZW Ly QZW | Ly AdZN  [¥OS8XZ3 L¥J6.XZ8 L¥Q89XZ9 Ly
GGlv dZN ey QZW | €V AdZW  €r0S8XZ9 €v06.XZ9 [A700+14) 4:] 154
(voQ) (ivoQ) (seoq)
6G 8sed 65 8seD H¥¥02-0a
0€ JILANYNS sse|n sse|n
20—66¢
asen
81 ‘GLSOION (81 ‘LI SBION |81 ‘9L SOION (81 ‘9L SAION 81 ‘G| SAION 81 ‘9L SOION 81 'GLS8ION 8l ‘Gl S9ION 8l ‘v SeloN
NIEeN '|od Yen ‘|lod yep Aluejod = apoyied yepw Aiuejod = apoyied abejjoA
= apoylen | =apoyied JETEY
MW 005 HemGe ueme't MW 00V |BUIWON

sadA] ueadoing — sapoiq Jojejnbay ayouejeAy pue Jauaz

18-5



Zener Reference Devices

For applications where output voltage must remain within
narrow limits during changes in input voltage, load resist-
ance and temperature. Motorola guarantees all References
Devices to fall within the specified maximum voltage var-

Devices in this table are hermetically sealed structures.
Includes JAN, JANTX and JTXV devices. These tempera-
ture compensated Zener Reference Diodes have low dy-

iations, AVz, at the specifically indicated test temperatures
and test current (JEDEC Standard #5). Temperature Coef-
ficient is also specified but should be considered as a ref-
erence only — not a maximum rating.

namic impedance and silicon-oxide and nitride passivated Glass Metal Glass
junctions for long-term stability. Case 51-02 Case 52-03 Case 299-02
DO-204AA DO-13 DO-204AH
(DO-7) (DO-35)
AVERAGE TEMPERATURE COEFFICIENT OVER THE OPERATING RANGE
0.01 %/°C 0.005 %/°C 0.002 %/°C 0.001 %/°C 0.0005 %/°C Case
Test Test avz avz AVz . AVz
vz Current | Temp Device Max Device Max Device Max Device Max
Volts mAdc Points Type Volts Type Volts Type Volts Volts
6.2 75 A 0. 0.019 | 0.008
A | oose [ 1na: - 299-02
62A\| 75 A 1N821A | 0.096 1NB23A [0.048 | 1N825A [ 0.019 | 1N827A [0.009 | 1N829A [0.005
6.4 0.5 B 56 0.018 0.010 | 1N4568 |0.005 | 1N4569 |0.002 | DO-204AH
0.5 A 6! 0.099 6747} 0.020 [ 0.010 0.005 |(DQ-35)
1.0 B 1N4570 | 0.048 1N4572 | 0.010 0.005 0.002
1.0 A 0.099 457241 0.020 [iN45Y 0.010 #:0.005
2.0 B 0.048 . 4577 | 0.010 | 1N4578 |0.005 579 |0.002
2.0 A 1N4575A | 0.099 1N4576A [0.025 | 1N4577A[ 0.020 | 1N4578A [0.010 [ 1N45794 {0.005
4.0 -] 1N4580 | 0.048 1N4581 10.024 | 1N4582 | 0.010 | 1N4583 [0.005 | 1N4584 |0.002
4.0 A 1N4580A | 0.099 1N4581A 10.050 | 1N4582A| 0.020 | 1N4583A [0.010 | 1N4584A |0.005
8.4 10 A 0.130 . 0.026 . . .
10 C 1N3154A | 0.072 1N3155A [0.085 | 1N3156A| 0.034 | 1IN3157A 51-02
0.5 B 1N4775 0.064 1N4776 [0.032 | 1N4777 | 0.013 | 1N4778 |o0.006 [ 1N4779 [0.003 |DO-204AA
05 A 1N4775A | 0.132 1N4776A | 0.066 | 1N4777A| 0.026 | 1N4778A |0.013 | 1N4779A |0.007 | (DO-7)
85 1.0 B 1N4780 | 0.064 1N4781 [0.032 [ 1N4782 [ 0.013 | 1N4783 |0.006 | 1N4a784 |0.003
1.0 A 1N4780A | 0.132 1N4781A | 0.066 | 1N4782A 0.026 | 1N4783A |0.013 | 1N4784A |0.007
7.5 8 1N935 0.067 1N936 0.013 | 1N938 0.006 | 1N939 0.003
9.0 7.5 A 1N935A | 0.139 1N936A 0.027 | 1N938A |0.013 [ 1N939A |0.007
75 C o B ] 0184 [ 1No36l 0.037 E 0.009
9(‘54 ;?.'4 D 1N2163,A 1N2166.A10.007 | 1N2169,A10.004 | gy oo
A 10 E 1IN2164.A 1N2167,41 0017 | 1N2170.4[0.009 | 150"
F 1N2165,A 1N2168,A 0.023 | 1N2171,4[ 0.012
+0.2 V)
7.5 B 1N941 0.088 0.018 | 1N944 1N94s5 0.004 |51-02
1.7 75 A 0.081 0.036 | 1N94 1N945A |0.009 | DO-204AA
75 [+ 0.239 0.047 0.012 [ (DO-7)
Test Temperature Points A\ Non-suttix - Zz7 = 15, "A” Suffix — Zz7 = 10
A -55, 0, +25, +75, +100
B 0, +25, +75 JAN/JANTX(V) available, +5% only, Military part in the 1N821 and
c -65,0, +25, +75, +100, +150 1N4565 series and supplied in the DO-7 package.
s} 0, +25, +70 |
E -65,0, +25, +75, +125 .
[ -55, 0, +75, +125, +185
G +25,+75, +100

Precision Reference Diodes

Designed, manufactured and tested for ultra-high stability of

voltage with time and temperature change. Use of special mea-
surement equipment and voltage standards provide calibration
directly traceable to the National Bureau of Standards.

CASE 51-02
DO-204AA
(DO-7)

CERTIFIED VOLTAGE TIME STABILITY OVER 1000 HOURS OF OPERATION

Temperature (Parts/Million Change)
Stability <5 PPM/1000 HR | <10 PPM/1000 HR <20 PPM/1000 HR | <40 PPM/1000 HR
Reference| Test Change Change Change Change
Voltage |Current OP Temp | Device uv Device uv ! Device v Device mY
Volts mA |oVz (mV)| Range °C | Type Max Type Max Type Max Type Max
6.2 5% 7.5 2.5 25,75,100 | MZ605 30 MZ610 60 MzZ620 120 MZ640 240
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Field Effect Current
Regulator Diodes

High impedance diodes whose “constant current
source’’ characteristic complements the ‘‘con-
stant voltage’” of the zener line. Currents are
available from 0.22 to 4.7 mA, with usable
voltage range from a minimum limit of 1.0 to
25 V, up to a voltage compliance of 100 V,
for the 1N5283 series, or 70 V, for the
MCL1300 series.

Glass
Case 51-02
DO-204AA
(D0-7)
Reg. Current Knee Imp Limiting
ip Zk Voltage
@Vy=25V @V =6.0 Vi@l =08 Ilp

mA Device M Volts
Nom Type Min Max
0.22 2.75 1.00
0.24 2.35 1.00
0.27 1.95 1.00
0.30 1.60 1.00
0.33 1.35 1.00
0.39 1.00 1.05
0.43 0.870 1.05
0.47 0.750 1.05
0.56 0.560 1.10
0.62 0.470 1.13
0.68 0.400 1.15
0.75 0.335 1.20
0.82 0.290 1.25
0.91 0.240 1.29
1.00 0.205 1.35
1.10 0.180 1.40
1.20 0.155 1.45
1.30 0.135 1.50
1.40 0.118 1.65
1.50 0.108 1.60
1.60 0.092 1.65
1.80 0.074 1.75
2.00 0.061 1.85
2.20 0.052 1.95
2.40 0.044 2.00
2.70 0.035 2.15
3.00 0.029 2.25
3.30 0.024 3.35
3.60 0.020 2.50
3.90 0.017 2.60
4.30 0.014 2.75
4.70 1N5314 0.012 2.90
0.5:0.3 MCL1300 0.500 1.00
1.0:0.6 MCL1301 0.200 1.60
2.0:0.6 MCL1302 0.100 2.00
3.0:0.6 MCL1303 0.050 2.00
4.0:0.6 MCL1304 0.025 2.50

LZ7 JAN/IANTX (V) availability
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Low Voltage Regulators

High-conductance silicon diodes designed as stable
forward-reference sources for transistor amplifier biasing
and similar applications. Available in high reliability glass
construction or economic plastic packaging.

Case 51-02

DO-204AA Case 59-03
(DO-7) DO-41

Surmetic 20

ELECTRICAL CHARACTERISTICS
(T A = 25°C unless otherwise noted).

Forward IE Leakage

Reference Test Current

Voltage [cyprent| 'R@ VR Device

Min | Max | mA uA |Volts Type Case

0.63] 0.71 10 10 5.0 | MZ2360 59
Surmetic

1.241 1.38 10 10 5.0 | MZ22361 51
Surmetic




Transient Suppressors

Transient suppressors designed for applications requiring protection of voltage sensitive
electronic devices in danger of destruction by high energy voltage transients. Select
from standard factory available types or design the suppressor to meet specific needs
by paralleling cells. For specific options, i.e., non-standard voltages, higher power
capacity, and package configurations, consult factory.

I ——
ipp
Peak
lu Pulse Current
0 10 20 30 40 50 60
Time —(ms) CASE 41-11
PEAK POWER DISSIPATION @ 1.0 ms = 1500 WATTS
Breakdown Voitage
_Irsm VRsm
V(BR) Maximum Reverse Maximum Reverse
Volts @iy Surge Current Voltage @IRgm
Nom mA Amp Volts Device Type Case
6.0 1.0 120 85 1N5908 41-11
6.8 10 139 10.8 1N6267 1.5KE6.8
7.5 10 128 1.7 1N6268 1.5KE7.5
82 10 120 12,6 1N6269 1.6KE8.2
9.1 1.0 109 13.8 1N6270 1.56KES.1
10 1.0 100 15.0 1N6271 1.5KE10
1 1.0 93 16.2 1N6272 1.6KE11
12 1.0 87 17.3 1N6273 1.6KE12
13 1.0 79 19.0 1N6274 1.5KE13
15 1.0 68 22.0 1N6275 1.5KE15
16 1.0 64 23.5 1N6276 1.5KE16
18 1.0 56.5 26.5 1N6277 1.5KE18
20 1.0 51.5 29.1 1N6278 1.5KE20
22 1.0 47.0 31.9 1N6279 1.6KE22
24 1.0 43.0 34.7 1N6280 1.5KE24
27 1.0 38.5 391 1N6281 1.6KE27
30 1.0 345 435 1N6282 1.5KE30
33 1.0 31.5 47.7 1N6283 1.5KE33
36 1.0 28.0 52 1N6284 1.5KE36
39 1.0 26.5 56.4 1N6285 1.5KE39
43 1.0 24 61.9 1N6286 1.6KE43
47 1.0 22.2 67.8 1N6287 1.5KE47
51 1.0 20.4 73.5 1N6288 1.6KE51
56 1.0 18.6 80.5 1N6289 1.6KE56
62 1.0 16.9 89 1N6290 1.5KE62
68 1.0 16.3 98 1N6291 1.5KE68
75 1.0 13.9 108 1N6292 1.5KE75
82 1.0 12.7 118 1N6293 1.6KE82
91 1.0 11.4 131 1N6294 1.5KE91
100 1.0 104 144 1N6295 1.5KE100
110 1.0 9.5 158 1N6296 1.6KE110
120 1.0 8.7 173 1N6297 1.5KE120
130 1.0 8.0 187 1N6298 1.5KE130
150 1.0 7.0 215 1N6299 1.6KE150
160 1.0 6.5 230 1N6300 1.5KE160
170 1.0 6.2 244 1N6301 1.5KE170
180 1.0 5.8 258 1N6302 1.6KE180 y
200 1.0 5.2 287 1N6303 1.5KE200 '
Breakdown Voltage for Standard is +10% Tolerance; *5% version is available by adding an “A", i.e., IN6267A, 1.5KE6.8A.
Clipper (back to back) versions are available by ordering the 1.5KE series with a “C"* or “CA” suffix, i.e., 1.6KE6.8C or 1.5KE6.8CA.
5.0% 160 9.4 ICTE-5 MPTE-5 41-1
8.0* 100 15 ICTE-8 MPTE-8
10* 30 6.7 ICTE-10 MPTE-10
12* 70 21.2 ICTE-12 MPTE-12
15*% 60 25 ICTE-15 MPTE-15
18* 50 30 ICTE-18 MPTE-18
22* 40 375 ICTE-22 MPTE-22
36* 23 65.2 ICTE-36 MPTE-36
45* 19 78.9 ICTE-45 MPTE-45

Clipper (back to back) versions are available by ordering the ICTE or MPTE series with a "’C"" suffix, i.e., ICTE-5C.
*Working Peak Reverse Voltage, VRWM (Blocking or Stand-Off Voltage).
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TRANSIENT SUPPRESSORS (continued)

CASE 17-02 CASE 119-01
PEAK POWER DISSIPATION @ 1.0 ms = 600 WATTS
Breakdown Voltage |
RSM VRSM
V(BR) Maximum Reverse Maximum Reverse
olts @Ir Surge Current Voltage @ IRsm
Nom mA Amp Volts Device Type Case
6.8 10 56 10.8 P6KE6.8 17-02
75 10 51 1.7 P6KE7.5
82 10 48 125 P6KE8.2
9.1 1.0 44 138 P6KE9.1
10 1.0 40 15 P6KE10
11 1.0 37 16.2 P6KE11
12 1.0 35 173 P6KE12
13 1.0 32 19 P6KE13
15 1.0 27 22 P6KE15
16 1.0 26 235 P6KE16
18 1.0 23 26.5 P6KE18
20 1.0 21 291 P6KE20
22 1.0 19 319 P6KE22
24 1.0 17 347 P6KE24
27 1.0 15 39.1 P6KE27
30 1.0 14 435 P6KE30
33 1.0 126 47.7 P6KE33
36 1.0 116 52 P6KE36
39 1.0 106 56.4 P6KE39
43 1.0 9.6 61.9 P6KE43
47 1.0 8.9 67.8 P6KE47
51 1.0 8.2 735 P6KE51
56 1.0 74 80.5 P6KE56
62 1.0 6.8 89 P6KE62
68 1.0 6.1 98 P6KE68
75 1.0 55 108 P6KE75
82 1.0 5.1 118 P6KE82
91 1.0 4.8 131 P6KE91
100 1.0 4.2 144 P6KE100
110 1.0 38 158 P6KE110
120 1.0 35 173 P6KE120
130 1.0 32 187 P6KE130
150 1.0 28 215 P6KE150
160 1.0 26 230 P6KE160
170 1.0 25 244 P6KE170
180 1.0 23 258 P6KE180
200 1.0 21 287 P6KE200

Breakdown Voltage for Standard is +10% Tolerance; 5% version is available by adding A", i.e., PEBKEB.8A. Clipper (back to back) versions are available

by ordering with a "C" or “CA" suffix, i.e., PBKE6.8C or PEKE6.8CA.

PEAK POWER DISSIPATION @ 1.0 ms = 8000 WATTS

'R
VR Reverse AVz Ve Vg

Operating Voltage Current | Breakdown Voltage Clamping Voltage Forward Voitage
Nom Min Izt Max Ipp I

Vdc V(RMS) uA Volts @ mA Volts @ Amp Volts @ Amp Device Type Case
14 10 50 16 0.4 24 200 1.5 10 MPZ5-16 A 119-01
14 10 16 0.4 20 200 MPZ5-168

28 20 32 0.2 50 100 MP25-32A

28 20 32 0.2 45 100 MPZ5-32B

28 20 32 0.2 40 100 MPZ5-32C

165 17 180 0.03 250 20 MPZ5-180A

165 117 180 0.03 225 20 MPZ5-1808B

165 117 180 0.03 205 20 MPZ5-180C
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Selected Zener Diode Options

In cases where standard specifications do not meet application requirements, an appropriate
device can be selected and ordered from the following options. This coding system is provided as
a means of communicating a specific requirement to Motorola. Certain voltages, tolerances and
packages may not be available. Contact your Motorola sales representative for availability, price,

and minimum order quantities.

NON-STANDARD ZENER DIODES
SPECIAL VOLTAGE AND TOLERANCE RATINGS

JEDEC “1N" type numbers denote a specific Zener voltage, power
rating, and tolerance. For example, JEDEC type 1N4728 is a stan-
dard 1 watt diode, rated at 3.3 volts = 10%. A suffix “A” on this
type number mdlcates a = 5% voltage tolerance.

Special Motorola devices, with a choice of voltages and toler-
ances, are also available. The following diagram explains the Mo-
torola coding system:

M XXXX 4
Power Motorola Nominal Zener Tolerance
Rating 2 0"\1/"]3 Diode  (*%) (omit for
(Watts) ot 9° =20% units)

4 Characters Max )
(Exc!uding Decimal

For example, the code for a special 10 watt Zener diode with a
voltage of 41 volts and a tolerance of = 1% would be: 10M41Z1.

Following is a list of other standard Motorola symbols for special
Zener device orders (X’s indicate nominal Zener voltage):

**ELECTRICALLY
BASIC SIMILAR DEVICE
MOTOROLA TYPE SERIES DESCRIPTION
TAMXXAZXX 1/4M2.4AZ10 series 250 mW, Glass, DO-35
TVAMXXXZXX 1.4M6.8Z10 series 250 mW, Glass, DO-35
AMXXAZXX 1N4370 & 1N746 series 400 mW/500 mW, Glass, DO-7
AMXXXZXX 1N957 series 400 mW/500 mW, Glass, DO-7
BMXXAZXX 1N4370 & 1N746 series 400 mW/500 mW, Glass, DO-35
BMXXXZXX 1N957 series 400 mW/500 mW, Glass, DO-35
TMXXAZXX 1N3821 series 1 Watt, Metal, DO-13
TMXXXZXX 1N3016 series 1 Watt, Metal, DO-13
TMXXXZGXX 1N4728 series 1 Watt, Glass, DO-41
TMXXXZSXX 1N4728 series 1 Watt, Surmetic-30, DO-41
1.EMXXXZXX 1N3785 series 1.5 Watt Metal Can
EMXXXZSXX 1N5333 series 5 Watt Surmetic-40
TOMXXAZXX 1N3993 series 10 Watt, Stud, DO-4
1OMXXXZXX 1N2970 series 10 Watt, Stud, DO-4
50MXXAZXX 1N4557 series 50 Watt, TO-3
S0MXXXZXX 1N2804 series 50 Watt, TO-3
B50MXXAZSXX 1N4549 series 50 Watt, Stud, DO-5
50MXXXZSXX 1N3305 series 50 Watt, Stud, DO-5
MZG35-YYZ 1N5985 series 500 mW, Glass, DO-35
MZG41-YYZ 1N6913 series 1.5 Watt, Surmetic-30

** Electrical parameters shall be tested per the similar series listed. Test
currents for non-standard voltages will be linearly interpoled between the
test currents for standard parts on either side. For reverse polarity devices
(10 W and 50 W) insert an “R"" before tolerance.

1N5518 thru 1N5546 — This series may be ordered in +2% and
+1% tolerance by adding the following suffix:
= *2% D=+1%
For example the 1N5518D would be the same as the 1N5518B
except Vz = 3.3 £1%.

MATCHED SETS OF ZENER DIODES

Zener diodes can also_be obtained in sets consisting of two or
more matched devices. The method for specifying such matched
sets is similar to the one described for specifying units with a special
voltage and/or tolerance except that two extra suffixes are added
to the code number described above.

These units are marked with code letters to identify the matched
sets and in addition, each unit in a set is marked with the same
serial number which is different for each set being ordered.

M
Overall
Power —/—r Tolerance
(Fxt'gg) Zener of set
&) Motorola Diodes (=2%)
Nominal Voltage Tolerance
(each device) per device (*%) Code*
(omit for

( 4 Characters Max

Excluding Decimal } (A-Not used)

+20% units)

*Code:

B — Two devices in series

C — Three devices in series

D — Four devices in series

E — Five devices in series

F — Six devices in series

G — Seven devices in series

H — Eight devices in series

X — Two devices; one standard polarity, the other reverse

polarity. (10 and 50 watts only)

i.e., 10M51Z5B1 is for two 10 watt zeners, each of 51 volts, + 5%
matched to a total voltage of 102 volts *= 1%.

ZENER CLIPPERS

Special clipper diodes with opposing Zener junctions built intc
the device are available by using the following nomenclature:

TET T T

Power Nominal Zener Clipper Tolerance for each of
Rating Voltage Diode the two Zener Voltages
(Watts)

(Is not a matchin
requurezment Omlt?or
+ 20¥% i
i.e., 10M202Z10 *20% Units)

This nomenciature is appiicabie to aii packages and power rating
as restricted in the above paragraphs.
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Metal Packaged Small-Signal Transistors

TO-18 METAL TRANSISTORS (NPN TYPES)
TABLE 1 — GENERAL PURPOSE SWITCH AND AMPLIFIER

Vceo
VCER (+) Ic max. | Hpg min.@ Ic VcE VCE(sat)@ Ic g
Device Type Polarity (Vpe) (mA) (mA) v) (Volts) (mA) (mA)
BC107 NPN 45 100 110 2 5 0.6 100 5
BC108 NPN 20 100 110 2 5 0.6 100 5
BCY58 NPN 32 200 120 2 5 0.7 100 25
BCY59 NPN 45 200 120 2 5 0.7 100 25
BSX51 NPN 25 200 75 2 4.5 0.3 50 3
BSX51A NPN 50 200 75 2 45 0.3 50 3
BSX518B NPN 60 200 75 2 4.5 0.3 50 3
BSX52 NPN 25 200 180 2 4.5 0.3 50 3
BSX52A NPN 50 200 180 2 45 0.3 50 3
BSX52B NPN 60 200 180 2 4.5 0.3 50 3
2N2221 NPN 30 800 40 150 10 0.4 150 15
2N2221A NPN 40 800 40 150 10 0.3 150 15
2N2222 NPN 30 800 100 150 10 0.4 150 15
2N2222A NPN 40 800 100 150 10 0.3 150 15
LOW NOISE AMPLIFIER
F=1KHz
Vceo Ic max. | Hgg min.@ Ic VcE NF max. Vce ic
Device type Polarity (Vdc) (mA) (mA) (Volts) (dB) (vdc) (mA)
BC109 NPN 20 30 200 2 5 4 5 0.2
2N930 NPN 45 30 100 0.01 5 4 5 0.2
2N2483 NPN 60 50 100 0.5 5 4 5 0.01
2N2484 NPN 60 50 200 0.5 5 3 5 0.01
TO-18 METAL TRANSISTORS (PNP TYPES)
TABLE 2 - GENERAL PURPOSE SWITCH AND AMPLIFIER
VcEo Ic max. | Hfg min.@ Ic VcE VCE(sat)@ Ic ig
Device Type Polarity (Volts) (mA) (mA) (Volts) Max. (V) (mA) (mA)
BC177 PNP 45 100 70 2 5.0 0.6 100 5
BC178 PNP 30 100 70 2 5.0 0.6 100 5
BCY70 PNP 40 200 50 10 10 0.5 50 5
BCY71 PNP 45 200 100 10 10 0.5 50 5
BCY72 PNP 25 200 50 10 10 0.65 50 5
BCY78 PNP 32 200 120 2 5.0 0.8 100 25
BCY79 PNP 45 200 120 2 5.0 0.8 100 25
BFW31 PNP 50(Vcgo) 600 70 100 10 0.4 100 10
BSW21A PNP 50 200 75 2 4.5 0.5 50 3
BSW22 PNP 25 200 180 2 4.5 0.5 50 3
BSW22A PNP 50 200 180 2 45 0.5 50 3
2N2906 PNP 40 600 40 150 10 0.4 150 15
2N2906A PNP 60 600 40 150 10 0.4 150 15
2N2907 PNP 40 600 100 150 10 0.4 150 15
2N2907A PNP 60 600 100 150 10 0.4 150 15
LOW NOISE AMPLIFIER
' F=1KHz Rg=2KQ
VcEO Ic max. | HEg min.@ Ic VcE NFf max.@ Ic Ic
Device Type Polarity (Volts) (mA) (mA) (Volts) (dB) (mA) (mA)
BC179 PNP 20 100 120 | 2 5 4 0.2 5

19-2




F1 min. Ic Complementary
(MHz2) (mA) Type Comments
150 10 BC177 Exists in A, B, HFg groups
150 10 BC178 Exists in A, B and C, HF g groups
125 10 BCY78 Exists VII, VI, 1X, X, HEE groups
125 10 BCY79 Exists VII, VIII, 1X, X, HEE groups
150 10 BSW21
150 10 BSW21A
150 10 BSW21B
150 10 BSW22
150 10 BSW22A
1560 10 BSW22B
250 20 2N2906
250 20 2N2906A
250 20 2N2907
300 20 2N2907A
F1 min. ic Complementary
(MHz) (mA) Type Comments
150 10 BC179 Exists in B, C, HEE groups
30 0.5 Exists in A, version
12 0.05
15 0.05
F1 (MHz) Ic Complementary
+Type min. (mA) Type Comments
130 10 BC107 Exists VI, A, B, HEg range
130 10 BC108 Exsits A, B, HE g groups
250 10
200 10
200 10
180 + 10 BCY59 Exists Heg group VII, VIII, IX, X
180 + 10 BCY59 Exists HEg groups VII, VI, I1X
200 50 BFW32
150 10
150 10
150 10
200 50 2N2221
200 50 2N2221A
200 50 2N2222
200 50 2N2222A
Fr Ic Complementary
(MHz) (mA) Type Comments
130 10 BC109 Exists A, B, C, HE g groups
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TO-18 TRANSISTORS
TABLE 3 — FAST SPEED SWITCH NPN

Vceo
VCER () Ic max. HEg@ Ic VcE
Device Type Polarity (Volts) (mA) (mA) (Volts)
2N708 NPN 15 30 10 1
2N2368 NPN 15 200 20 10 1
2N2369 NPN 15 200 40 10 1
2N2369A NPN 15 200 40 10 0.35
2N3227 NPN 20 200 100 10 1
TABLE 4 — FAST SPEED SWITCH PNP
2N2894 PNP 12 200 40 30 0.5
2N3012 PNP 12 200 30 30 0.5
2N3546 PNP 12 30 10 1.0
BSX29 PNP 12 200 30 30 0.5
TABLE 5 — CORE DRIVERS NPN
2N4013 NPN 30 1000 25 800 2
2N4014 NPN 50 1000 20 800 2
TABLE 6 — TO-18 HIGH VOLTAGE AMPLIFIERS NPN
VcEO Ic max. HEg min.@ Ic
Device Type Polarity (Volts) (mA) (mA)
BSS71 NPN 200 500 40 30
BSS72 NPN 250 500 40 30
BSS73 NPN 300 500 40 30
TO-18 HIGH VOLTAGE AMPLIFIERS PNP
BSS74 PNP 200 500 35 30
BSS75 PNP 250 500 35 30
BSS76 PNP 300 500 35 30
TO-72 (TO-18 4 LEADS)
TABLE 8 — HIGH FREQUENCY RF
VcEO Ic max. HEEg min. Ic Vce
Device Type Polarity {Volts) {mA) {mA) {Volts)
2N918 NPN 15 50 20 3 1
2N4260 PNP 15 30 30 10 1
2N4261 PNP 15 30 30 10 1
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VCE(sat) ice ] Ton Ts ToFF @ Ic IB1 B2
max. (V) (mA) (mA) (ns) (ns) (ns) (mA) (mA) (mA)
0.4 10 1 - 25 - 10 10 10
0.25 10 1 12 10 15 10 3 15
0.25 10 1 12 13 18 100 10 10
0.2 10 1 12 13 18 10 3 15
0.25 10 1 23 13 28 100 10 10
0.2 30 3 60 - 90 30 15 15
0.2 30 3 60 - 75 30 1.5 1.5
0.256 50 5 40 20 30 50 5 5
0.5 100 10 60 18 90 30 3 3
0.42 500 50 35 50 60 500 50 50
0.52 500 50 35 50 60 500 50 50
Vce VCE(sat)@® Ic s FT(typ) @ Ic Complementary
(Volts) (Volts) (mA) (mA) (MHz) (mA) Type
10 0.5 50 5 1‘00 20 BSS74
10 0.5 50 5 100 20 BSS75
10 0.5 50 5 100 20 BSS76
10 0.5 50 5 100 20 BSS71
10 0.5 50 5 100 20 BSS72
10 0.5 50 5 ‘100 20 BSS73
F1 min. @ Ic Gp@ Ic Ves HE max.@ 1 VGE F
MHz (mA) (dB) (mA) (Volts) (ns) (mA) (Volts) MHz
600 4 15 6 12 6 10 6 80
1600 10 15 10 10 0.03 10 10 31.8
2000 10 15 10 10 0.06 10 10 31.8
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TO-39 METAL TRANSISTORS (NPN TYPES)

TABLE 9 — AMPLIFIER AND SWITCH

Vceo VCE(sat)
VCER + ic max. | HEg min.@ Ic VcE max. Ic g
Device Type Polarity (Vdc) - (mA) (vdc) (Vdc) (mA) (mA)
2N1613 NPN 50+ 800 40 150 10 15 150 15
2N1711 NPN 50+ - 100 150 10 15 150 15
2N2218 NPN 30 800 40 150 10 0.4 150 15
2N2218A NPN 40 800 40 150 10 0.3 150 15
2N2219 NPN 30 800 100 150 10 0.4 150 15
2N2219A NPN 40 800 100 150 10 0.3 150 15
MEDIUM CURRENT AMPLIFIER AND SWITCH/AUDIO DRIVERS
BFY50 NPN 35 1000 30 150 6 0.2 150 15
BFY51 NPN 30 1000 40 150 6 0.35 150 15
BFY52 NPN 20 1000 50 150 6 0.35 150 15
BSX45 NPN 40 1000 40 100 1 1.0 1000 100
BSX46 NPN 60 1000 40 100 1 1.0 1000 100
BSX47 NPN 80 1000 40 150 1 0.9 500 25
BC140 NPN 40 1000 40 100 1 1.0 1000 100
BC141 NPN 60 1000 40 100 1 1.0 1000 100
2N1893 NPN 80 1000 40 150 10 5.0 150 15
2N3019 NPN 80 1000 100 150 10 0.2 150 15
2N3053 NPM 80 700 50 150 10 1.4 150 15
TABLE 10 — VIDEO OUTPUT AND HIGH VOLTAGE AMPLIFIER AND SWITCH
Vceo I max. HEg min.@ ic Vce VCE(sat)@ Ic ig
Device Type Polarity (Volts) (mA) (mA) (Volts) (Volts) (mA) (mA)
BF257 NPN 160 100 25 30 10 1 30 6
BF258 NPN 250 100 25 30 10 1 30 6
BF259 NPN 300 100 25 30 10 1 30 6
BSS77 NPN 200 500 40 30 10 0.4 30 3
BSS78 NPN 250 500 40 30 10 0.4 30 3
TABLE 11 — CORE DRIVERS
VcEo I max. Hfg@ Ic VcE VCE(sat)@ Ic Vce
Device Type Polarity (Vde) (mA) - (mA) (vdc) max. (Vdc) (mA) (Volts)
2N3725 NPN 50 1000 20 800 2 0.6 500 50
TO-39 METAL TRANSISTORS (PNP TYPES)
TABLE 12 — GENERAL PURPOSE AMPLIFIER AND SWITCH -
Vceo Ic max. | HFg min.@ Ic Vce VCE(sat)@ Ic Vce
Device Type Polarity (Volts) (mA) - (mA) (Volts) (Vdc) (mA) (Volts)
2N2904 PNP 40 800 40 150 10 0.4 150 15
2N2904A PNP 60 800 40 150 10 0.4 150 15
2N2905 PNP 40 800 100 150 10 0.4 150 15
2N2905A PNP 60 800 100 150 10 0.4 150 15
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Fr1 min.@ ic Complementary
(MHz) (mA) Type Comments
60 50
70 50
250 20 2N2904
250 20 2N2904A
250 20 2N2905
250 20 2N2905A
60 50
50 50
50 50
50 50 Exists in -6, -10, -16 HF g groups
50 50 Exists in -6, -10, -16 HEE groups
50 50
50 50 Exists in -6, -10, -16 HFE groups
50 50 Exists in -6, -10, -16 HFE groups
50 50
100 50
100 50 2N4890 Exists A Version
FT1 Type@ Ic Cog max
(MHz) (mA) (pF)
110 30 5.5
110 30 5.5
110 30 5.5
70 20 5.5
70 20 5.5
Ton Ts ToFF Ic 1B1 B2
(ns) (ns) (ns) (mA) (mA) (mA)
35 50 60 500 50 50
FT min.@ Ic Complementary
(MHz) (mA) Type
200 50 2N2218
200 50 2N2218A
200 50 2N2219
200 50 2N2219A
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TABLE 13 — MEDIUM CURRENT AMPLIFIER, SWITCH AND AUDIO DRIVER

VCEO Ic max. HEg min.@ Ic VCcE VCE(sat)®@ Ic Vce
Device Type Polarity (Volts) (mA) - (mA) (Volts) (Vdc) (mA) (Volts)
BC160 PNP 40 1000 40 100 1 1.0 1000 100
BC161 PNP 60 1000 40 100 1 1.0 1000 100
BF X38 PNP 55 1000 85 100 5 0.156 150 15
BFX39 PNP 55 1000 40 100 5 0.15 150 15
BFX40 PNP 75 1000 85 100 5 0.15 150 15
BF X41 PNP 75 1000 40 100 5 0.15 150 15
2N4033 PNP 80 1000 100 100 5 0.5 500 50
2N4404 PNP 80 1000 40 150 1 0.2 150 15
2N4405 PNP 80 1000 100 150 1 0.2 150 15
2N4406 PNP 80 2000 25 150 1 0.2 150 15
2N4407 PNP 80 2000 75 150 1 0.2 150 15
2N4890 PNP 40 700 50 150 10 0.4 150 15
TABLE 14 — HIGH VOLTAGE AMPLIFIER AND SWITCH
VceEo Ic max. HEg min.@ Ic VCE VCE(sat)@ Ic ig
Device Type Polarity (Volts) (mA) (mA) (Volts) (Volts) (mA) (mA)
2N3634 PNP 140 1000 50 50 10 0.5 50 5
2N3635 PNP 140 1000 100 50 10 0.5 50 5
2N3636 PNP 175 1000 50 50 10 0.5 50 5
2N3637 PNP 175 1000 100 50 10 0.5 50 5
2N3743 PNP 300 500 25 30 10 5 10 1
TO-39 POWER TRANSISTORS
Vceo | Ic max. Pp* Hpg min@  Ic Vee | Veesat)®  Ic B
Device Type Polarity (Amr) (Watts) (mA)) (Volts) (Volts) (mA) (mA)
2N3439 " NPN 350 1 5 40 20 10 0.5 50 4
2N3440 NPN 250 1 5 40 20 10 0.5 50 4
2N5415 PNP 200 1 5 30 50 10 2.5 50 5
2N5416 PNP 300 1 5 30 50 10 2.5 50 5
2N5679 PNP 100 1 10 40 250 2 0.6 250 25
2N5680 PNP 120 1 10 40 250 2 0.6 250 25
2N5681 NPN 100 1 10 40 250 2 0.6 250 25
2N5682 NPN 120 1 10 40 250 2 0.6 250 25
2N4235 PNP 60 3 6 30 250 1 0.6 1000 125
2N4236 PNP 80 3 6 30 250 1 0.6 1000 125
2N4238 NPN 60 3 6 30 250 1 0.6 1000 100
2N4239 NPN 80 3 6 30 250 1 0.6 1000 100
BUY495 NPN 200 3 10 40 500 5 0.2 500 50
* Pp at 25 °C case temp.
TO-39 DARLINGTONS TRANSISTORS
VCER VCE(sat)
) R =100 Ic max. HEg min.@ Ic VcE max. Ic Ig
Device Type Polarity (Volts) (mA) (mA) (Volts) (Volts) (mA) (mA)
BSS50 NPN 45 1000 1500 500 10 1.6 1000 4
BSS51 NPN 60 1000 1500 500 10 1.6 1000 4
BSS52 NPN 80 1000 1500 500 10 1.6 1000 4
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F1 min.@ Ic Complementary
(MHz) (mA) Type
50 50 Exists in -6, -10, -16 HEg groups
50 50 Exists in -6, -10, -16 HEE groups
100 50
100 50 BFY56A
100 50
100 50
100 50
200 50
200 50
150 50
150 50
100 50 2N3053
Fr Ic ToN max. | TOFF max.
(MHz) (mA) (ns) (ns)
150 30 400 600
200 30 400 600
150 30 400 600
200 30 400 600
30 10 - -
Fr Ic Complementary
(MHz) (mA) Type Comments
15 10 2N5416
15 10 2N5415 High voltage
15 10 2N3440
15 10 2N3439
30 100 2N5682 Medium voltage
30 100 2N5679
30 100 2N5680
3 100 2N4238
3 100 2N4239 Low voltage
2 100 2N4234
Fr(Typ) Ic
(MHz) (mA)
350 500
350 500
350 500
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Governmental Qualification Status
Small-Signal Products under CCQ, CECC

2N2218 2N2905
2N2218A 2N2905 A
2N2219 2N2906
2N2219A 2N2906 A
2N2221 2N2907
2N2221 A 2N2907 A
2N2222 2N1711
2N2222 A

2N1613
2N2484

2N3439
2N1893

2N3440
2N2369E

2N5415
2N2369A

2N5416
BC107-108-109

2N2920
2N2904
2N2904 A

All these products are available in levels E
and L, level F on request.

19-10



Plastic-Encapsulated
Small-Signal Transistors

Small-signal plastic transistors, like other semiconductor devices, are manufactured by a batch
process. Thousands of individual transistors are fabricated on a thin wafer of silicon using masked
diffusion and evaporation techniques that operate simultaneously on all devices on the wafer.
Nevertheless, because even a microscopic variation in materials or fabrication conditions can cause
fluctuations in the electrical characteristics of the final devices, no two transistors on a wafer are
exactly alike.

Between wafers of the same batch, even though they are subjected to the same fabrication
processes, the device specifications can differ significantly. Thus the spread of characteristics
within a “family’’ (devices manufactured to a given process specification) is often too wide for
practical consideration as a design criterion. Hence each family is divided into different device
classifications, each with its own type number. Such “family members’’ have much narrower
specification limits than the family as a whole.

The price of each family ber depends on three f:

1. The performance capacity. Obviously, devices with the highest available breakdown voltage
are more expensive than those with lower ratings because there are fewer on a wafer.

2. The spread of characteristics. That is, device types with narrow limits on one or more of
its critical parameters are more expensive than those with wider limits.

3. Popularity. A device specification that is in great demand is less expensive than some other
“selection’’ of limits that may yield as many devices but has a smaller sales potential.

In view of these variations, it is often difficult to make a cost-effective device selection, even if
all specifications of every family member are clearly listed. The subsequent “preferred devices”’
selector guide has been developed to simplify the selection problem.

Preferred devices, in this concept, are those whose specifications groupings have proved to be
the most popular — resulting in a combination of good performance and low cost. In each of the
subsequent tables, the major specifications of these devices are given for easy comparison.
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TO 92 Package

TABLE 1 — GENERAL PURPOSE AMPLIFIER TRANSISTORS (T0-92)

The general purpose Transistors are designed for small-signal amplification from D.C. to low radio frequencies.
They are also useful as oscillators and general purpose switches.

Ic max. HEg@ Ic VcE Fr Nf

NPN PNP BVceo Pg (mA) Typ. Max. Pin
(Volts) (mw) Cont. Min, Max. (mA) (Volts) MHz (dB) Out

BC182 BC212 50 625 100 120 460 20 5.0 200 10 CBE
BC182A BC212A 50 625 100 120 220 2.0 5.0 200 10 CBE
BC1828B BC212B 50 626 100 180 460 20 5.0 200 10 CBE
BC237 BC307 45 625 100 120 460 2.0 5.0 200 10 CBE
BC237A BC307A 45 625 100 120 220 20 5.0 200 10 CBE
B8C2378 BC307B 45 625 100 180 460 2.0 5.0 200 10 CBE
BC237C BC307C 45 625 100 380 800 20 5.0 200 10 CBE
BC238 BC308 25 625 100 120 800 20 5.0 200 10 CBE
BC238A BC308A 25 625 100 120 220 2.0 5.0 200 10 CBE
BC238B BC308B 25 625 100 180 460 20 5.0 200 10 CBE
BC238C BC308C 25 625 100 380 800 20 5.0 200 10 CBE
BC239 BC309 45 625 100 180 800 2.0 5.0 240 4 CBE
BC239A BC309A 45 625 100 120 220 20 5.0 240 4 CBE
BC2398 BC309B 45 625 100 180 460 2.0 5.0 240 4 CBE
BC239C BC309C 45 625 100 380 800 2.0 5.0 240 4 CBE
BC546 BC556 65 625 100 120 450 2.0 5.0 300 10 CBE
BC546A BC556A 65 625 100 120 220 20 5.0 300 10 CBE
BC546B BC556B 65 625 100 180 450 2.0 5.0 300 10 CBE
BC547 BC557 45 625 100 120 450 2.0 5.0 300 10 CBE
BC547A BC557A 45 625 100 120 220 20 5.0 300 10 CBE
BC547B BC5578 45 625 100 180 450 20 5.0 300 10 CBE
BC547C BC557C 45 625 100 380 800 2.0 5.0 300 10 CBE
BC548 BC558 30 625 100 120 800 20 5.0 300 10 CBE
BC548A BC558A 30 625 100 120 220 2.0 5.0 300 10 CBE
BC5488B BC558B 30 625 100 180 450 2.0 5.0 300 10 CBE
BC548C BC558C 30 625 100 380 800 20 5.0 300 10 CBE
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TABLE 2 — LOW NOISE AND GOOD Hgg LINEARITY

These devices are designed to use on applications where good HEE linearity and low noise characteristics are required:
Instrumentation, Hi-Fi Preamplifier.

BVCeO | PdmW Hfg@ HFg@
NPN PNP (Volts) 25°C [1c=10uA,VCE=5V Ic=2mA, Vcg =5V | VT 120 Hz' mV NF (dB)? Fr Typ.
Amb. Min. Min. Typ. Min. Max. Typ. Max. Typ. Max. | (MHz) | Pinning|

BC239 BC309 45 625 - - 120 800 95 - 2 4 240 CBE
BC239A BC309A 45 625 - 90 120 220 95 - 2 4 240 CBE
BC2398 BC3098 45 625 - 150 180 460 95 - 2 4 240 CBE
BC239C BC309C 45 625 - 270 380 800 95 - 2 4 240 CBE
BC413 BC415 30 625 100 - 180 800 8 12 0.6 25 250 CBE
BC413B BC4158 30 625 100 150 180 460 8 12 0.6 25 250 CBE
BC413C BC415C 30 625 100 270 380 800 8 12 0.6 25 250 CBE
BC414 BC416 45 625 100 — 180 800 8 12 0.6 25 250 CBE
BC4148B BC416B 45 625 100 150 180 460 8 12 0.6 25 250 CBE
BC414C BC416C 45 625 100 270 380 800 8 12 0.6 25 250 CBE
BC549 BC559 30 625 100 - 180 800 8 12 0.6 25 250 CBE
BC5498 BC5598 30 625 100 150 180 460 8 12 0.6 25 250 CBE
BC549C BC559C 30 625 100 270 380 800 8 12 0.6 25 250 CBE
BC550 BC560 45 625 100 - 180 800 8 12 0.6 25 250 CBE
BC5508 BC5608B 45 625 100 150 180 460 8 12 0.6 25 250 CBE
BC550C BC560C 45 625 100 270 380 800 8 12 0.6 25 250 CBE
BC650 - 30 625 - - 380 1400 - 7.6(6.8") - 1(8§) 300 EBC
BC650C - 30 625 - - 380 820 - 7.6(6.8") - 1(§) 300 EBC
BC650D - 45 625 - - 680 1400 - 7.6(6.8") - 1(§) 300 EBC
BC651 - 45 625 - - 380 1400 - 7.6(6.8") - 1§ 300 EBC
BC651C - 45 625 - - 380 820 - 7.6(6.8") - 1(8) 300 EBC
BC651D | — 45 625 - - 680 1400 - 7.6(6.8") - 1§) 300 EBC
MPSA18 - 45 625 400 500 500 - 7 - - 15 160 EBC

2

* "§" Version
§ @1 KHz.

TABLE 3 — HIGH CURRENT AMPLIFIER TRANSISTORS (T0-92)

Useful in Low Power Audio Output Stages and Medium Current Switches.

VT: Total Input Noise Voltage (see Application Note, BC413/BC414 and BC415/BC416 Data Sheets) at Rg =
VcE = 5 Volts.
NE: Noise Figure at Rg = 2K, I = 200 UA, Vg = 5 Volts. F = 30 Hz to 15 KHz.

2 K, I¢ = 200 pA,

Pp mW
NPN PNP BVceo 25°C Ic (mA) HFg@ Ic Vce F1 Typical
(Volts) Amb. Cont. Min, Max. (mA) (Volts) (MHz) Pinning

BC337 BC327 45 625 800 100 600 100 1 210 CBE
BC337-16 BC327-16 45 625 800 100 250 100 1 210 CBE
BC337-25 BC327-25 45 625 800 160 400 100 1 210 CBE
BC337-40 45 625 800 250 600 100 1 210 CBE
BC338 BC328 25 625 800 100 600 100 1 210 CBE
BC338-16 BC328-16 25 625 800 100 250 100 1 210 CBE
BC338-25 BC328-25 25 625 800 160 400 100 1 210 CBE
BC338-40 25 625 800 250 600 100 1 210 CBE
BC445 BC446 60 625 300 70 - 10 5 250/200' CBE
BC447 BC448 80 625 300 70 - 10 5 250/200" CBE
BC449 BC450 100 625 300 70 - 10 5 250/200" CBE
BC485 BC486 45 625 1000 60 400 100 2 200/150" CBE
BC485A BC486A 45 625 1000 100 250 100 2 200/150" CBE
BC487 BC488 60 625 1000 60 400 100 2 200/150" CBE
BC487A BC488A 60 625 1000 160 250 100 2 200/150" CBE
BC489 BC490 80 625 1000 60 400 100 2 200/150" CBE
BC489A BC490A 80 625 1000 100 250 100 2 200/150" CBE
MPSA05 MPSAS55 60 625 500 50 - 100 1 160/175" EBC
MPSA06 MPSAS56 80 625 500 50 - 100 1 150/175" EBC

1. Relevant to PNP
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TABLE 4 — HIGH VOLTAGE AMPLIFIER TRANSISTORS (T0-92)

These high-voltage transistors are designed for driving neon bulbs and Nixie® 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 (BVGEQ).

BVcEo Ic VCE(sat) fr

Device Volts Amp hgg @ Ic Volts @ Ic & Ig MHz @ Ic

Type Min. Cont. Min. mA Max. mA mA Min. mA
NPN
BF844 400 0.5 40 30 0.5 10 1 50 10
MPSA44 400 0.3 40 100 0.75 50 5 20 10
BF845 350 0.5 40 30 0.5 10 1 50 10
MPSA45 350 0.3 : 50 100 0.75 50 5 20 10
2N6517 350 0.6 ) 30 30 0.30 10 1.0 40 10
BF393 300 0.5 40 10 0.2 20 2 50 10
MPS-A42 300 0.5 40 30 0.5 20 2 50 10
BF392 250 0.5 40 10 0.2 20 2 50 10
BF391 200 0.5 40 10 0.2 20 2 50 10
MPS-A43 200 05 40 10 0.4 20 2 50 10
MPS-DO1 200 0.1 20 30 40 10
2N5551 160 0.6 80 10 0.15 10 1 100 10
2N5550 140 0.6 60 10 0.15 10 1 100 10
MPS-D02 140 0.05 20 30 40 10
MPS-DO3 100 0.05 50 10 0.2 10 1 60 10
MPS-LO1 100 0.05 20 30 40 10
PNP
2N6520 350 0.5 30 30 0.30 10 1.0 40 10
BF493 300 0.5 40 10 0.2 20 2 50 10
MPS-A92 300 0.5 40 10 0.5 20 2 50 10
BF492 250 0.5 40 10 0.2 20 2 50 10
BF491 200 0.5 40 10 0.2 20 2 50 10
MPS-A93 200 0.5 40 10 0.4 20 2 50 10
MPS-D51 200 0.1 20 30 40 10
2N5401 150 0.6 60 10 0.2 10 1 100 10
MPS-D52 140 0.05 20 30 40 10
2N5400 120 0.6 40 10 0.2 10 1 100 10
MPS-D53 100 0.05 20 30 40 10
MPS-L51 100 0.6 40 50 0.25 10 1 60 10

TABLE 5 — INDUSTRIAL TRANSISTORS (T0-92)

These devices are special products ranges intended for use in applications wich require well specified high performing devices
like high quality amplifier differential input, driver stage.

PpmW HFE Ton | ToFF
NPN PNP BVcEO 25°C Ic (mA) @lc VCE Fr Typ. | Typ. Pin Typ. Typ.
(Voits) Amb. Cont. Min. Max. (mA) (Volts) (MHz) (dB) Out (nS) (nS)
BCX25 BCX26 60 625 200 70 400 10 5 250 2, CBE 70 1000/600
BCX27 BCXx28 80 625 200 70 400 10 5 250 2 CBE 70 1000/600
BCX29 BCX30 100 625 200 70 400 10 5 250 2 CBE 70 1000/600
BCX45 BCX46 45 625 1000 50 - 100 2 150 2 CBE 30 380
BCXx47 BCX48 60 625 1000 50 - 100 2 150 2 CBE 30 380
BCXx49 BCX50 80 625 1000 50 - 100 2 150 2 CBE 30 380
BCX58 BCX78 32 625 200 120 630 2 5 250 2 CBE 75 600/350
BCX58-8 BCX78-8 32 625 200 180 310 2 5 250 2 CBE 75 600/350
BCX58-9 BCX78-9 32 625 200 250 460 2 5 250 2 CBE 75 600/350
BCX59 BCX79 - 45 625 200 120 630 2 5 250 2 CBE 75 600/350
BCX59-8 BCX79-8 45 625 200 180 310 2 5 250 2 CBE 75 600/350
BCX58-8 BCX78-8 45 6§25 200 250 4580 2 5 250 2 CBE 75 600/350
BCX73 BCX75 32 625 800 100 630 100 1 100" 10' CBE 60' 150!
BCX73-16 | BCX75-16 32 625 800 100 250 100 1 100" 10! CBE 60 150
BCX73-25 | BCX75-25 32 625 800 160 400 100 1 100" 10! CBE 60 150
BCX73-40 32 625 800 250 630 100 1 100" 10! CBE 60 150
BCX74 BCX76 45 625 800 100 630 100 1 100" 10! CBE 60 150
BCX74-16 BCX76-16 45 625 800 100 250 100 1 100* 10! CBE 60 150
BCX74-25 BCX76-25 45 625 800 160 400 100 1 100* 10! CBE 60 150
BCX74-40 45 625 800 250 630 100 1 100" 10! CBE 60 150
MPS2507 40 625 600 75 - 10 10 200" - EBC 26 70
MPS2222 30 625 600 75 - 10 10 250" - EBC - -

* fy Min.
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TABLE 6 — 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. Several types are AGC characterised.

AM/FM BVceo P4 ic CRE PG
Pin min. max. max. HFE @lic VCE FT min. CRrB CoB | Typ. Nf F
NPN PNP Out Volts mwW mA Min, mA Volts MHz pF pf dB dB MHz
BF199 CEB 25 625 100 40 7 10 750(§) 0.28(8)
BF241/240 CEB 20 625 100 65 1 10 260(§) | 0.95(8) 1.7(8) 1
BF254 CEB 40 625 25 35 1 10 400 0.34
BF254-3 CEB 20 625 100 65 1 10 260{§) | 0.95(§) 1.7(§) 1
BF254-4 CEB 20 625 100 100 1 10 260(§) | 0.95(§) 1.7(8) 1
BF255 CEB 20 625 100 35 1 10 200(§) | 0.95(8§) 1.7(8) 1
BF255-2 CEB 20 625 100 35 1 10 200(§) | 0.95(§) 1.7(§) 1
BF255-3 CEB 20 625 100 65 1 10 200(§) | 0.95(§) 1.7(8) 1
BF224 CEB 30 625 25 30 7 10 300 28(§) 2.5(8) 100
3.5(§) 200
MPS918 EBC 15 625 100 20 3.0 10 600 1.7 15 6.0 60
VHF
MPSH54 EBC 80 625 100 30 1.5 10 185(8§) 1.6 2.0 1
BF374 BEC 25 625 100 70 800 0.6 20 4.0(8) 100
BF375 BEC 25 625 100 35 800 0.6 20 4.0(8) 100
BF959 CEB 20 625 100 40 20 10 700 .65(8) 3(8) 200
UHF
BF506 CBE 35 625 50 20 3 10 400 0.25 22 4 200
BF509 CBE 35 625 50 20 3 10 600 0.25 22 25 200
(§) Typical

TABLE 7 — HIGH-SPEED SATURATED SWITCHING TRANSISTORS

The transistors listed in this table are specially optimized for high-speed saturated switches. They are heavily gold doped and
processed to provide very short switching times and low output capacitance (below 6 pF). The transistors are listed in order
of decreasing turn-on time (top).

ton toff BVceo |- VCEO(sat) fr

Device ns & ns @ |I¢ Volts hgg @ Ic Volts @ Ic & I MHz @ I¢

Type Max. I Max. l mA Min. Min. mA Max. I mA I mA Min. mA
NPN
2N3904 70 250 10 40 100 10 0.2 10 1 300 10
2N3903 70 225 10 40 50 10 0.2 10 1 250 10
2N4400 35 255 150 40 50 150 0.4 150 15 200 20
MPS3646 18 28 300 15 30 30 0.2 30 3 350 30
MPS3013 15 25 300 15 15 300 0.5 300 - 30 350 30
MPS2369 12 18 10 15 40 10 0.25 10 1 500 10
PNP
MPS404 223* | 835+ 10 12! 30 12 0.2 24 1 - -
MPS404A 223* 835* 10 25! 30 12 0.2 24 1 - -
2N3906 70 250 10 40 100 10 0.25 10 1 250 10
2N3905 70 225 10 40 100 10 0.25 10 1 200 10
2N4402 35 255 150 40 50 150 0.4 150 15 150 20
MPS3640 25 35 50 12 30 10 0.2 10 1 500 10
MPS4257 15 15 10 6 30 50 0.15 10 1 500 10
MPS4258 15 20 10 12 30 50 0.15 10 1 700 10

1. BVEBO
* Typ.
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TABLE 8 —DARLINGTON TRANSISTORS (TO-92)

Darlington amplifiers are cascade transistors used in applications requiring very high gain and input impedance. These devices have monolithic construc-
tion and are listed in order of decreasing voltage (BVcgQ)-

e S | n
D_F;/’;ge Polarity | Max PD BVCEO Bias Bias IComplementary|
Free Air | Max ¢
at 256°C VCE | Min. Max. I Ig Max | Min. Device
T N Y O I I Y M) A A | v | (mA)  (MHz) | Type

BC372 N 625 | 1000 | 100 | 50 100 | 25Kk |160K | 250 ©0.25 | 1.0 | 100 100

BC373 N 625 | 1000 80| 50 100 | 25K |160K | 250 ©0.25 | 1.0 | 100 100

BC617 N 625 | 1000 | 40| 50 200 | 20K | 70k | 200 ©0.20 | 1.1 | 500 150

BC618 N 625 | 1000 55 | 50 200 | 10k | 50K | 200 ©0.20 | 1.1 | 500 150

MPSA13 N 625 300 | 30@3)| 50 100 | 10K 100 0.10 | 15 10 125 | MPSA63
MPSA14 | N 625 300 | 303)| 50 100 | 20K 100 010 | 15 10 125 | MPSAG4
MPSA25 N 625 500 | 40@3)| 5.0 100 | 10K 100 0.10 | 15 10 125 | mPsa7s
MPSA26 N 625 500 | 50(3)| 5.0 100 | 10K 100 010 | 15 10 125 | MPSA76
MPSA27 N 625 500 | 60@3)| 5.0 100 | 10K 100 0.10 | 15 10 125 | mPsa77
MPSA28 | N 625 500 | 80@3)| 5.0 100 | 10K 100 0.10 | 1.4 10 125

MPSA29 | N 625 500 | 1003)| 5.0 100 | 10K 100 0.10 | 1.4 10 126

MPSA63 P 625 300 | 203)| 50 100 | 10K 100 010 | 1.5 | 100 125 | MPSA13
MPSA64 P 625 300 | 30@3)| 50 100 | 20K 100 010 | 1.5 | 100 125 | MPSA14
MPSA75 P 625 300 | 40@3)| 50 100 | 10K 100 0.10 | 15 10 125 | MPsA25
MPSA76 P 625 300 | 50@3)| 5.0 100 | 10K 100 010 | 15 10 125 | MPsa26e
MPSA77 p 625 300 | 60@3)| 50 100 | 10K 100 0.10 | 15 10 125 | MPsa27

(1) Pulse Test/Pulse Width < 300 ps — Duty Cycle < 2.0% (3) BVCES IC =100 pA
(2) NF lc=100pA:VCE=5v,RS= 10K F=10Hzt0156.7 KHz
TABLE 9 — DUAL DIODES

Dual diodes designed for use in low cost biasing, steering and voltage doubler applications including series, common cathode
and common anode diodes.

V(BR) IR Vg @ Cvr=0 ter
Device Volts @ I(gR) MA @ VR Volts I pF ns
Type Min. MA Max. Volts Min./Max. mA Max. Max. Description
MSD6100 100 100 0.1 50 0.67/0.82 10 1.5 4.0 Switching
MSD6102 70 100 0.1 50 0.76/1.0 10 3.0 100 Common Cathode
MSD6150 70 100 0.1 50 —/1.0 10 8.0 100 Common Cathode

TABLE 10 — CENTRAL COLLECTOR 800 MW T0-92

The transistors listed in this table have been designed to provide power dissipation. These devices are listed in order of decreasing
breakdown voltage (BVCEO).

BVceo Ic VCE(sat) fr
Device Volts Amp hgg @ I¢ Volts @ I @ I MHz @ |I¢ PIN
Type Min. Cont. Min. mA Max. mA mA Min. mA ouT
NPN
BF420 300 0.1 40 25 2.0 20 2 60 10 ECB
BF422 250 0.1 50 25 2.0 20 2 60 10 ECB
BC639 80 1.0 40 150 0.5 500 50 60 10 ECB
BC637 60 1.0 40 150 0.5 500 50 60 10 ECB
BC635 45 1.0 40 150 0.5 500 50 60 10 ECB
B8C368 20 1.0 60 1000 0.5 1000 100 65 10 ECB
PNP
BF421 300 0.1 40 25 2.0 20 2 60 10 ECB
BF423 250 0.1 50 25 2.0 20 2 60 10 ECB
BC640 80 1.0 40 150 0.5 500 50 60 10 ECB
BC639 60 1.0 40 150 0.5 500 50 60 10 ECB
BC636 45 1.0 40 150 0.5 500 50 60 10 ECB
EC369 20 1.0 60 1000 0.5 1000 100 65 10 ECB

19-16



TABLE 11-TELECOM TRANSISTORS (T092)

These devices are special product ranges intended for use in Telecom application which require an excellent long term reliability.

NPN PNP BVCEO PzDS“:\éV IC (mA) e TTP PIN
DEVICES DEVICES v A Cont min max  |IC(mA) | VCE) | MHz out
BC337-25 BC327-25 45 625 800 160 400 100 1 210 CBE
P2N2222 30 625 600 75 - 10 10 250 CBE
P2N2222A 40 625 600 75 - 10 10 250 CBE
P2N2907 40 625 600 100 - 10 10 200 CBE

P2N2907A 60 625 600 75 - 10 10 200 CBE

PBF259,S 300 625 500 60 - 20 10 50 EBC
PBF493,S 300 625 500 40 - 10 10 50 EBC

Introducing...

...MOTOROLA TO92-1 WATT PACKAGE

The TO92 1 Watt package combines all the advantages of standard TO92
allowing more power dissipation in free air.

Motorola offers a very large range of products and 2 standard pin out options.

EXCELLENT PERFORMANCE

— 1 watt free air;
— current handling IC max up to 1.5 A continuous and 2.0 A IC
peak.

TWO VERSIONS

— European version: pro-electron numbers BDB and BDC series.
BDB means: central base;

BDC means: central collector.

— U.S. version: all US standard Motorola 1 watt types have a
common alpha prefix: ‘MPSW’, i.e. ‘Motorola plastic signal 1
watt’, a numeric designation which corresponds to the device
type already existing.
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TO 92 — 1 WATT PACKAGE (continued)

Medium Current

EUROPEAN VERSION

PIN OUT ICBO HFE VCEsat Fr
F:\:\::;\‘/ BVCEO
ECB EBC max (nA)| VCB min max [IC (mA) |VCE (V)| maxV | IC mA |[IB (mA) | minMHz |IC (mA)
BDCO1A BDBO1A N
1 .

BDCO2A BDBO2A P 45V 00 45 40 400 100 1 0.7 1000 100 50 200

BDCO1B BDBO1B N

BDCO2B BDBO2B p 60V 100 60 40 400 100 1 0.7 1000 100 50 200

BDCO1C BDBO1C N

BDCO2C BDBO2C p 80V 100 80 40 400 100 1 0.7 1000 100 50 200
BDCO1D BDBO1D N

BDCO2D BDBO2D P 100V 100 100 40 400 100 1 0.7 1000 100 50 200

BDBO3 N
BDBO4 P 45V 100 45 100 300 150 10 1.1 150 15 150 15
US VERSION

DEVICE PIN OUT

MPSWO05 EBC N 60V 100 40 80 - 50 1 0.4 250 10 50 200
MPSW55 EBC P 60V 100 40 80 - 50 1 0.5 250 10 50 250
MPSWO06 EBC N 80V 100 60 80 - 50 1 0.4 250 10 50 200
MPSW56 EBC P 80V 100 60 80 — 50 1 0.5 250 10 50 250
MPSWO07* EBC N 100V - — - - - — — — - - —
MPSW57* EBC P 100V - - — - — — — — - - -

*

in development
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TO092-1 WATT PACKAGE (continued)
High-Voltage
EUROPEAN VERSION

. ICBO HFE VCEsat FT
DEVICE PINOUT | POLA BV(S)EO B
max (nA)| VCB min max |VCE (V) |IC (mA) [max (V) [IC (mA) |IB (mA) [ min MHz |IC(mA)
BDCO5 ECB N 300 10 200 40 - 20 25 2 20 2 60 10
BDCO6 ECB P 300 10 200 40 - 20 25 2 20 2 60 10
BDCO7 ECB N 250 10 200 50 - 20 25 2 20 2 60 10
BDCOS8 ECB P 250 10 200 50 - 20 25 2 20 2 60 10
US VERSION
DEVICE PIN OUT
MPSW42 EBC N 300 100 200 40 - 10 30 0.5 20 2 50 10
MPSW92 EBC P 300 250 200 25 - 10 30 0.5 20 2 50 10
MPSW43 EBC N 200 100 200 50 200 10 30 0.4 20 2 50 10
MPSW93 EBC P 200 250 160 30 160 10 30 0.4 20 2 50 10
MPSW10 EBC N 300 200 200 40 - 10 30 0.75 30 3 45 10
MPSW60 EBC P 200 200 200 30 - 10 30 0.75 20 2 60 10
Darlington
US VERSION |
ICBO HFE VCEsat Fr
DEVICE PIN OUT | POLA BV(S)EO :
max (nA)] VCB min max |IC (ma) [VCE (V) [max (V) [IC (mA) |IB (mA) [ min MHz |IC (mA)
MPSW13 B N
MPSW63 B p 30 100 30 10K - 100 5 1.5 100 0.1 125 10
MPSW14 B N
MPSW64 B P 30 100 30 20K - 100 5 1.5 100 0.1 125 10
MPSW45 B N 40 100 30 25K 150 200 5 1.5 1000 2 100 200
MPSW45A B N 50 100 30 156K - 500 5 1.5 1000 2 100 200
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TO 92 -1 WATT PACKAGE (continued)

High-Current

EUROPEAN VERSION

ICBO HFE VCEsat FT
DEVICE PIN OUT | POLA |BVCEO ’
max (nA)| VCB min max {IC (mA) |VCE (V) [max (V) |IC (mA) |IB (mA) | min MHz | IC(mA)
BDCO3 ECB N 20 100 25 60 - 1000 1 0.5 1000 100 50 50
BDCO4 ECB P 20 100 25 60 - 1000 1 0.7 1000 100 50 50
US VERSION
DEVICE PIN OUT
MPSWO1 EBC N 30 100 30 50 - 1000 1 0.5 1000 100 50 50
MPSW51 EBC P 30 100 30 50 - 1000 1 0.7 1000 100 50 50
MPSWO1A EBC N 40 100 40 50 - 1000 1 0.5 1000 100 50 50
MPSW51A EBC P 40 100 40 50 - 1000 1 0.7 1000 100 50 50
B
1
A
7
K
f
D= -|D
| g |
Eheje
NOTES:
1. DIMENSIONS -A- AND -B- ARE DATUMS.

2. -T- ISSEATING PLANE. .
3. POSITIONAL TOLERANCE FOR LEADS:

(#2010 0000@[T[A@[8 @)

4. DIMENSIONING AND TOLERANCING

PER ANSI Y14.5, 1973.

MILLIMETERS|  INCHES

IDiM [ MIN_ [ MAX | MIN | MAX
A | 137 7.87] 0.290] 0310
B | 444 | 521 0.175] 0.205 |
C | 3.18 | 4.19] 0.125] 0.165
046 | 061 0.018] 0024

1.27 BSC 050 BSC

2.54 BSC 100 BSC

K | 1270] — |o0500] -
N_| 203 | 2.92] 0.080] 0.11

R| 343 - [0.135] -
S | 046 | 061] 0.018] 0.02

CASE 29-03
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Micro-T Transistors

Micro-T devices combine high performance with extremely small physical size. The devices shown in
these tables are available from stock; all other Motorola small-signal transistors may be obtained in
Micro-T packages on special order.

GENERAL-PURPOSE AND SWITCHING TRANSISTORS

For general-purpose applications and for desigris requiring fast switching. Complete data sheets
are available for prime devices; equivalent data sheets may be obtained when the same die is used in
other 2N—standard devices. For devices not listed, contact your nearest Motorola representative or
distributor. Ceramic packages with a cold sealing process are also available on demand.

Case 28
NPN Types PNP Type
Prime MMT2222 MMT3904 MMT2369 MMT2907
Devices
Design Parameters
BVceo To 60 V To40V To15V To 60V
Operating hgg Range 100 pA to 500 mA 100 pA to 100 mA 10 mA to 100 mA 100 pA to 500 mA
fr (Typ) 300MHz 20mA | 300MHz 10mA | 650 MHz 10mA | 350 MHz 50 mA
ton (Typ) 25 ns 40 ns 20ns 30 ns
150 mA 10 mA 10 mA 150 mA
tott (Typ) 250 ns 140 ns 15ns 100 ns

RF AMPLIFIER

Standard RF devices in Micro-T packages are designed for applications where limited space is
critical. This package is particularly attractive from a pre-testing and cost point of view as the RF
parameters can be 100% tested for high performance. For complete design data, consult the prime
device data sheet. For other RF devices not listed, contact your nearest Motorola sales representative
of distributor. Ceramic packages with a cold sealing process are also available on demand.

NPN Type
Prime Device MMT918
Design Parameters
BVgeeo 15V
Operating hgg Range 3.0 mA
fr (Typ) 600 MHz 4.0 mA
Case 28 NF (Typ) 60dB 1.0mA
Gpe (Typ) 15dB 200 MHz
ton (Typ)
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Multiple Devices

Small-Signal Multiple Transistors

The trend in electronic system is towards the use of integrated circuits—to
reduce component cost and equipment cost, but IC’s still aren’t all things to
all people and for these circuit designs where IC’s are not available, there is
a noticeable swing towards the use of multiple devices. *

Motorola is reaching to this expanding market requirement by making available
a very large selection of Quad, Dual and Darlington Transistors for off-the-shelf
delivery. The chips used in the Quad and Dual Transistors are those that have
emerged as the most popular ones for either computer, communications or
home electronics applications. But even beyond that, Motorola offers its entire
vast repertoire of discrete Small-Signal Transistors for multiple device packag-
ing. For special applications where the quick selecting list may not quite fit the
design requirements, special configurations can be supplied with quick turn-
around time and low premiums.

* Multiple devices, as described here encompass two or more bipolar transistor chips in a single
package.

KEY TABLE f hFEl |AVBE| Gp | NF @ f \
— | mV dB dB I
hgg2 | Max. Min. Max.
L7 TR I [ NN RN SR REbE Rl R l
Watts g . Vee Ic .
One & g Ic - fr Cob ton toff (sat) @ — & Ic 5 PACKAGE
Die E’ VCE- 8| Amp | hfg @ Ic 5| MHz pF ns ns Volts g TO- Case
TYPE NO 1D Only Volts 3| Max. Min, Min. Max. | Max. | Max. Max. No. No.
Alphanumeric listing Common-emitter Gp — Power Gain JEDEC Outline/
type numbers DC Current Gain. NF — Noise figure Motorola Package
f — Test Frequency Outline.
Identification Code Units for test current: AUD — 1015k He
Ist Letter: Polarity A — ampere requency Units:
C - both types in m—mA H - Hertz
multiple device U — A K-kHz
N- NPN M-MHz
P PNP G- GHz
2nd Letter: Use VCE(sat) — Collector-Emitter Saturation
£ . . ¢ — Test Current Voltage
A — General Purpose Amplifier Current-Gain-Bandwidth c P
E — Low Noise Audio Amplifier Product Current Units:
F — Low Noise RF Amplifier u=pA
G — General Purpose Amplifier m—mA
and Switch A —Amp
H — Tuned RF/IF Amplifier K hEg1/hEE2 — Current Gain Ratio
M- D.nﬁerennal Arvp!ilier Continuous {DC) Collector Current AVgE — Differential Base Voltage |VgE1 — VBE2!-
$ — High Speed Switch Differential Amplifiers
Rated maximum Collector-Emitter Voltage. top — turn-on time
Power Dissipation specified at 25°C Single Subscript letter identifies base termination toff — turn-off time
die rating. listed below in order of preference. - - —
Ref. Point: A- Ambient temperature SUBSCRIPT: Output Capacitance on-base. Shown without
\ C - Case temperature 0- VggQ. open Ceb - Enllscmr~Bas_e Capacitance J
Cre - C Emitter Reverse Transfer

CASE 607-04 CASE 632 (TO-116)
(Ceramic Flat Package) Ceramic Package
MQ Devices MHQ Devices
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Quad Transistors

h \ Gp NF f
TEL W | @B | as
hFE2 Max Min Max
Pp — — — —
Watts | fr Cob ton toff Vee Ic

TYPE NO. D One VCE AS hee Ic MHz oF ns ns (sat) - &l PACKAGE
Die Volts Mmp Min Min Max Max Max Volts I T0 Case
Only ax Typ* Typ* Typ* Typ* Max No. No.
MHQ2222 NG 0.65A 400 0.5 100 150 m 200 8.0 25" 250" 4 10 150 m 116 632
MHQ2369 NS 0.5A 150 0.5 40 10m 450 4.0 9.0* 15* 25 10 10m| 116 | 632
MHQ2484 NA 0.6A 400 0.05 300 1.0m 50 2" AUD 116 632
MHQ2907 PG 0.66A 400 0.6 100 150 m 200 8.0 30" 100" 4 170 150 m 116 632
MHQ3467 PS 09A 400 1.0 20 500 m 125 25 40 90 5 170 500m 116 632
MHQ3546 PS 0.5A 120 0.2 30 10m 600 6.0 15* 25" 25 10 10m 116 632
MHQ4002A NS 0.75A 450 1.5 30 500 m 200 10 40 75 52 10 500 m 116 632
MHQ4014 NS 0.75A 450 1.5 35 500 m 200 10 35 60 52 10 500 m 116 632
MHQ6002 CA 0.65A 300 0.5 100 1560 m 200 8.0 30" 225" 4 10 150 m 116 632
MPQ2221 NA 0.65A 400 0.5 40 150m 200 8.0 25 250" 4 10 150 m 646
MPQ2222 NA 0.65A 400 0.5 100 150 m 200 8.0 25" 250" 4 10 150 m 646
MPQ2369 NS 0.5A 160 0.6 40 10m 450 4.0 9.0" 15* 25 10 10m 646
MPQ2483 NA 0.625 A 400 0.05 150 1.0m 50 3" AUD 646
MPQ2484 NA 0.625 A 400 0.05 300 1.0m 5 2" AUD 646
MPQ2906 PA 0.65 A 400 0.6 40 150 m 200 8.0 30 100" 4 170 150 m 646
MPQ2907 PA 0.65A 400 0.6 100 160 m 200 8.0 30 100" 4 10 150 m 646
MPQ3467 PS 0.75A 400 1.0 20 500 m 125 25 40 90 0.5 10 500m 646
MPQ3546 PA 0.5A 120 0.2 30 10m 600 6.0 15°* 25" 25 10 10m 646
MPQ3725 NS 1.0A 400 1.0 25 500 m 250 10 35 60 45 10 500m 646
MPQ3725A NS 1.0A 500 1.0 30 500 m 200 10 3.5 60 45 500m 646
MPQ3762 PS 0.75A 400 1.5 35 150 m 150 15 50 120 55 10 500m 646
MPQ3799 PA 0.625 A 600 0.05 300 0.1m 60 4.0 2 AUD 646
MPQ3904 NG 0.50A 400 0.2 75 10m 250 4.0 37 136" 0.2 10 10m 646
MPQ3906 PG 0.50A 400 0.2 75 10m 200 4.5 43* 155" 25 10 10m 646
MPQ6001 CG 0.65 A 300 0.5 40 150 m 200 8.0 30" 225" 04 10 150 m 646
MPQ6002 cG 0.65A 300 0.5 100 150 m 200 8.0 30* 225" 0.4 10 150m 646
MPQ6842 CA 0.75A 400 0.5 70 10m 300 4.5 45 150 0.15 10 0.5m 646
MPQ7043 NA 0.756A 2500 0.5 25 1.0m 50 5.0 0.5 10 20m 646
MPQ7063 CA 0.75 A 2500 0.5 25 1.0m 50 5.0 0.7 10 20m 646
MPQ7093 PA 0.76 A 2500 0.5 35 10m 50 5.0 0.5 10 20m 646
MQ2219A NA 04A 300 0.5 100 150 m 200 8.0 0.3 10 150 m 607
MQ2905A PG 0.4A 600 0.6 100 160 m 300 8.0 42 130 4 170 150 m 607
MQ3726 NS 0.40A 400 1.0 50 100 m 200 10 45 75 26 10 100m 607
MQ3762 PS 0.40A 400 1.5 20 1.0A 150 20 40 110 1.0 10 1.0A 607
MQ6002 CG 0.40A 300 0.5 100 150 m 200 8.0 60 350 0.4 10 150 m 607
2N5146 PA 0.4A 400 1.6 20 1.0A 150 20 40 110 1.0 10 1.0A 607

Some columns show 2 different types of data indicated by either bold or italic typefaces. See key and headings.
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Dual Transistors

hFE1 VBE Gp NF f
—- mV dB dB
hFE2 Max Min Max
Pp — —_ - —
Watts fr Cob ton toff Vce Ic
TYPENO. . One vee | K€ heE Ic MHz oF ns ns | (sap | - &ic | PACKAGE
. Die Volts M'"p Min Min Max Max Max Voits g T0 Case
Only ax Typ* Typ* Typ* Typ* Max No. No.
BFX11 PM 0.4A 450 0.05 80 50 m 130 8.0 0.8 5.0 0.25 20 50 m 78 654
BFX15 NM 0.5A 400 0.5 60 100u 50 15 0.9 5.0 1.0 10 1.0m 78 654
BFX36 PM 0.4A 600 0.05 100 10u 40 6.0 0.9 3.0 0.25 20 10m 78 654
BFY81 NM 0.4A 450 0.03 100 100u 60 6.0 0.8 10 0.35 10 1.0m 78 654
MD918 NF 0.55 A 150 0.05 50 3.0m 600 1.7 6.0 60 M 78 654
MD918A NM 0.55A 150 0.05 50 3.0m 600 1.7 0.9 5.0 6.0 60M 78 654
MD918AF NM 0.35A 150 0.05 50 3.0m 600 1.7 0.9 5.0 6.0 60 M 89 610A
MD2219A | NG 0575A | 300 | 05| 100 | 150m| 200 | 80 45 | gio | o3| d0 | 150m| 78 | 654
MD2219F NG 0.350A 300 0.5 100 150m 200 8.0 60 350 0.4 10 150 m 89 610A
MD2369 NS 0.55A 150 0.5 40 10m 500 4.0 15 20 25 10 10m 78 654
MD2369AF NM 0.35A 150 0.5 40 10m 500 4.0 0.9 5.0 25 10 10m 89 610A
MD2905A PG 0.576 A 600 0.6 100 150 m 200 8.0 45 130 0.4 10 150m 78 654
MD2905AF PG 0.35A 600 0.6 100 150 m 200 8.0 45 130 04 10 150m 89 610A
MD3251A PM 0.576 A 400 0.20 100 1.0m 250 6.0 0.9 5.0 25 10 10m 78 654
MD3725 NS 0.60 A 400 1.0 50 100 m 200 10 45 75 26 10 100m 78 654
MD3762 PS 0.60 A 400 1.5 20 1.0A 150 20 40 110 1.0 10 1.0A 78 654
MD5000 PH 03A 150 0.05 20 3.0m 600 1.7 15 200M 78 654
MD6003 CA 0.575 A 300 0.5 70 150 m 200 8.0 0.4 10 150m 78 654
MD7000 NA 0.576 A 300 0.5 70 150 m 200 8.0 0.4 10 150 m 78 654
MD7001 PA 0.6 A 300 0.6 70 160 m 200 8.0 0.4 10 150m 78 654
MD7002 NA 0.576 A 400 0.03 40 100u 200 6.0 35 10 10m 78 654
MD7002A NM 0.5675 A 400 0.03 40 100u 200 6.0 0.75 25 35 10 10m 78 654
MD7003 PA 0.55 A 400 0.05 50 10m 200 6.0 35 10 1.0m 78 654
MD7021 CG 0.55 A 400 0.05 50 10m 200 6.0 28" 72* 35 10 10m 78 654
MD8003 NM 0.675 A 400 0.03 100 1.0m 260" 2.6 15 78 654
2N2060 NM 0.5A 600 0.5 30 100u 60 15 0.9 5.0 8.0 1000 H 78 654
2N2060A NM 05A 600 0.5 30 100u 80 15 0.9 3.0 0.6 10 50m 78 654
2N2223 NM 0.5A 600 0.5 25 100u 50 15 0.8 15 1.2 10 50m 78 654
2N2223A NM 05A 600 0.5 25 100u 50 15 0.9 5.0 1.2 10 50m 78 654
2N2453A NM 0.5A 500 0.08 80 10u 60 8.0 0.9 3.0 4.0 1000 H 78 654
2N2642 NM 0.3A 450 0.03 100 10u 80 8.0 0.9 5.0 4.0 AUD 78 654
2N2652A NM 0.3A 600 0.5 50 1.0m 60 15 0.9 3.0 8.0 1000 H 78 654
2N2903A NM 0.6C 300 0.05 125 1.0m 60 8.0 0.9 5.0 7.0 1000 H 78 654
2N2913 NE 0.3A 450 0.03 60 10u 60 6.0 4.0 AUD 78 654
2N2914 NE 0.3A 450 0.03 160 10u 60 6.0 3.0 AUD 78 654
2N2915 NM 0.3A 450 0.03 60 10u 60 6.0 0.9 5.0 4.0 AUD 78 654
2N2916 NM 0.3A 450 0.03 150 10u 60 6.0 0.9 5.0 3.0 AUD 78 654
2N2917 NM 0.3A 450 0.03 60 10u 60 6.0 0.8 10 4.0 AUD 78 654
2N2918 NM 0.3A 450 0.03 150 10u 60 6.0 0.8 10 3.0 AUD 78 654
2N2919 NM 0.3A 600 0.03 60 10u 60 6.0 0.9 5.0 4.0 AUD 78 654
2N2920 NM 0.3A 600 0.03 150 10u 60 6.0 0.9 5.0 3.0 AUD 78 654
2N3045 NE 0.25A 450 0.03 100 10u 30 8.0 5.0 AUD 89 610A
2N3726 PE 0.4A 450 0.3 135 1.0m 200 8.0 0.9 5.0 4.0 1000 H 78 654
2N3806 PE 0.5A 600 0.05 150 0.1m 100 4.0 7.0 100 H 78 654
2N3807 PE 0.5A 600 0.05 300 0.1m 100 4.0 4.0 100 H 78 654
2N3810 PM 05A 600 0.05 150 0.1m 100 4.0 0.9 3.0 7.0 100 H 78 654
2N3811 PM 0.5A 600 0.05 300 0.1m 100 4.0 0.9 3.0 4.0 100 H 78 654
2N3811A PM 0.5A 600 0.05 300 0.1m 100 4.0 0.95 1.5 1.5 100 H 78 654
2N3817 PM 0.25A 600 0.05 300 0.1m 100 4.0 0.9 3.0 4.0 100 H 89 610A
2N4016 PM 0.4A 600 0.3 135 1.0m 200 8.0 0.9 2.5 4.0 1000 H 78 654
2N4854 CE 0.3A 400 0.6 100 160 m 200 8.0 60 350 8.0 1000 H 78 654
2N4937 PM 0.6 A 400 0.05 50 1.0m 300 5.0 0.9 3.0 4.0 AUD 78 654
2N5794 NG 0.5A 400 0.6 100 150 m 200 8.0 45 310 0.3 10 150m 78 654
2N5796 PG 0.5A 600 0.6 100 150 m 200 8.0 47 140 04 10 150 m 78 654
2N6502 NS 0.6A 400 1.0 50 100 m 250 10 35 60 0.3 10 100m 78 654
Some colt show 2 dii types of data indicated by either bold or italic fe See key and headii
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Field-Effect Transistors (FET's)

Motorola offers a line of Field-Effect Transistors that encompasses the latest
technologies and covers the full range of FET applications, included a wide va-
riety of junction FET’s, MOS FET’s and TMOS in packages option from low cost
plastic to metal can.

How to use these selection tables:

The selector guides on the following pages are designed to emphasize the
preferred FET devices.

Junction FET's—P Channel

TO-92
YFS (mmhos) IDSS (mA) VGS (off) at ID
PREFERRED PIN OUT V(BR)GSS at 15V )
TYPE (V) Min
Min Max Min Max Min Max
2N5460 DSG 40 1.0 4.0 1.0 5.0 0.75 6.0 1pA
2N5461 DSG 40 1.5 5.0 2.0 9.0 1.0 7.5 TpA
2N5462 DSG 40 2.0 6.0 4.0 16.0 1.8 9.0 TpA
2N5463 DSG 60 1.0 4.0 1.0 5.0 0.75 6.0 TpA
2N5464 DSG 60 1.5 5.0 2.0 9.0 1.0 7.5 TpA
2N5465 DSG 60 2.0 6.0 4.0 16.0 1.8 9.0 1pA
MPF970 DSG 30 100* 15.0 60.0 5.0 12.0 10nA
MPF971 DSG 30 250" 2.0 30.0 1.0 - 10nA
* Rds (on) at VGS = O/ID = 0/1 KHz
METAL CAN
PREFERRED PACK V (BR) GSS Rds (on) Ciss Crss IDSS (mA) VGS (off) (V) at ID YFS (mmhos)
TYPE ’ (\%] (ohms) (pF) (pF)
Max Max Max Min Max Min Max Min Max
2N5265 TO72 60 - 7 2 0.5 1.0 - 3.0 1pA 0.9 2.7
2N5266 TO72 60 - 7 2 0.8 1.6 - 3.0 TpA 1.0 3.0
2N5267 TO72 60 - 7 2 1.5 3.0 - 6.0 1pA 1.5 3.5
2N5268 TO72 60 - 7 2 25 5.0 — 6.0 1pA 2.0 4.0
2N5269 TO72 60 - 7 2 4.0 8.0 - 8.0 1pA 2.2 4.5
2N5270 TO72 60 - 7 2 7.0 14.0 — 8.0 1pA 25 5.0
2N5471 TO72 40 - 5 1 0.02 0.06 0.5 3.0 2pA 60 180
2N5472 TO72 40 - 5 1 0.05 0.12 0.7 3.5 5pA * 90 *225
2N5473 T072 40 - 5 1 0.16 0.25 0.9 4.3 10pA *120 *300
2N5474 TO72 40 - 5 1 0.2 0.50 1.2 6.0 20pA *160 *400
2N5475 TO72 40 - 5 1 0.4 1.0 1.5 7.5 40pA *200 *500
2N5476 TO72 40 - 5 1 0.8 2.0 2.0 8.0 80pA *260 *650
2N3993 TO72 25 150 16 4.5 1.0 - 4.0 9.5 TpA 6 12
2N3994 TO72 25 300 16 5 2 - 1.0 5.5 1pA 4 40

* Micromhos
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Junction FET s—N Channel

TO-92
YFS (mmbhos) IDSS (mA) VGS (off) at ID
PREFERRED PIN OUT V(BR)GSS at 15V )
TYPE (V) Min
Min Max Min Max Min Max (mA)
BC264A GSD 30 25 - 2.0 4.5 0.5 8.0 1.0
BC264B GSD 30 3.0 - 3.5 6.5 0.5 8.0 1.5
BC264C GSD 30 3.5 - 5.0 8.0 0.5 8.0 25
BC264D GSD 30 4.0 — 7.0 12.0 0.5 8.0 3.5
BF244A/245A SGD/GSD 30 3.0 6.5 2.0 6.5 0.4 2.2 0.2
BF244B/2458B SGD/GSD 30 3.0 6.5 6.0 15.0 1.6 3.8 0.2
BF244C/245C SGD/GSD 30 3.0 6.5 12.0 25.0 3.2 7.5 0.2
BF256A GSD 30 4.5 - 3.0 7.0 0.5 7.5 0.2
BF256B GSD 30 4.5 - 6.0 13.0 0.5 7.5 0.2
BF256C GSD 30 4.5 — 11.0 18.0 0.5 7.5 0.2
BF246A/247A SGD/DSG 25 8.0 — 30.0 80.0 1.5 4.0 0.2
BF246B/247B SGD/DSG 25 8.0 - 60.0 140.0 3.0 7.0 0.2
BF246C/247C: SGD/DSG 25 8.0 - 110.0 250.0 5.5 12.0 0.2
2N5457 DSG 25 1.0 5.0 1.0 5.0 0.5 6.0 10mA
2N5458 DSG 25 1.5 5.5 2.0 9.0 1.0 7.0 10mA
2N5459 DSG 25 2.0 6.0 4.0 16.0 2.0 8.0 10mA
2N5484 DSG 25 3.0 6.0 1.0 5.0 0.3 3.0 10mA
2N5485 DSG 25 3.5 7.0 4.0 10.0 0.4 4.0 10mA
2N5486 DSG 25 4.0 8.0 8.0 20.0 2.0 6.0 10mA
J308 DSG 25 8.0 20.0 8.0 20.0 1.0 6.5 TmA
J309 DSG 25 10.0 20.0 12.0 30.0 1.0 4.0 1mA
J310 DSG 25 8.0 18.0 24.0 60.0 2.0 6.5 TmA
METAL CAN TO18 TOb2 TO72
PREFERRED PACK. V (BR) GSS Rds (on) Ciss Crss IDSS (mA) VGS (off) (V) at ID YFS (mmbhos)
TYPE ] (ohms) (pF) (pF)

Min Max Max Max Min Max Min Max (mA) Min Max
2N4091 TO18 40 30 16.0 5.0 30.0 - 5.0 10.0 TmA - —
2N4092 TO18 40 50 16.0 5.0 15.0 - 2.0 7.0 TmA - -
2N4093 TO18 40 80 16.0 5.0 8.0 - 1.0 5.0 TmA - —
2N4391 TO18 40 30 14.0 3.5 50.0 150 4.0 10.0 TmA - -
2N4392 TO18 40 60 14.0 3.5 25.0 75 2.0 5.0 TmA - -
2N4393 TO18 40 100 14.0 3.5 5.0 30 0.5 3.0 TmA — -

U308 TO52 25 - - *25 12.0 60 1.0 6.0 TmA X10 X20

U309 TO52 25 — - *2.5 12.0 30 1.0 4.0 TmA X10 X20

usto TO52 25 - - *2.5 24.0 60 25 6.0 1mA X10 X18
2N4220 TO72 30 — 6.0 2.0 0.5 3.0 - 40 [0.1mA | 1.0 4.0°
2N4221 TO72 30 - 6.0 2.0 2.0 6.0 - 6.0 |0.1mA | 2.0 5.0
2N4222 TO72 30 — 6.0 2.0 5.0 15 - 8.0 [0.1mA | 25 6.0
2N4416 TO72 30 - 4.0 0.8 5.0 15 - 6.0 TmA 4.5 7.5

X Common Gate Forward Transconductance

* CGD Gate Drain Capacitance
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MOS FET's N Channel
SINGLE GATE

YFS (mmhos) TEST GC V (BR) GSS
PREFERRED CRSS NF (dB
TYPE MODE | PACK FREQUENCY Gps (dB) (oF) Max M(ax ) V)
Min Max MHz Min s Min
3N169 ENH TO72 *200 - - 1.3 - 35
3N170 ENH TO72 *200 - - 1.3 - 35
3N771 ENH TO72 *200 - - 1.3 — 35
3N128 DEP TO72 **5 **12 200 13.5 0.28 5.0 50
* Rds (ohnms) ** umhos
DUAL GATE
YFS (mmhos) TEST GC V (BR) GSS
PREny::ED MODE PACK FREQUENCY Gps (dB) ( CF';:AS " N:A(:XB) (\%]
Min Max MHz Min pr) Ma Min
MFE521 ENH TO72 10 20 200 21 0.02 3.5 10/12
3N201 DEP TO72 8 20 200 15 0.03 4.5 6
3N202 DEP TO72 8 20 200 15 0.03 - 6
3N203 DEP TO72 7 15 200 15 0.03 6 6
3N211 DEP TO72 17 40 200 24 0.05 3.5 6
3N212 DEP TO72 17 40 200 29 0.05 3.5 6
3N213 DEP TO72 15 35 200 27 0.05 3.5 6
BF900 DEP TO50 14 - 200 20 0.025 2 6
BF961 DEP TO50 14 - 200 22 0.025 2 6
4
MOS FET’s P Channel
SINGLE GATE
YFS (mmhos) Rds (on) IGSS CRSS Ciss V (BR) GSS
P
RE:YE;? ED MODE PACK (ohms) (pA) (pF) (pF) )
Min Max Max Max Max Max Min
3N155 ENH TO72 1.0 4.0 500 10 1.3 3 50
3N156 ENH TO72 1.0 4.0 500 10 1.3 3 50
3N157 ENH TO72 1.0 4.0 - 10 1.3 3 50
3N158 ENH TO72 1.0 4.0 - 10 1.3 3 50
MFE823 ENH TO18 1.0 - - 1 1.5 6 25
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INTRODUCING...
...Motorola Small-Signal TMOS FET’'s
N Channel

These TMOS FET's are designed for high-voltage (200 V) or high-current (2 A) applications such as line
drivers, relay drivers, CMOS logic, microprocessor or TTL to high-voltage or high-current interface.

PREFERRED BVDSS D (A Rds (on VGS (th
PACKAGE TYPE V) Min Mix) Ma(\x ) atiD Min ( )MMax
T039 MFE990 90 2 4 2A 1.0 3.5
1039 MFE960 60 2 3.5 2A 1.0 35
T039 MFE930 35 2 3 2A 1.0 3.5
1018 MFE9200 200 4 6.4 250 1.0 4.0
*T092 BS107 200 250 14 200 1.0 3.0
“T092 BS107A 200 250 6.4 250 1.0 3.0
1092 BS170 60 5 5 200 0.8 3.0
“T092 1W MPF990 90 2 2 1A 1.0 3.5
“T092 1W MPF960 60 2 1.7 1A 1.0 35
1092 1W MPF930 35 2 1.4 1A 1.0 35

*

To be introduced
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Motorola’s RF product range includes power transistors
for operation from 2 MHz to 2 GHz, microwave power
transistors that include 2.0 GHz CW devices with power
outputs to 16 W and pulsed output to 325 W, small-signal
transistors with f1 values to 6 GHz, linear hybrid amplifier
modules for CATV and general-purpose applications, and
hybrid power amplifier modules for VHF and UHF FM
communications equipment.
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Low-Voltage RF Power Transistors and Modules

The transistors listed in these tables are specified for operation in RF Power amplifiers and are listed by
specific application at a given test frequency. Arrangement within each application group is in the order
of increasing output power. Modulation type is given in each application heading. All devices are NPN
polarity except where otherwise noted.

Pin Pout GpE Vee
Input Power Output Power Power Gain Supply Voltage

Device Type Watts Watts dB Min Volts Package

1.5-30 MHz HF/SSB TRANSISTORS

Designed for broadband operation, these devices feature emitter ballast

resistors and guaranteed Intermodulation Distortion at rated power output.

The higher power devices are tested for ruggedness at 30:1 loaded VSWR.

Applications include mobile, marine, fixed station, and amateur HF/SSB

equipment.
MRF476 0.1 3.0 PEP 15 125 T0-220
2N6367 0.36 9.0 PEP 14 12.5 211-07
MRF475 1.2 12 PEP 10 13.6 TO-220
MRF432*} 0.125 12.5 PEP 20 12.5 211-07
MRF433* 0.125 12.5 PEP 20 125 211-07
MRF479 1.5 15 PEP 10 12.5 TO-220
MRF406 1.25 20 PEP 12 125 211-07
MRF477 1.25 40 PEP 15 125 T0O-220
MRF460 25 40 PEP 12 125 211-11
MRF412 35 70 PEP 13 13.6 211-11
MRF412A 35 70 PEP 13 13.6 145A-10

. MRF421 10 100 PEP 10 12.5 211-08
*PNP/NPN Compl for Complementary Sy y Amplifier, See EB-32.
+PNP

14-30 MHz, CB/AMATEUR TRANSISTORS

These HF, emitter-ballasted transistors are designed for

economical, high-volume use in CW, AM and SSB

operation.
MRF8003 0.05 0.5 10 12,5 TO-39
MRF476 0.10 3.0 15 125 TO-220
MRF8004 0.35 35 10 125 T0-39
MRF475 0.40 4.0 10 13.6 TO-220
MRF449 1.9 30 12 13.6 211-07
MRF449A 1.9 30 12 13.6 145A-09
MRF450 4.0 50 11 13.6 211-09
MRF450A 4.0 50 11 13.6 145A-09
MRF453 3.0 60 13 12.5 211-11
MRF453A 3.0 60 13 12.5 145A-10
MRF455 3.0 60 13 125 211-07
MRF455A 3.0 60 13 125 145A-09
MRF458 5.0 80 12 12.5 211-11
MRF458A 5.0 80 12 125 145A-10
MRF454 5.0 80 12 12.5 211-11
MRF454A 5.0 80 12 12.5 145A-10
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LOW-VOLTAGE RF POWER TRANSISTORS AND MODULES (continued)

Pin Pout Gpe Vce
Input Power Output Power Power Gain Supply Voltage
Device Type Watts Watts dB Min Volts Package

27-50 MHz, LOW-BAND FM TRANSISTORS
For use in the FM “Low-Band,” for
longer-distance Mobile communications.

MRF402 0.1 1.0 10 12.5 TO-39

2N5847 0.8 8.0 10 12.5 145A-09
2N5848 3.22 20 8.0 12.5 145A-09
2N5849 7.14 40 7.5 12.5 145A-10
MRF497** 4.0 40 10 125 T0O-220
MRF492 5.6 70 11 12.5 211-11

MRF492A 5.6 70 1 12.5 145A-10

**Use MRF479 for TO-220 Driver.

66-88 MHz, MIDBAND FM TRANSISTORS
Power output chains up to 25 watts output are obtainable
in the international VHF FM ““Mid-Band” for which these
transistors are optimized.

MRF229* 0.15 1.5 10 125 TO-39
MRF230 0.15 15 10 12.5 T0-39
MRF231 0.15 35 10 12.5 145A-09
MRF232 0.95 7.5 9.0 12,5 145A-09
MRF233 1.5 15 10 12.5 145A-09
MRF234 2.8 25 9.5 12.5 145A-09

156-162 MHz, VHF MARINE RADIO FM TRANSISTORS/MODULES
An option is provided between discrete 2-stage transistor lineups to 40 watts, or a
power hybrid module, for VHF Marine use.

MRF237* 0.25 4.0 12 12,6 TO-39

MRF238 3.75 30 9.0 13.6 145A-09
MRF239 3.0 30 10 13.6 145A-09
MRF240 5.0 40 9.0 13.6 145A-09
MHW613 0.3 30 20 12.5 301A-03

*Grounded Emitter TO-39 Package. See EB-29.
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LOW-VOLTAGE RF POWER TRANSISTORS AND MODULES (continued)

Pin Pout GPE Vee
Input Power Output Power Power Gain Supply Voltage

Device Type Watts Watts dB Min Volts Package

136-174 MHz, HIGH-BAND/VHF FM TRANSISTORS

The “workhorse” VHF FM High-Band is served by Motorola

with the broadest range of devices and package combinations

in the industry.
MRF604 0.1 1.0 10 1256 TO-46
2N4427 0.1 1.0 10 12 TO-39
MRF607 0.12 1.75 11.5 125 TO-39
2N6255 0.5 3.0 7.8 125 TO-39
2N5589 0.44 3.0 8.2 13.6 144B-05
MRF237* 0.25 4.0 12 125 TO-39
2N6080 0.25 4.0 12 125 145A-09
MRF260 0.5 5.0 10 12.5 TO-220
2N5590 3.0 10 5.2 13.6 145A-09
MRF261 3.0 10 5.2 125 TO-220
MRF212 1.25 10 9.0 125 145A-09
2N6081 35 15 6.3 125 145A-09
MRF221 3.5 15 6.3 125 211-07
MRF262 35 15 6.3 125 T0-220
MRF215** 3.0 20 8.2 125 316-01
2N5591 9.0 25 4.4 13.6 145A-09
2N6082 6.0 25 6.2 125 145A-09
MRF222 6.0 25 6.2 125 211-07
2N6083 8.1 30 5.7 125 145A-09
MRF223 8.1 30 5.7 12.5 211-07
MRF264 9.1 30 5.2 125 TO-220
MRF239 3.0 30 10 13.6 145A-09
2N6084 14.3 40 4.5 12.5 145A-09
MRF224 14.3 40 4.5 125 211-07
MRF216** 8.5 40 6.7 125 316-01
MRF240 5.0 40 9.0 13.6 145A-09
MRF250 18.0 50 4.4 125 211-11
MRF250A 18.0 50 4.4 125 145A-10
MRF247** 15 75 7.0 125 316-01
MRF245** 18.2 80 6.4 12.5 316-01

*Grounded Emitter TO-39 Package, See EB-29.
**Controlled “Q" Transistor.
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LOW-VOLTAGE RF POWER TRANSISTORS AND MODULES (continued)

Pin Pout f Gp Vpc
Input Power | Output Power | Frequency | Power Gain | Supply Voltage
Device Type Watts Watts MHz dB Min Volts Package
146-174 MHz, HIGH-BAND/VHF FM MODULES
Hybrid Power Amplifier Modules offer guaranteed subsystem performance, reduced
production testing and simplified field maintenance. Thin-film hybrid construction
insures consistent performance and reliability.
MHW252 0.3 25 144-148 19.2 13.6 301A-03
MHW612 0.2 20 146-174 20 12.5 301A-03
MHW612A 0.2 20 146-174 20 12.56 297-03
MHW613 0.3 30 150-174 20 125 301A-03
MHW613A 0.3 30 150-174 20 12.5 297-03
Pin Pout GpPE Vce
Input Power Output Power Power Gain Supply Voltage
Device Type Watts Watts dB Min Volts Package
225 MHz, AMATEUR FM TRANSISTORS
Specifically designed and characterized for the
225-MHz band, these devices eliminate the guesswork
required when adapting 176 MHz characterized
devices to this application.
MRF207 0.15 1.0 8.2 12.5 TO-39
MRF225 0.18 1.6 9.0 12.5 TO-39
MRF227* 0.13 3.0 135 12.5 TO-39
MRF208 0.1 10 10 125 145A-09
MRF226 1.6 13 9.0 12.6 145A-09
MRF209 9.1 25 4.4 12.5 145A-09

*Grounded Emitter TO-39 Package. See EB-29.
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LOW-VOLTAGE RF POWER TRANSISTORS AND MODULES (continued)

Pin Pout GPE Vce
Input Power Output Power Power Gain Supply Voltage
Device Type Watts Watts dB Min Volts Package
407-512 MHz, UHF FM TRANSISTORS
Higher power output devices in this UHF power transistor series feature
Controlled Q (CQ) internally input-matched construction, are designed for
broadband operation, and have guaranteed ruggedness under output mismatch
and RF overdrive conditions. Automatically programmed wirebonding of CQ
transistors assures consistent, wideband input impedance.
2N6256 0.10 0.5 7.0 12.5 249-05
MRF626 0.05 0.5 10 12.5 305-01
MRF627 0.05 0.5 10 125 305A-01
MRF628 0.05 0.5 10 12.5 249-05
MRF750 0.05 0.5 10 75 305A-01
MRF515 0.12 0.75 8.0 125 TO-39
MRF554+ 0.063 1.0 12 125 317-01
2N3948 0.25 1.0 6.0 13.6 TO-39
2N5644 0.20 1.0 7.0 125 145A-09
MRF629* 0.32 2.0 8.0 125 TO-39
2N5944 0.25 20 9.0 125 244-04
MRF752 0.4 25 8.0 7.5 249-05
2N5945 0.64 4.0 8.0 125 244-04
MRF660 2.0 7.0 54 12,5 T0-220
MRF754 2.0 8.0 6.0 7.5 249-05
2N5946 2.5 10 6.0 125 244-04
MRF641** 3.756 15 7.8 125 316-01
MRF644** 5.9 25 6.2 12.5 316-01
MRF646** 13.3 40 4.8 125 316-01
MRF648** 22 60 4.4 12.5 316-01
MRF338 15 80 7.3 28 333-01
*Grounded Emitter TO-39 Package. Case 79-02. **Controlied Q" Transistor. 1To be introduced.
Pin Pout f Gp Vbc
Input Power | Output Power | Frequency | Power Gain | Supply Voltage
Device Type Watts Watts MHz dB Min Volts Package
407-512 MHz, UHF FM MODULES
UHF Modules reduce costs of assembly, testing, inventory and maintenance,
while producing consistent performance free of the critical physical design
problems associated with these frequencies. Like their VHF counterparts,
their consistency and reliability stem from the use of thin-film gold
metallization, laser-trimmed nichrome resistors and MOS capacitors.
MHW401-1- 0.047 1.5 400-440 15 7.5 301-01
MHW401-2 0.047 1.5 440-470 15 75 301-01
MHW401-3 0.047 1.5 470-512 15 7.5 301-01
MHW709-1 0.10 7.5 400-440 18.8 125 700-03
MHW709-2 0.10 7.5 440-470 18.8 125 700-03
MHW709-3 0.10 75 470-512 18.8 12.5 700-03
MHW710-1 0.15 13 400-440 19.4 125 700-03
MHW710-2 0.15 13 440-470 194 12.5 700-03
MHW710-3 0.15 13 470-512 19.4 12.5 700-03
MHW720-1 0.15 20 400-440 21 125 700-03
MHW720-2 0.15 20 440-470 21 12.5 700-03
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LOW-VOLTAGE RF POWER TRANSISTORS AND MODULES (continued)

Pin Pout GPpPE Vce
Input Power Output Power Power Gain Supply Voltage
Device Type Watts Watts dB Min Volts Package
806-870 MHz, UHF FM TRANSISTORS
Designed specifically for the 800 MHz mobile radio band, types MRF840
through 846 offer superior gain and ruggedness, using the unique CS-12
package, which minimizes common-element impedance, and thus maximizes
gain and stability.
MRF559 0.080 0.50 8.0 12.5 317-01
MRF816 0.075 0.75 10 125 249-05
MRF838 0.22 1.0 6.5 12.5 305A-01
MRF838A 0.22 1.0 6.5 12.5 305-01
MRF817 0.59 25 6.2 13.6 244-04
MRF870 1.0 3.0 5.0 12.5 305A-01
MRF870A 1.0 3.0 5.0 125 305-01
MRF840* 25 10 6.0 125 319-03
MRF842* 5.0 20 6.0 12.5 319-03
MRF844* 9.0 30 5.2 12.5 319-03
MRF846* 15 40 4.3 125 319-03
*Common Base
Pin Pout f Gp Vbc
Input Power | Output Power | Frequency | Power Gain Supply Voltage
Device Type Watts Watts MHz dB Min Volts Package
806-870 MHz, UHF FM MODULES
The cost saving reproducability and packaging density advantages of broadband
hybrid amplifier modules become very attractive in the 800 MHz mobile band.
Bandwidth, stability and ruggedness are guaranteed together with the long
established reliability of thin film hybrid construction.
MHW808 0.25 75 806-870 14.8 1256 297A-03
MHW820 0.25 20 806-870 19.0 125 301B-01
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High-Voltage RF Power Transistors

The transistors listed in these tables are specified for operation in RF Power amplifiers and are listed by
specific application at a given test frequency. Arrangement within each application group is in the order
of increasing output power. Modulation type is given in each application heading. All devices are NPN

polarity except where otherwise noted.

Pin Pout GPE Vce
Input Power Output Power Power Gain Supply Voltage

Device Type Watts Watts dB Min Volts Package

1.5-30 MHz HF/SSB TRANSISTORS

These broadband devices offer guaranteed Intermodulation

Distortion and ruggedness in military and commercial HF/SSB fixed,

mobile and marine transmitters, operating from 28 or 50 volts.
2N6370 0.62 10 PEP 12 28 211-07
MRF485 1.5 15 PEP 10 28 TO-220
2N5070 1.25 25 PEP 13 28 TO-60
MRF401 1.25 25 PEP 13 28 145A-09
MRF426 0.16 25 PEP 22 28 211-07
MRF426A 0.16 25 PEP 22 28 145A-09
MRF427 0.40 25 PEP 18 50 211-11
MRF427A 0.40 25 PEP 18 50 145A-10
MRF486 1.25 40 PEP 15 28 T0-220
MRF466 1.25 40 PEP 15 28 211-09
MRF464 253 80 PEP 15 28 211-11
MRF464A 2.53 80 PEP 15 28 145A-10
MRF422 15 150 PEP 10 28 211-08
MRF428 7.5 150 PEP 13 50 211-08
MRF428A 7.5 150 PEP 13 50 307-01
MRF429 7.5 150 PEP 13 50 211-11

30-200 MHz, VHF AM/FM TRANSISTORS

Designed for Military Radio and Commercial Aircraft VHF

bands, these 28-volt devices include the all-gold metalized

MRF314/15/16/17 high-reliability series.
2N3866 0.1 1.0 10 28 TO-39
2N3553 0.25 2.5 10 28 TO-39
2N5641 1.0 7.0 8.4 28 144B-05
MRF340 04 8.0 13 27 TO-220
2N5642 3.0 20 ) 8.2 28 145A-09
MRF342 1.9 24 11 27 T0-220
MRF314 3.0 30 10 28 211-07
MRF314A 3.0 30 10 28 145A-09
2N5643 6.9 40 7.6 28 145A-09
MRF315 5.7 45 9.0 28 211-07
MRF315A 5.7 45 9.0 28 145A-09
MRF344 15 60 6.0 27 TO-220
MRF316** 8.0 80 10 28 316-01
MRF317** 12,5 100 9.0 28 316-01

**Controlled Q" Transistor.
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HIGH-VOLTAGE RF POWER TRANSISTORS (continued)

Pin Pout GpPE Vce
Input Power Output Power Power Gain Supply Voltage
Device Type Watts Watts dB Min Volts Package
225-400 MHz, UHF AM TRANSISTORS
Stringent requirements of the UHF Military band are met by MRF313, 321, 331,
325, 326, 327, 328 and 2N6439 types, with all-gold metal systems, rugged-
ness, and “CQ” programmed wirebond construction, to assure consistent
input impedances.
MRF525* 0.001 0.02 13 26 TO-39
2N5160t 0.16 1.0 8.0 28 TO-39
2N3866 0.1 1.0 10 28 TO-39
MRF313 0.03 1.0 15 28 305A-01
MRF313A 0.03 1.0 15 28 305-01
MRF5174 0.125 2.0 12 28 244-04
MRF321** 0.62 10 12 28 244-04
MRF331# 1.6 10 8.0 28 244-04
MRF323** 2.0 20 10 28 244-04
MRF5177 7.5 30 6.0 28 215-02
MRF5177A 7.5 30 6.0 28 145A-09
MRF325** 4.3 30 8.5 28 316-01
MRF326** 8.0 40 9.0 28 316-01
MRF309*** 10 50 7.0 28 316-01
2N6439 10 60 7.8 28 316-01
MRF327** 14.9 80 7.3 28 316-01
MRF328** 20 100 7.0 28 739-01
*Grounded Emitter TO-39, Case 79-02. #See EB-74.

**Controlled “Q" Transistor.
***420-450 MHz Amplifier. See EB-67.

+PNP — Complement to 2N3866.
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Microwave Power Transistors

Motorola’s line of silicon NPN microwave power transistors includes 2.0 GHzCW devices with power
outputs to 16 W and pulsed power outputs to 325 W in the 960-1215 MHz avonics band. The products
feature compatibility with industry standard types, allgold metallization systems, silicon-nitride
passivation and guaranteed ruggedness to withstand load impedance mismatch.

New product development is a continuous investment by Motorola to better serve in microwave power
transistors demands; should your application not be satisfied by the devices listed, please contact the
local Motorola Sales Office or Distributor with your specific requirement.

Pin Pout Gp Vce
Input Power Output Power Power Gain Supply Voltage
Device Type Watts Watts dB Min Volts Package

AVONICS PULSED POWER MICROWAVE TRANSISTORS

These products are designed to operate in short pulse width, 10 us, low duty cycle,
1%, power amplifiers operating in the 960 to 1215 MHz band. The prime application
is avionics equipment for distance measuring (DME), area navigation (TACAN) and
interrogation (IFF).

MRF1000MA* 0.02 0.20 10 18 332.01
MRF1000MB* 0.02 0.20 10 18 332A-01
MRF1002MA 0.20 2.0 10 35 332.01
MRF1002MB 0.20 2.0 10 35 332A-01
MRF1004MA 0.40 4.0 10 35 332-01
MRF1004MB 0.40 4.0 10 35 332A-01
MRF1008MA 0.80 8.0 10 50 332-01
MRF1008MB 0.80 8.0 10 50 332A-01
MRF1015MA 15 15 10 50 332-01
MRF1015MB 1.5 15 10 50 332A-01
MRF1035MA 35 35 10 50 332-01
MRF1035MB 35 35 10 50 332A-01
MRF1090MA 9.0 90 10 50 332-01
MRF1090MB 9.0 90 10 50 332A-01
MRF1150MA 25 150 7.8 50 332-01
MRF1150MB 25 150 7.8 50 332A-01
MRF1250M 63 . 250 6.0 50 336-02
MRF1325M 81 325 6.0 50 336-02

*Class A Common Emitter.
1.7-2.3 GHz BROADBAND POWER MICROWAVE TRANSISTORS
The MRF2000M Series of transistors have internal input impedance matching
networks which facilitate broadband circuit designs in the 1.7 to 2.3 GHz tele-
communications band. The devices are designed for Class B and C common base
amplifier applications.

MRF2001M 014 1.0 8.5 24 337-02
MRF2003M 0.48 3.0 80 - 24 337-02
MRF2005M 0.89 5.0 7.5 24 337-02
MRF2010M 20 10 7.0 24 337-02
MRF2016M 3.6 16 6.5 24 337-02

2 GHz MICROWAVE POWER TRANSISTORS

The MRF2000 Series of NPN Silicon microwave power transistors are designed
for common base service in amplifier or oscillator applications in the 1.0 to

2.3 GHz frequency range. Construction techniques feature hermetic flange/pill
packages and gold metallized, emitter ballasted die for long life and resistance to
metal migration.

MRF2001 0.13 1.0 9.0 28 328A-01
MRF2001B 0.13 1.0 9.0 28 328-01
MRF2003 0.5 3.0 7.8 28 328A-01
MRF2003B 0.5 3.0 7.8 28 328-01
MRF2005 0.8 5.0 8.0 28 328A-01
MRF2005B 0.8 5.0 8.0 28 328-01
MRF2010 25 10 6.0 28 328A-01
MRF2010B 25 10 6.0 28 328-01
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fT, GAIN-BANDWIDTH PRODUCT — GHz

Small-Signal RF Transistors

Motorola small-signal and medium power RF transistors with gain-bandwidth
products from 1 GHz to 6 GHz operate with currents from 0.25 mA to over

100 mA. The following chart, combined with the tables of package options,
enables the circuit designer to select the optimum device from Motorola’s wide
range of transistor/package combinations.

Typical Gain-Bandwidth Product versus Collector Current
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1.0 25 5.0 10 15 20 30 50 75 100
le, COLLECTOR CURRENT—mA
1 2N3866, 2N3866A, MM8000
2 2N5160, MM4018, PNP
3 2N3948, 2N4427, MRF207
4 2N5109, 2N5943, MM8001, MM8002
5 2N5583, PNP
6 2N5836, 2N5837
7 MRF511, MRF517, MRF525
8 2N2857, 2N3839, 2N5179, MRF501, MRF502
9 2N6304, 2N6305, BFX89, BFYS0
10 2N4957, 2N4958, 2N4959, PNP
11 MRF931
12 2N6603, BFR90, MRF901, MRF904
13 2N6604, BFR91, MRF911, MRF914
14 BFR96, MRF961, MRF962, MRF965
15 BFW92A
16 MRF559
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SMALL-SIGNAL RF TRANSISTORS (continued)

UHF and Microwave Oscillators

The transistors listed below are for UHF and microwave oscillator a
sources or as output stages of limited range transmitters. Devices

output power.

pplications as initial signal
are listed in order of increasing

Test Conditions Pout fr
f Vee mW MHz
Device Type MHz Volts Min Typ Package
2N5179 500 10 20 1800 TO-72
2N2857 500 10 30 1800 TO-72
2N3839 500 6.0 30 1800 TO-72
MM8009 1680 20 200 1400 TO-39
2N5108 1680 20 300 1400 TO-39
MRF905 1680 20 500* 2200 TO-46
2N3866 400 15 1000 1000 TO-39

Low-Noise Transistors

*Typical

The low-noise devices listed are produced with carefully controlled rp’ and fT to optimize device

noise performance. Devices listed in the matrix are classified accordin

versus frequency.

g to noise figure performance

NF Frequency MHz -

dB 60 100 200 450 1000 2000 Polarity

1.5 2N5829 2N5829 PNP

2N5031 2N5031 MRF904 NPN

2.0 2N4957 2N4957 2N5829 PNP

2N5032 2N5032 2N5031 MRF904 MRF901 NPN

2.5 2N4958 2N4958 2N4957 2N5829 PNP

2N5032 2N5032 2N5032 2N5031 MRF901 NPN

2N6603 NPN

3.0 2N4959 2N4959 2N4958 2N4957 2N5829 PNP

2N2857 2N2857 2N5032 2N5032 MRF901 2N6603 NPN

2N6604 NPN

35 2N4959 2N4959 2N4959 2N4958 2N4957 PNP

2N5179 2N5179 2N2857 2N5032 2N5031 MRF901 NPN

4.0 2N4959 2N4959 2N4959 2N4959 2N4958 PNP

' 2N5179 2N5179 2N5179 2N2857 2N5031 2N6604 NPN

4.5 2N4959 2N4959 2N4959 2N4959 2N4959 PNP

2N5179 2N5179 2N5179 2N2857 2N5032 NPN
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SMALL-SIGNAL RF TRANSISTORS (continued)

High-Speed Switches

The transistors listed below are for use as high-frequency current-mode switches. They are also
suitable for RF amplifier and oscillator applications. The devices are listed in ascending order of
collector current.

Test
Conditions fr
Ic/VCE MHz rpCe
Device Type | mA/Volts Min Max Package
2N3959 10/10 1300 25 TO-18
2N3960 10/10 1600 40 TO-18
2N5835 10/6.0 2500 5.0%* TO-72
MM4049* 20/5.0 4000 15 TO-72
MRF914 20/10 4500** - TO-72
2N5842 25/4.0 1700 40 TO-72
2N5841 25/4.0 2200 25 TO-72
2N5943 50/15 1200 5.6%* TO-39
2N5583* 50/10 1000 8.0**" TO-39
2N5836 50/6.0 2000 6.0°* TO-46
2N5837 100/3.0 1700 6.0** TO-46

CATV, MATYV, and Class A Linear Transistors

*PNP **Typ

The devices listed below are excellent for Class A linear CATV/MATV applications and are listed
according to increasing gain-bandwidth (fT). More information concerning the device for your specific
linear design needs can be obtained through your local Motorola Sales Office or Motorola distributor.

20-13

Nominal Test Noise Figure Distortion Specifications
Conditions fT 2nd 3rd 12 Ch. | Output

Device VcE/lc MHz Max/Freq. Order Order Cross- Level

Type Volts/mA Min dB/MHz IMD IMD Mod. dBmV | Package
MRF501 6/5 600 4.5%/200 TO-72
MRF502 6/5 800 4.0%/200 TO-72
2N5179 6/5 900 4.5/200 TO-72
BFY90 5/2 1000 5.0/500 TO-72
2N6305 5/10 1200 5.5/450 T0-72
BFX89 5/25 1200 6.5/500 TO-72
2N5109 15/50 1200 3.07/200 T0-39
2N5943 15/50 1200 3.4/200 -50 -42 +50 TO-39
2N6304 5/10 1400 4.5/450 T0-72
MRF511 20/80 1500 7.3%/200 -50 -65 -57 +50 144D-06
MRF517 15/60 2200 7.5/300 -60 -72 -57 +45 TO-39
BFW92A 5/2 4500* 3.0*/500 ! 317A-01
BFRI0 10/14 5000* 2.4*/500 317A-01
BFRI1 5/35 5000" 1.9/500 317A-01
BFR96 10/50 5000* 3.0*/500 317A-01
MRF961 10/50 5000* 2.0*/500 317-01
MRF962 10/50 5000* 2.0*/500 303-01
MRF965 10/50 5000" 2.0"/500 TO-46

*Typ



SMALL-SIGNAL RF TRANSISTORS (continued)

Small-Signal Amplifier Transistor Selection by Package

In small-signal RF applications the package style is often determined by the end application, or circuit
construction technique. To aid the circuit designer in device selection, below are listed the Motorola
broad range of RF small-signal amplifier transistors organized by package. Devices for other applica-
tions such as oscillators or switches are shown in the appropriate preceding tables.

TO0-39 METAL CAN

Gain—BW Noise Figure Gain Maximum Ratings

fr ic NF f ic dB f |ViBRICEO| IC PT
Device Type GHz mA dB MHz mA Min MHz \ mA w
MM8000 0.7 50 2.7 200 10 11.4* 200 30 0.4 3.50
MM8001 0.9 50 2.7 200 10 11.4* 200 30 0.4 3.50
2N5109 1.2 50 3.0 200 10 11 216 20 400 2.50
2N5943 1.2 50 3.4 200 30 11.4" 200 30 400 3.50
MRF5251 2.5 50 4.0 400 — 13 400 35" | 150 2.50
MRF517 2.7 60 7.5 300 50 10" 300 35** | 150 2.50

1tGrounded Emitter TO-39. *Typ "V(BH)CBO

TO-72 METAL CAN

Gain—BW Noise Figure Gain Maximum Ratings

fr Ic NF f Ic dB f |BRICEO| IC PT
Device Type GHz mA dB MHz mA Min MHz \" mA mW
2N5031 1.0 5.0 25 450 1.0 14 450 10 20 200
2N5032 1.0 5.0 3.0 450 1.0 14 450 10 20 200
2N4958™ 1.0 2.0 3.3 450 2.0 16 450 30 30 200
2N4959* 1.0 2.0 3.8 450 2.0 15 450 30 30 200
2N5829* 1.2 2.0 2.5 450 2.0 17 450 30 30 200
2N4957* 1.2 2.0 3.0 450 2.0 17 450 30 30 200
MRF501 1.2 5.0 4.0 200 15 15%* | 200 15 50 200
MRF502 1.2 5.0 4.0 200 15 16** | 200 15 50 200
2N6305 1.2 10 5.5 450 2.0 12 450 15 50 200
BFX89 1.2 25 6.5 500 20 19 200 15 50 200
BFY90 1.4 25 5.0 500 2.0 21 200 15 50 200
2N5179 1.4 10 4.5 200 1.5 15 200 12 50 200
2N6304 1.4 10 4.5 450 20 15 450 15 50 200
2N3839 1.6 8.0 3.9 450 1.5 125 450 15 40 200
2N2857 1.6 8.0 4.1 450 1.5 12,5 480 15 49 200
MRF904 4.0 15 1.5 450 5.0 16 450 15 30 200
MRF914 4.5 20 2.0 500 5.0 15 500 12 40 200

*PNP **Typ
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SMALL-SIGNAL RF TRANSISTORS (continued)

PLASTIC — SOE — CASE 317-01/317A-01

Gain—BW Noise Figure Gain Maximum Ratings
fr Ic NF f ic dB f |VBRICEO | IC PT
Device Type GHz mA dB MHz mA Min | MHz \' mA mW
MRF931 3.0 1.0 3.8 500 | 0.25 | 16* | 500 5.0 5.0 50
MRF559 3.0 100 — — — 1.3* | 512 18 150 | 2000
BFW92A 4.0 25 2.5 500 2.0 16* | 500 5.0 50 190
MRF901 4.5 15 2.0 1000 50 | 10 | 1000 15 30 375
BFR96 4.5 50 2.0* 500 10 12 500 15 100 500
MRF961 4.5 50 2.0* 500 10 13.5 | 500 15 100 500
MRF911 5.0 30 25 1000 5.0 | 12.5* | 1000 12 40 400
BFR90 5.0 14 24 500 2.0 18* | 500 15 30 180
BFR91 5.0 30 1.9 500 2.0 16* | 500 12 35 180
*Typ
CERAMIC — SOE — CASE 144D-06, 303-01
Gain—BW Noise Figure Gain Maximum Ratings
fr Ic NF f Ic dB f |V(BR)CEO | lC PT
Device Type GHz mA dB MHz mA Min | MHz \Y mA mW
2N5947 15 75 3.8 200 50 10 250 30 400 | 5000
MRF511 2.1 80 7.3 200 50 10 250 25 250 | 5000
2N6603 45 15 2.0 1000 5.0 13* | 1000 15 30 400
MRF962 45 50 2.0* 500 10 15 500 15 100 750
2N6604 5.0 30 25 1000 | 6.0 14 | 1000 12 50 500
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Linear Hybrid Amplifier Modules

The Hybrid Modules listed are specified for amplifier applications in CATV distribution equipment,
but are applicable wherever broadband low-distortion, low-noise amplification is required. These
modules are also specified as wideband amplifiers for use in communications/instrumentation

equipment operating in bands from 0.1 MHz to 1000 MHz.

CATV Hybrid Modules
All-Gold metallization of Motorola’s CATV Hybrid Modules enhances reliability by
reducing the failures associated with dissimilar-metal bonding. Chip geometries

are optimized to reduce distortion products, and hybrid structures are designed to
produce ““signature-free” response for long cascades.

35-Channel, +24 Vdc Supply

Gain Maximum Distortion Specifications
40-300 MHz Output | 2nd Order Test | 35-Channel | 35-Channel | Noise Figure
Device dB Level Note 1 Triple Beat Cross-Mod. @ 300 MHz

Type Min/Typ dBmV dB dB dB dB
MHW1121 11.6/12.0 +50 -68 -51 -51 7.0
MHW1122 11.6/12.0 +50 -70 -56 -56 8.0
MHW1171 16.6/17 +50 -68 -51 -51 7.0
MHW1172 16.6/17 +50 -70 -56 -56 8.0
MHW1221 21.4/22 +50 -64 -51 -51 6.0
MHW1222 21.4/22 +50 -66 -565 -56 7.0
MHW1341 33/34 +48 -68 -55 -55 7.0
MHW1342 33/34 +48 -70 -58 -567 7.0
MHW1343** 33/34 +48 -64 -58 -57 6.0
MHW1344** 33/34 +48 -64 -58 -57 6.0
Note 1. Channels (2 and 13) @ R. **Two Section—Accessible Interstage.

35-Channel, -24 Vdc Supply
MHW1171R 16.6/17 +50 -66 -51 -51 7.0
MHW1172R 16.6/17 +50 -68 -56 -56 8.0
Reverse Amplifiers, +24 Vdc Supply, 5.0 to 120 MHz

MHW1182 18.0/18.5 +50 -72 -801 -57tt 7.0

1 3 Channel Triple Beat.

11 12 Channels @ Pq ¢ = +564 dBmV.
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LINEAR HYBRID AMPLIFIER MODULES (continued)
53-Channel, +24 Vdc Supply

Gain Typical Distortion Specifications

40-400 MHz Output | 2nd Order Test | 53-Channel | 53-Channel Noise Figure

Device dB Level Note 1 Triple Beat Cross-Mod. @ 400 MHz
Type Min/Typ dBmV dB dB dB dB
MHW4171 16.5/17 +46 -65 -55 -59 6.5
MHW4172 16.5/17 +46 -72 -58 -62 7.5
MHW4341 33/34 +44 -65 -56 -62 6.0
MHW4342 33/34 +44 -70 -60 -65 5.0

Note 1. Channels (2 and M6) @ M15.

General-Purpose 50 (2 — 100 () Wideband Modules

Frequency Gain Supply Output Level Noise Figure

Range dB Voltage 1 dB Compression @ 250 MHz
Device Type MHz Min/Typ Vdc mW/f(MHz) dB
MHW590 10-400 32.5/34 24 800/200 5.0
MHW591 1.0-250 35/36.5 13.6 700/100 5.0
MHW592 1.0-250 34.5/36 24 900/100 5.0
MHW593 10-400 34/35.5 13.6 600/200 4.5

TO-39 Wideband, 50 () Modules

The MWA Series features excellent gain versus frequency flatness, temperature
stability and are cascadable for high gain lineups. Construction techniques
include thin film gold metal circuitry and hermetic TO-39 package.

MWA devices processed similarly to MIL-S-883, Method 5004.4, Class B, are
available to special order.

Frequency Gain Supply Output Level Noise Figure
Range dB Voltage 1 dB Compression (400 MHz)
Device Type MHz Min/Typ Vdc dBm Typ dB Typ
MWA110 0.1-400 13/14 2.9 -2.5 4.0
MWA120 0.1-400 13/14 5.0 +8.2 5.5
MWA130 0.1-400 13/14 5.5 +18 7.0
MWA210 0.1-600 9/10 1.75 +1.5 6.0
MWA220 0.1-600 9/10 3.2 +10.5 6.5
MWA230 0.1-600 9/10 4.4 +18.5 75
MWAS310 0.1-1000 7/8 1.60 +3.6 6.5
MWA320 0.1-1000 | 7/8 29 +11.5 6.7
MWA330 0.1-1000 —/6.2 4.0 +156.2 9.0
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High Reliability RF Transistors

The listed devices are active per QPL-19500 (Qualified
Products List). Check with your local Motorola Sales
Office or franchised Distributor for current qualification
status and additions.

Transistor Complements

The transistor complements listed are suitable for most
applications requiring NPN and PNP devices of similar
RF characteristics. If your application demands special
matching of complementary transistors, please contact
yourlocal Motorola Sales Office or Motorola distributors.

2N2857JAN 2N3960JAN
2N2857JTX 2N3960JTX NPN ENP
2N2857JTXV 2N3960JTXV 2N2857 2N4958
2N3375 2N5161
2N3375JAN 2N4957JAN 2N3553 MM2019
2N3375JTX 2N4957JTX 5N3866 IN5160
2N3375JTXV 2N4957JTXV 2N3959, 2N3960 2N4260, 2N4261
2N3553JAN 2N5109JAN 2N3960JAN MM4261H
2N3553JTX 2N5109JTX 2N5643 2N5162
2N3553JTXV 2N5109JTXV 2N6080 2N6094
2N6081 2N6095
2N3866JAN 2N6603JAN 2NG082 INGO096
2N3866JTX 2N6603JTX 5N608d ING097
2N3866JTXV 2N6603JTXV 2N5943 ING583
2N3866AJAN 2N6604JAN MRF433 MRF432
2N3866AJTX 2N6604JTX MRF531 MRF532
2N3866AJTXV 2N6604JTXV MRF904 MM4049
Package Overview

CASE 20-03 CASE 22-03 CASE 26-03 CASE 36-03
TO-206AF TO-206AA TO-206AB TO-210AB
(TO-72) (TO-18) (TO-46) (TO-60)
CASE 145A-09 CASE 145A-10 CASE 211-07
CASE 211-09
CASE 244-04 CASE 249-05

20-18

CASE 79-02 CASE 79-03 CASE 144B-05

CASE 144D-06

TO-205AD
(TO-39)
CASE 211-08 CASE 215-02 CASE 221A-02
CASE 211-11 (TO-220AB)

CASE 297A-03

CASE 297-03




PACKAGE OVERVIEW (continued)

\%, A0

CASE 301-01

CASE 301A-03

B

CASE 303-01 CASE 305-01 CASE 305A-01
CASE 307-01 CASE 316-01 CASE 317-01
(MACRO-X)

CASE 317A-01 CASE 319-03 CASE 328-02 CASE 328A-01 CASE 332-02 CASE 332A-01

CASE 739-01
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General-Purpose Tuning Diodes

Voltage variable capacitance diodes for electronic tuning and control of RF circuits through UHF.

GENERAL-PURPOSE—ABRUPT JUNCTION TUNING DIODES

e HIGH Q e PREMIUM 60-V e PREMIUM 30-V LINE ¢ HIGH Q
e CAPACITANCE TOL GLASS LINE * VERY HIGH Q e CONTROLLED CR
10% - No Suffix * HIGH Q GUARANTEED| e GUARANTEED HIGH CR| e CAPACITANCE TOL
5% - Suffix A @4.0v e CAPACITANCE TOL 10% - A, 5% - B, 2% - G
* CONTROLLED CR 10%-A,5%-B,2%-C
MAXIMUM WORKING VOLTAGE
60 VOLTS 30 VOLTS
Glass
CASE 51
DO-204AA
(DO-7)
Cap Q Cap Q Cap Q Cap Q
Ratio | @ 4.0V| Device | Ratio| @4.0V | Device | Ratio | @4.0V | Device | Ratio | @4.0V | Device
4-60 V| 50 MHz Type 4-60 V| 50 MHz | Type |2-30V|50MHz| Type 2-30V |50 MHz | Type
Min Min Min Min Min Min Min Min
6.8 27 350 1N5139, A 27 600 1N5461A 25 450 1N5441A
Crt 8.2 2.8 600 1N5462A 25 450 1N5442A
NOMINAL 10 2.8 300 1N5140, A} 3.0 500 MV 1866 2.8 550 1N5463A 2.6 400 1N5443A
CAPACITANCE |12 2.8 300 1N5141, A1 3.0 500 MV1868 2.8 550 1N5464A 2.6 400 1N5444A
pF 15 2.8 250 1N5142, A| 3.0 400 MV1870 2.8 550 1N5465A 2.6 450 1N5445A
+10% 18 28 250 1N5143, A} 3.0 400 MV1871 2.9 500 1N5466A 2.6 350 1N5446A
@ 20 29 500 1N5467A 2.6 350 1N5447A
VR=4.0V 22 3.2 200 | 1N5144, A} 3.2 400 MV1872 2.9 500 1N5468A 2.6 350 1N5448A
f=1.0 MHz 27 3.2 200 1N5145 A| 3.2 300 MV1874 2.9 500 1N5469A 2.6 350 1N5449A
33 3.2 200 | 1N5146, A 3.2 300 MV1876 29 500 1N5470A 2.6 350 1N5450A
39 3.2 200 1N5147, Al 3.2 300 MV1877 2.9 450 1N5471A 2.6 300 1N5451A
47 32 200 1N5148, A} 3.2 300 MV1878 2.9 400 1N5472A 2.6 250 1N5452A
56 29 300 1N5473A 2.6 200 1N5453A
68 29 250 1N5474A 2.7 175 1N5454A
82 2.9 225 1N5475A 2.7 175 1N5455A
100 29 200 1N5476A 2.7 175 1N5456A




GENERAL-PURPOSE TUNING DIODES (continued)

GENERAL-PURPOSE—ABRUPT JUNCTION TUNING DIODES (Continued)

e GENERAL-PURPOSE] ¢ GENERAL-PURPOSE | » LOW-COST e LOWER COST
¢ HIGH VOLUME e GENERAL-PURPOSE

MAXIMUM WORKING VOLTAGE
30 VOLTS | 20 VOLTS 30 VOLTS ] 25 VOLTS

Glass Plastic

CASE 51 CASE 182
DO-204AA TO-226AC
(DO-7) 2-Lead TO-92
Cap Q Cap Q Cap Q Cap Q Device cr
Ratio | @ 4.0 V| Device|] Ratio | @ 4.0 V| Device | Ratio | @ 4.0V| Device | Ratio | @4.0V Type NOM

4-25V | 50 MHz| Type 2-29 V|50 MH: Type 2—39 V{50 h{le Type | 1-10V| 50 MHz C1+20% | pF
Min Min Min Min Min Min Min Min

2.0 300 MV1620 25 450 MV2101 1.9 500 MV2201 6.8

2.0 300 MV1622 25 450 MV2102 8.2

2.0 300 MV16241 2.5 400 MV2103 2.0 200 MV2203 10

2.0 300 MV1626 25 400 MV2104 12

1.8 30 MV830 2.0 250 MV1628| 2.5 400 MV2105 2.0 200 MV?2205 15

1.8 25 MV831 2.0 250 MV1630 25 350 MV2106 18

2.0 250 MV1632 20

1.8 25 Mv832] 2.0 250 MV1634| 25 350 MV2107 2.0 150 MV2207 22

1.8 25 MV833| 2.0 200 MV1636{ 25 300 MVv2108 27

1.9 20 MV834| 2.0 200 MV1638| 25 200 MV2109 2.0 150 MV2209 33

1.9 20 MV835 2.0 200 MV1640] 25 150 MV2110 39

1.9 15 MV836 2.0 200 MVi1642| 25 150 MV2111 2.0 100 MV2211 47

1.9 15 MV837 2.0 150 MV1644| 26 150 MV2112 56

2.0 15 Mve38| 2.0 150 MV1646]| 2.6 150 MV2113 2.0 100 MV2213 68

2.0 10 MV839| 2.0 150 MV1648| 2.6 100 MV2114 82

2.0 10 MV840| 2.0 150 MV1650]| 2.6 100 MV2115 2.0 50 MV2215 | 100




High-Capacitance Tuning Diodes

HIGH-CAPACITANCE—ABRUPT JUNCTION

+« HIGH-CAPACITANCE
« GENERAL-PURPOSE

|

¢« LOWER COST
* GENERAL-PURPOSE

MAXIMUM WORKING VOLTAGE

20 VOLTS | 15 VOLTS 20 VOLTS
Glass Plastic
CASE 146 CASE 182
DO-204AB T0-226AC
(DO-14) 2-Lead TO-92
Cap Q Cap Q Cap Q
Ratio | @4.0V | Device Ratio |@ 4.0 V| Device | Ratio | @ 4.0V | Device
2-20 V| 20 MHz Type 2-15V |20 MHz| Type [2-20V|20 MHz| Type
Typ Min Typ Min Min Min
Cr 120 2.6 250 MV1652 23 250 MV2301
NOMINAL 150 2.6 250 MV1654 2.3 250 MV2302
CAPACITANCE| 180 2.6 200 MV1656 23 200 MV2303
pF 200 2.6 200 MV1658 23 200 MV2304
+10% 220 2.6 150 MV1660 23 150 MV2305
@ 250 23 150 Mvi662 | 2.3 150 MV2306
VR=4.0V 270 23 100 MV1664 23 100 MV2307
t=1.0MHz 330 23 100 | MV1666 | 2.3 100 MV2308

TYPICAL CAPACITANCE versus REVERSE VOLTAGE

ABRUPT JUNCTION

1000
600
= 300 ] ]
= F— .
g 100 ——— —
£ 60
5 —
= 30 T~
% 3 ~— -
rx) = =
o =
S 10 — =
[=]
~ 6.0
£ §
3.0 T
1.0
1.0 20 30@pg) 60 10 20 30 60

VR, REVERSE VOLTAGE (VOLTS)

21-4




HIGH-CAPACITANCE TUNING DIODES (continued)

HIGH-CAPACITANCE
HYPER-ABRUPT JUNCTION

o HYPER-ABRUPT
e HIGH TUNING RATIO
e HIGH REL - Suffix H
MAXIMUM WORKING VOLTAGE
12 VOLTS
Glass Glass
CASE 51 CASE 146
DO-204AA DO-204AB
(DO-7) (DO-14)
CT, Nominal Capacitance Cap
Ratio Q
pF @ VR 2-10V| @20V Device
1-10V | 1.0 MHz Type
Nom Volts Min Min
120 2.0 10 200 MV1404,H"
175 2.0 10 200 MV1403,H*
250 2.0 10 200 MV1405,H*
550 1.0 14 200 MV1401

*100% processing for high reliability on “H" devices.

TY

1

Ct. DIODECAPACITANCE (pF)

PICAL CAPACITANCE versus REVERSE VOLTAGE

HYPER-ABRUPT JUNCTION

000:— . ¥ + ¥
600 1 T T
300 S = Amigl
~ 1 L
200, =T MVAM125
100 ~_ T~ [ MVAM109
60| — =
H — NER -
30/ —] o
20— ) >
10 I~
6.0 = —
N MV1091]
3.0 S
2.0 \Bqlosl__
1.0 [ 1
1.0 20 304050 7.0 10 20 30

VR, REVERSE VOLTAGE (VOLTS)

Glass

CASE 51
DO-204AA
(DO-7)

Glass

CASE 146
DO-204AB
(DO-14)




FM Radio and TV Hyper-Abrupt Tuning Diodes

* HIGH Q e LOWINDUCTANCE ® SMALL GLASS
e GUARANTEED * MINI-L PACKAGE PACKAGE FOR
CAPACITANCE RANGE HERMETICITY AND
* MONOLITHIC DUAL RELIABILITY
MAXIMUM WORKING VOLTAGE
32VOLTS 30 VOLTS
CASE 29 CASE 226 CASE 299
TO-226AC Mini-L DO-204AH
(TO-92 (DO-35)
C7, Nominal Capacitance| Cap Q Cap Q Cap Q
. v Ratio | @3.0V Device Ratio | @ 9.0 pF | Device | Ratio |@3.0V| Device
P @ R 3-30V | 100 MHz Type 3-25V | 100 MHz | Type | 3-25V |50 MHz Type
Min Max Volts Min Min Min Min Min Min
2.3 2.8 25 4.0 225 BB105A
2.0 23 25 4.5 225 BB1058B
1.8 2.8 25 4.0 150 BB105G
12.5 155 4.0 3.4 (3) | 100(4) | MV310(5)
26 32 3.0 5.0 280(1) | MV209(2) 5.0 280(1) MV109 5.0 128Ctyp| MV309
34 39 3.0 25 100 MV104G(6),
37 42 3.0 25 100 MV104(6)
(HhQ@VR=3.0V,f=50MHz
(2) Case 182 — Two-lead TO-92
(3) Cap Ratio over 1-25 V Plastic
(4)Q@VR=4.0V, =100 MHz
(5) MWV = 28 V
(6) Monolithic Dual
.
AM Radio Hyper-Abrupt
. . CASE 29
Tuning Diodes T0-226AC
(TO-92)
® HIGH CAPACITANCE RATIO Plastic
@ GUARANTEED DIODE CAPACITANCE
@® CLOSE MATCHING
CASE 182
(TO-226AC)
2-Lead TO-92 \
Q /
VBRR) | CP g 1.0V Device CASE 226
Min Ratio  yoits 1.0 MHz Type Mini-L
Min Min
cr 460 12 15 1-8 150 MVAM108 Glass
NOMINAL | 54 15 12 |19 150 MVAM109
CAPACITANCE
pF 18 15 1-15 150 MVAM115
VR=10V 500
f=1.0 MHz 28 15 1-25 150 MVAM125
MATCHING CASE 299
All tuning diodes are available in sets of any reasonable size, closely matched DO-204AH
for capacitance over the tuning range. (DO-35)




Hot-Carrier Diodes

Hot-Carrier diodes are ideal for VHF and UHF mixer and detector applications as well as many higher frequency
applications. They provide stable electrical characteristics by eliminating the point-contact diode presently used in
many applications. Motorola has the capability of supplying these devices in a variety of packages.

V(BR)R Crt VF IR NF
IR =10 uA f=1.0 MHz Ig =10 mA f=1.0 GHz | Device Case
Voits pF VR ‘Voits nA VR dB Type
Min Max @ Volts Max Max @ Volts Max
4.0 1.0 0 0.6 250 3.0 7.0 MBD101 182
4.0 1.0 0 0.6 250 3.0 7.0 MBD102 226
20 1.5 15 0.6 200 15 | MBD201 182
30 15 15 0.6 200 25 MBD301 182
50 1.0 20 1.2 200 25 MBD501 182
50 1.0 20 1.2 200 25 MBD502 | 226
70 1.0 20 1.2 200 35 MBD701 182
70 1.0 20 1.2 200 35 MBD702 | 226
Plastic Plastic
CASE 182 CASE 226
TO-226AC Mini-L
2-Lead TO-92

PIN Switching Diodes

... designed for VHF band switching and general-purpose switching.

Plastic Glass
CASE 226 CASE 299
Mini-L DO-204AH
(DO-35)
Rg Ct
V(BR)R Ie = - Ls Cc
N F=10mAdc | VR=20V B _
IR —v10"uAdc f=100 MHz |VR = 15 V(1) t= 250HMHz f= 1.0FMHz DTevIce Case
Min Ohms f=1.0 MHz T" ; ype
n Max pF Max yp yp
35 0.7 1.0 3.0 0.1 MPN3401 226
35 0.6 2.0 3.0 0.1 MPN3402 226
35 0.6 2.0 0.4 MPN3500 299
20 1.0 2.0(1) 0.4 MPN3503 299
20 05 2.0(1) 0.4 MPN3504 299







.

Motorola’s family of optoelectronic devices includes
optocouplers, photo detectors and infrared emitters.

Optocouplers are widely used in applications requiring
electrically isolated control of a function. Motorola’s broad
line of optocouplers features the high technology, optically
isolated triac drivers and SCR output couplers designed
for remote, low-power or microprocessor control of loads
on 110 Vac and 200 Vac lines. All Motorola optocouplers
are in a standard 6-Pin DIP package which is especially
constructed to provide a minimum of 7500 V of isolation.

Fiber Optics is a new method of transmitting data over
glass or plastic cable using modulated light. This type of
data transmission provides electrical isolation and im-
munity to the RFI and EMI problems common to wire
systems.

Motorola offers a broad line of powerful LEDs and a
diverse selection of detectors in a new unique ferrule pack-
age and in the standard lensed TO-18 type package. The
ferrule package was developed to provide maximum cou-
pling of light between the device die and the fiber cable.
This package mates with several available connector sys-
tems for efficient coupling of the semiconductor to any
type or diameter fiber cable.
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Optical Couplers/Isolators

Couplersare designed to provide isolation protection
from high-voltage transients, surge voltage, or low-level
noise that would otherwise damage the input or gen-
erate erroneous information. They allow interfacing
systems of differentlogic levels, different grounds, etc.,
that would otherwise be incompatible. Motorola
couplers are tested and specified to an isolation voltage
of 7500 Vac peak.

Motorola offers a wide array of standard devices with
a wide range of specifications (including the first series
of DIP transistors and Darlington couplers to achieve
JEDEC registration: transistors — 4N25 thru 4N38, and
Darlingtons — 4N29 thru 4N33). All Motorola couplers
are UL Recognized with File Number E54915.

CASE 730A

The Transistor Coupler is probably the most
popular form of isolator since it offers moderate
speed (approximately 300 kHz), sensitivity and
economy. In addition, the collector-base junc-
tion can be used as a photodiode to achieve
higher speeds. The output in the diode mode is
lower, requiring amplification for more usable
output levels.

10 0 6
A 4 o5

20

3o1—NC o4

The Darlington Transistor Coupler is used when
high transfer ratios and increased output current
capability are needed. The speed, approximately
30 kHz, is slower than the transistor type but the
transfer ratio can be as much as ten times as
high as the single transistor type.

10 —0 6

o5
2 o- Notes:

Transistor Output
Isolation Voltage is 7500 V (Min)
on all devices. See notes.

DC Current Vv
Device Transfer (BVR)CEO
" olts
Type Ratio Min
% Min
TIL112 2.0 20
TIL115 2.0 20
IL15 6.0 30
MCT26 6.0 30
TIL111 8.0 30
TIL114 8.0 30
IL12 10 20
MOC1006 10 30
4N27 10 30
4N28 10 30
H11A4 10 30
TIL124 10 30
TIL153 10 30
IL74 12,5 20
MOC1005 20 30
TIL125 20 30
TIL154 20 30
4N25 20 30
4N26 20 30
H11A2 20 30
H11A3 20 30
H11A520 20 30
L1 20 30
MCT2 20 30
TIL116 20 30
4N38 20 80
H11A5 30 30
MCT271 45 30
H11A1 50 30
H11A550 50 30
TIL117 50 30
TiL126 50 30
TIL155 50 30
CNY17 62 70
MCT275 70 80
MCT272 75 30
MCT277 100 30
4N35 100 30
4N36 100 30
4N37 100 30
H11A5100 100 30
MCT273 125 30
MCT274 225 30

Darlington Output
Isolation Voltage is 7500 V (Min)
on all devices. See notes.

N

1.

Isolation Surge Voltage, Viso. isaninternal device dielec-
tric breakdown rating. For this test LED pins 1 and 2 are
common and phototransistor pins 4, 5, and 6 are common.

. All Motorola couplers are specified at 7500 Vac peak (5

seconds). This usually exceeds the originator's specifica-
tion and JEDEC registered values.

22-2

DC Current v
Device Transfer (BR)CEO
T Ratio Volts
ype a Min
% Min
4N31 50 30
H11B3 100 25
4N29 100 30
4N30 100 30
MCA230 100 30
H11B255 100 55
MCA255 100 55
H11B2 200 25
MCA231 200 30
MOC119* 300 30
TIL119* 300 30
TIL113 300 30
MOC8030* 300 80
TIL127 300 30
TIL128* 300 30
TIL156 300 30
TIL157* 300 30
H11B1 500 25
4N32 500 30
4N33 500 30
MOC8020* 500 50
MOCB8050* 500 80
MOC8021* 1000 50

*Pin 3 and Pin 6 are not connected.



OPTICAL COUPLERS/ISOLATORS (continued)

The Triac Driver Output Coupler is a gallium-
arsenide IRED, optically coupled to a silicon
bilateral switch designed for applications requir-
ing isolated triac triggering such as interface
from logic to 110/220 V RMS line voltage. These
devices offer low current, isolated ac switching;
high output blocking voltage; small size; and,
low cost.

1o -0 6
11\

20 Fos

3 o4——NC o 4

Triac Driver Output
Isolation Voltage is 7500 V (min)
on all devices. See notes.

LED Trigger Current Peak Blocking
Device Type mA Voltage

Max Volts

Max

MOC3009 30 250
MOC3010 15 250
MOC3011 10 250
MOC3020 30 400
MOC3021 15 400
MOC3030% 30 250
MOC3031% 15 250
MOC3040% 30 400
MOC3041% 15 400

*With Zero-Crossing Detector.

The Optically-Isolated AC Linear Coupler is a
gallium-arsenide IRED optically coupled to a
bipolar monolithic amplifier. Converts an input
current variation to an output voltage variation
while providing a high degree of electrical isola-
tion between input and output. Can be used for
telephone line coupling, peripheral equipment
isolation, audio and other applications.

/4

o5

Linear Amplifier Output
Isolation Voltage is 7500 V (min).

See notes.
Single Ended
Transfer Gain Distortion
@Vecc=12V, |@ Vcc =12V,
Device Type mV/mA Isig = 1.0 mA
Typ % Typ
MOC5010 200 0.2
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OPTICAL COUPLERS/ISOLATORS (continued)
SCR Couplers SCR Output

Isolation Voltage is 7500 V (min)

The SCR Output Coupler is a gallium-arsenide on all devices.

IRED optically coupled to a photo sensitive silicon

controlled rectifier (SCR). Itis designed for appli- LED Trigger Current Peak Blocking
cations requiring high electrical isolation between Device T mA Max Voltage
S . M evice Type
:gw voll!ige circuitry like integrated circuits, and yp VAK =50V | Vax= 100 V Volts
e ac line. RGK =10 kR |Rgk =27 k0 Max

MOC3000 % 30 14 400
MOC3001 #* 20 1" 400
MOC3002 30 14 250
MOC3003 20 " 250

* To be introduced

Anode 1 [] 1 6 SCR Gate
Cathode 2 [ ] 5 SCR Anode
NC 3 [ 1 4 SCR Cathode

MOTOROLA OPTO COUPLERS
QUALIFIED UNDER VDE 883
SPECIFICATION

(Internal distance between metallics 0,4 mm)

DEVICE TITLES STANDARD SPEC
VDE SPECIFIED

1. Transistor

MOC601A CTR 10% 4N28
MOC602A CTR 20% 4N25
MOC603A CTR 50% 4N25 Upgrade
MOC604A CTR 100% 4N35

2. Darlington

MOC622A CTR 100% Downgrade MOC119
MOC623A CTR 300% MOC119
MOC624A CTR 500% MOC8050
MOC625A CTR 1000% MOC8021

3. Triac Driver

MOC633A IFT 30 MA MOC3020
MOC634A IFT 15 MA MOC3021
MOC635A IFT 30 MA MOC3040
MOC636A IFT 15 MA MOC3041
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Infrared-Emitting Diodes

Infrared (900 nm) gallium-arsenide emitters are available from Motorola for use
in light modulators, shaft or position encoders, punched card and tape
readers, optical switching and logic circuits. They are spectrally matched for

use with silicon detectors.

Peak Emission Wavelength = 900 nm (Typ).
Forward Voltage @ 50 mA = 1.2 (Typ).

Emission Angle — Angle at which IR emission
is 15% of maximum intensity.

Emission Instantaneous
Package Device Type Angle Power Output
a Typ
Actual Size MLED930 30° 650 W @ 100 mA
Case 209-02 Metal

Actual Size MLED92 110° 650 yWW @ 100 mA
MLED93 3.0 MW @ 100 mA
[ MLED94 50mW @ 100 mA
Case 29-02 Plastic MLED95 8.0 MW @ 100 mA

Silicon Photo Detectors

A variety of silicon photo detectors are available for a wide range of light detecting
applications. Devices are available in packages offering choices of viewing angle
and size in either low-cost, economical, plastic cases or rugged, hermetic, metal
cans. Advantages over photo tubes are high sensitivity, good temperature
stability, and proven silicon reliability. Applications include card and tape
readers, pattern and character recognition, shaft encoders, position sensors,
counters, and others. Maximum sensitivity occurs at approximately 800 nm.

Photodiodes

Photodiodes are used where high speed is required (1.0 ns).

Light Current V(BR) Dark Current
Package Nzﬁ’:er uA @ H Volts nA @ Volts
Typ mW/cm? Min Max
Actual Size MRD500 9.0 5.0 100 2.0 20
Case 209-02 Metal
Convex Lens
Actual Size MRD510 2.0 5.0 100 2.0 20
Case 210-01 Metal
Flat Lens
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SILICON PHOTO DETECTORS (continued)

Phototransistors

Phototransistors are used where moderate sensitivity and medium speed (2.0 us) are required.

Type Light Current V(BR)CEO Dark Current

Package Number mA @ H Volts nA @ VCE
Typ mW/cm? Min Max Volts

Actual Size MRD310 25 5.0 50 25 20

‘ MRD300 75 5.0 50 25 20

Case 82-05 Metal

Actual Size L14H4 0.5 10 30 100 10

. L14H1 0.5 10 60 100 10

L14H2 2.0 10 30 100 10

Case 29-02 L14H3 2.0 10 60 100 10

Actual Size MRD3050 0.2 5.0 30 100 20

MRD3051 0.2 5.0 30 100 20

‘ MRD3054 1.2 5.0 30 100 20

Case 82-05 Metal MRD3055 1.8 5.0 30 100 20

MRD3056 25 5.0 30 100 20

Photodarlingtons

Photodarlingtons are used where maximum sensitivity is required with typical rise and fall times of 50 us.

Type Light Current V(BR)CEO Dark Current
Package pA H Volts nA
b Voits

Number Typ @ mW/cm? Min Max @
Actual Size MRD370 10 0.5 40 100 10
MRD360 20 0.5 40 100 10

Case 82-05 Metal

Actual Size MRD14B 20 2.0 12 100 12
. 2N6777 4.0 2.0 25 100 12
2N5778 4.0 2.0 40 100 10
Case 29-02 Plastic 2N5779 8.0 2.0 25 100 12
2N5780 8.0 2.0 40 100 12

Photo Triac Drivers

Photo triac drivefs contain a light sensitive IC acting as a trigger device for direct interface with a triac.

"
Trig.ger On-State Off-State Output Peak
Sensitivity A Blocking
Package Type H RMS Current | Terminal Voitage Current
g Number mA Voits Peak
mW/cm? Max Min nA
Typ Typ
Actual Size MRD3010 1.0 100 250 10
‘_ MRD3011 0.5 100 250 10
Case 82-05

*Irradiance level to Latch Output.
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Fiber Optic Devices
Infrared Emitters

Designed as infrared sources for fiber optic communication systems. These devices are designed to
conveniently fit within compatible AMP connectors. (TO-18 type packages fit AMP connector 227015;
ferruled semiconductors fit AMP connector 227240-1.)

Both 820 nm and 900 nm wavelengths are available. Unless otherwise noted, the optical port of
the ferruled devices is 200 um fiber optic core diameter.

Response
Total Power Output Eiber Time
Device A Core ty/ tf
Package Type Typ @ If(mA) nm Diameter NA Typ ns
© ;
- MFOE100 550 uW 50 900 — — 50
(]
= MFOE200 1.6 mW 50 940 — — 250
5 & MFOE102F 140 uW 100 900 200 0.7 25
w
S = 338-02| MFOE103F 140 uW 100 900 200 0.7 15
E MFOE106F 700 uW 100 820 200 0.50 15
E — MFOE107F 1100 uW 100 820 200 0.50 15
= 338D-01| MFOE108F 1500 uW 100 820 200 0.50 15

Photo Detectors

Designed for the detection of infrared radiation in fiber optic communication systems. A family of
detectors including PIN diodes, photo transistors (XSTR), photo Darlingtons (DARL), and monolithic
Integrated Detector Preamplifiers (IDP) are provided. The Integrated Detector Preamplifiers contain light
detectors, transimpedance preamplifiers, and quasi-complementary outputs. These devices are
designed to conveniently fit within compatible AMP connectors. (TO-18 type packages fit AMP connector
227015; ferruled semiconductors fit AMP connector 227240-1.)

The optical port of the ferruled devices is 200 um fiber optic core diameter.

Device Responsivity Operating Re::::::se
T Voltage
vp g Typ
Package Type Number 820 nm 900 nm Volts t/tf
- qﬁ'g PIN | MFOD100 20 uA/mW/ecm2 | 18 uA/mW/cm?2 20 10 ns/10 ns
© 209-02
7
F_) XSTR| MFOD200 | 8.4 mA/mW/cm2 | 5.6 mA/mW/cm2 20 2.5 us/4.0 us
DARL| MFOD300 | 85 mA/mW/cm2 | 75 mA/mW/cm?2 50 40 us/60 us
PIN | MFOD102F 0.5 uA/uW 0.4 uA/pW 20 25ns/25 ns
PIN | MFOD104F 0.5 uA/uW 0.4 uA/uW 5.0 6.0 ns/6.0 ns
5 — 338-02
w XSTR| MFOD202F 115 uA/uW 100 uA/pW 20 2.5 us/4.0 us
g - DARL| MFOD302F 6800 uA/uW 6000 uA/pW 5.0 40 us/60 us
o« — ,
& = 338A.02| 'OP | MFOD402F 1.7 mV/uW 1.5 mV/uW 15 20 ns/20 ns
IDP | MFOD404F 34 mV/uW 30 mV/uW 5.0 40 ns/40 ns
IDP | MFODA405F 5.0 mV/pW 4.0 mV/uW 50 10 ns/10 ns
338B-01
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FIBER OPTIC DEVICES (continued)

Transmitters

Complete signal processing circuitry is used to translate electrical energy to optical energy for fiber

optic systems. This family includes monolithic integrated circuit drivers and complete fiber optic
modules with infrared source.

Operating
Device Voltage Drive A Optical
Package Type Bandwidth Volts Current Po nm Port
MFOLO2T | 200 kbit (TTL) +5.0 100 mA | 140 xW 900 200 pm

Receivers

Devices used to convert optical energy to conditioned electrical impulses in fiber optic systems. This

family includes monolithic integrated circuit signal processing circuits with AGC and complete
modules with TTL and ECL outputs.

Operating Min Input

Device Voltage Dynamic for 10-9
Package Type Bandwidth Volts AGC Range Detector BER

10 Mbit (TTL) - IDP or -
. MFOC600 20 Mbit (ECL) +5.0 yes | >20dB PIN
! 620-06
. 10 nW
MFOLO2R | 200 kbit (TTL) +5.0 no >20dB PIN (-50 dBm)
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FIBER OPTIC DEVICES (continued)

Accessories

A complement of parts are made available to ease the design of fiber optic systems using the Motorola
ferruled semiconductor components, and are convenient items to the customer’s purchasing cycle.

Device Type Description
MFOAO02 Connector, AMP 227240-1
MFOAO03 Cable, 1 meter SIECOR 155, Terminated
MFOA10 Cable, 10 meters SIECOR 155, Terminated
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An internationally standardized alternative to conven- MiniBloc ........ ... ..o oL 232
tional ‘chip-and-wire’ hybrid assembly techniques is SOIC ... c.o.... 23410

available from Motorola—the microminiature pre-
assembled ‘MiniBloc’ package. A wide variety of dis-
crete and IC components are available in MiniBloc
packages, drawn from Motorola’s repertoire of reli-
ablility-proven semiconductor processes and
geometries.
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A Standard Package for Hybrid Circuit Semiconductors

FEATURES

MiniBloc components provide significant advantages,

both in new hybrid circuit designs and in updating existing
chlp-and wire hybrids:
e Complete Pretest Capability—Unlike unencapsulated
chips, which can only be partially tested in wafer form
by probing, MiniBlocs are 100% electrically tested
after die separation, wire bonding and encapsulation,
giving performance comparable to their larger dis-
crete counterparts.

Handling and Assembly Ease—MiniBloc standard pack-

age outline permits both transistors and diodes to be

placed on a hybrid substrate using automated handling
equipment. Contact pads can also be standardized
throughout the layout.

Pre-Formed Leads—MiniBlocs are ready for place-

ment onto the substrate, with no intermediate lead form-

ing steps required.

Reliability—All aluminum metallized chips used in

MiniBloc packages are nitride passivated or glassivated,

and are epoxy encapsulated for superior mechanical

strength and moisture resistance.

¢ Excellent RF Performance—Microminiature leads
reduce RF parasitics.

e Small Size—The amount of space required for a circuit
is reduced by 25%—50% over conventional diode and
transistor components. The profile of the MiniBloc is
less than half the thickness of standard discrete
components.

e Marking Capability—A two-digit code marked on every
device eases identification in multichip hybrids.

e Cost-Effectiveness—MiniBloc handling and- shipment
packaging costs are low compared to more delicate
unencapsulated chips. More complete testing of
MiniBloc prior to hybrid assembly reduces rework costs.

o Reflow Solderability—Substrate attachment is by
standard economical reflow methods.

MiniBloc is a trademark of Motorola Inc.
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THE PRODUCTLINE PR

Off-the-shelf MiniBloc products include most
popular small-signal U.S., European and Asian
Chip types.

All U.S. standard Motorola MiniBloc devices
will have a common alpha prefix, “MMB”,
“Motorola MiniBloc”; a fourth alpha character
which relates to the type of device: T = Transistor,
F = FET, V = Varactor, Z = Zener, R = RF, etc.; a
numeric designation which corresponds to the
device type already in existence. For example:a
2N2222 is an NPN Transistor. That chip in
MiniBloc would be MMBT2222. European types
use prefixes BCX, BCW, BAV, and BAW (Pro-
Electron series). Asian types are MMBA, MMBB,
and MMBC.

Additional types will be added to the MiniBloc
line according to need. Motorola will encapsulate

almost any small-signal die (Transistors, FETS,
Varactors, Zeners, UJTs, etc.) in MiniBloc, de-
pending on die compatibility and volume require-
ments. Inquiries regarding custom production
runs are invited.

MILLIMETERS

CASE 318

TO-236AA

(Similar to SOT23)

|
\’U
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TABLE 1 — U.S. STANDARD TRANSISTORS

Transistor pinouts: 1-Base, 2-Emitter, 3-Collector

Device

GENERAL PURPOSE
MMBTA20 N} 1C
MMBTA70 P |2cC
MMBT3904 N|1A
MMBT3906 P l2A
MMBT2222 Nj1B
MMBT2907 P28
MMBT2222A [N | 1P
MMBT2907A | P |2F

HIGH VOLTAGE

30

10

35

50

20

50

16

100

15

15

10

100

100

10

50

100

MMBTA42 [N |10
MMBTAQ2 P |20
MMBTA43 N [1e
MMBTAQ3 P |2e
MMBT5650 |N |1F

DRIVERS

mMMBTAO6 [N |16
MMBTAS6 P |26
MMBTAO5E N |1H
MMBTAS6 D ET
SWITCHES

mMMBT2369 N[ 14
MMBT3640 | P |24
LOW-NOISE AUDIO AMPLIFIERS
MMBT6428

MMBT6429 |

MMBT5086

MMBT5087

MMBT5088

MMBT5088 |

VHF/UHF AMPLIFIERS, MIXERS, OSCILLATORS
MMBTH24 N ]
MMBT918 N

MMBTHB81 P

MMBT3960

MMBT3960A |

MMBT4260 |

MMBT4261

CHOPPERS

MMBT404

wmBTa0dA |
DARLINGTONS

MMBTA13

mmsTA1s |

(1) 1c=0.1mA, Vcg =6V, Rg = 1k, f= 10 Hz - 16.7 kHz
(2) Ic=10mA,Ig;=3mA,lga=16mA,Vcc=3V

*Vces

100

.56
(4)

fr\oRNF

5(1)
4(1)

10
10
10
100 |10
100 | 10
18(2)
500 |10 | 35(3)
68 100 | 1
(4)
.85 %0
(4)
5
8 50
(7)
Jaoo | 8
600 | 4
600 | 5
1600 | 30
UL
10

TEST CONDITIONS (Apply to Tables 1 through 3):
(6) Ic=0.1mA,Vcg=56V,Rg =3k, f=1kHz
(7) VBE(on) @ 10mA, 5V
(8) Ic=0.1mA,Vcg =5V, Rg =10k, f= 10 Hz 10 15.7 kHz

(3) Ic=60mA,lgy=Ig2=5mA,Vcc=6V

(4) Vgg(on)st1mA,5V

(6) Ic=0.1mA, Vcg =5V, Rg = 10 k2, BW = 1 Hz, f = 100 Hz

(9) VpEg(sat) @ 10/.1

23-4

(10) Vgg(sat) @ 10/.5
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TABLE 2 — EUROPEAN STANDARD TRANSISTORS

Transistor pinouts: 1-Base, 2-Emitter, 3-Collector.

Device
GENERAL PURPOSE
BCW60A
B
c
D
BCX70G
H
J
K
BCW31
BCW32
BCW33
BCW71
BCW72
BCW61A
B
c
D
BCX71A
B
c
D
BCW29
BCW30
BCW69
BCW70

HIGH CURRENT
BCX19
BCX20
BCW6E5A
B
BCW66F
G
BCX17

10 | 800
(13)

10 | 800
(13) {

20 |1ou s

) | 600 | 1001 1 12 ]e2) 500/50 {200 | 10
: S | as)f | v : waa

32

400{ 10
(16)[(17)

204

45

20 |1ou| 5

BCX18

BCW67A 1
B 20 20 (4
BCW68BF :

G

400| 10 |18
aean|

{(20) |45

*VcEs **Ices at VCES ***Typ #Cop

TEST CONDITIONS — continued

(11) VgEg(on) at 100 mA, 5 V (16) Ic =150 mA, Igq = Ig2 = 15 mA, Ry = 150 £2,
(12) Ic= 1mA, Vcg =5 V, Rg = 100 k2, f = 1 kHz (17), Ic=0.2 mA, Ve = 5-V; Rg = 1 k2, f = 1 kHz
(13) Ic =10 mA, Ig7 =Igz = 1 mA, Vg = 10 V (18) Ic=3mA, Igy =lga =1mA,Vgc =3V  _

(13) Ic=0.2mA, Veg = 5 V, Rg = 2 k€2, f = 1 kHz, I = 200 Hz (19) Ic =05 mA, Vcg =6 V, f = 1 MHz, Rg = 500 £2,
(15) VgE(on) at 500 mA, 1 V (20) Ices at VCES(test) = 75% VCES(max)
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TABLE 3 — RF TRANSISTORS

Transistor pinouts: 1-Base, 2-Emitter, 3-Collector.

\ DC Characteristics
%'l/
Device
MMBR901 7A
MMBR920 78
MMBR930 7C
MMBR931 N | 7D
MMBR2060 7E
MMBR5031 7G
MMBR5179 7H
BFR92 N P1
BFR93 N R1
MMBR4957 p|7F 30 |3 |100]20] 2
*lc = 100 A
NOTES: (1) At 100 A
(2) At 1 mA
(3) MAG = Maximum Available Gain (Common Emitter)
- IS,”

—————=———— (dB), with §,, assumed to be zero.
(1 =18,,15)(1 ~ [85,1%)

(4) Measurement frequency for NF and MAG.

TABLE 4 — JUNCTION FIELD-EFFECT TRANSISTORS
FET pinouts: 1-Drain, 2-Source, 3-Gate.

Device

RF AMPLIFIERS

MMBF4416 -1 ]-20 100
MMBF5484 N -1 [-20 100
MMBFU310 6C -15 100
GENERAL PURPOSE

BFR30 N | M1 | —-25|—-10] .2 —10 -50| 05| 10 |4 |10 |10 |1.0 |40 |10

BFR31 N | M2 | -25]|-10] .2 —10 -25| 05| 10 |1 5 |10 |15 |45 |10

MMBF5457 N|6D|-25|—-10] -1 | -15] -5 | -6 10 | 15 |1 5 |15 |1 5 |15

MMBF5460 Pl e | a0 10 5 20 1 .78 6 | 1000 15 |1 5 |15 |1 4 118 11 1
CHOPPER/SWITCH

MMBF4393 N | 66| .30 [—10| —10| —15] —05] -3 10 15 | 5 |30 |15 100 |55(3)
MMBF4860 N | 6F | 30| —1 | -26 | —20| -2 | —6 -5 15 |20 |[100 |15 40 |50(2)

NOTES (1) 100 Hz
(2) Ipion) = 10 MA, Vgsion) = . Vas(off) = 6 V. Vpp = 10V
13) Ipion) = 3 mA Vgs(on) = O Vasieft) = 5 V- Vpp = 10V
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TABLE 5 — DIODES
(Dual unless otherwise noted)
Diode pinouts: As noted.

O,
%

%,

o,
Device
EUROPEAN
BAV70 Gommon Cathode (3)
BAWS6 Common Anode (5)
BAV99 Series (4)
BAV74 Common Cathode (3)
U.S.
MMBD6050 Single Diode (6)
MMBD6100 Common Cathode (3)
MMBD7000 Series 4)
MMBD914 Switching, Single (6)

NOTES: (1)Ig=1g=10mA, VR=5V, Igg =1 mA
(2)1g=I1R=10mA,VR=6V, Igg = 1 mA

(3) Pinouts:
(4) Pinouts:
(5) Pinouts:
(6) Pinouts:

1-Anode, 2-Anode, 3-Cathode

1-Anode, 2-Cathode, 3-Cathode and Anode
1-Cathode, 2-Cathode, 3-Anode

1-Anode, 2-N.C., 3-Cathode

TABLE 6 — TUNING DIODES
Pinouts: 1-Anode, 2-N.C., 3-Cathode.

TUNING DIODES

MMBV105 4E 1.8 2.8 9 pF
MMBV109 4A | 26 32 3
MMBV2097 4K 8 1.2 4
MMB V2098 aL 1.8 2.7 4
MMBV2101 4G 6.1 7.5 4
MMBV2103 4H 9.0 11 4
MMBV2109 4) 29.7 36.3 4
MMBV3102 4c 1 20 25 3

“PIN" CHANNEL SWITCH

MMB V3401

S

| 40 ] 3s | 10 |

HOT CARRIER DIODE

| wmepio01

Lam] a |10 ]

23-7



TABLE 7 — ZENER DIODES

Pinouts: 1-Anode, 2-N.C., 3-Cathode.
MMB2Z Series @ 5%

Max.
Zener Impedence

\, 22T (ohms)\ZzK (ohms)\

@izt @iz =

Device .25 mA

MMBZ6226 8A 20 28 1600
MMB26227 88 20 24 1700
MMBZ56228 8C 20 23 1900
MMBZ5229 8D 20 22 2000
MMB25230 8E 20 19 1900
MMBZ6231 BF 20 17 1600
MMBZ6232 8G 20 1 1600
MMB25233 8H 20 7.0 1600
MMBZ5234 8J 20 7.0 1000
MMBZ5235 8K 20 5.0 750
MMBZ5236 8L 20 6.0 500
MMBZ5237 M 20 8.0 500
MMBZ5238 8N 20 8.0 600
MMBZ6239 8p 20 10 600
MMBZ5240 sQ 10 10 600
MMBZ5241 3R 10 1 600
MMB26242 8S 10 12 600
MMBZ5243 8T 9.5 13 600
MMBZ5244 8U 9.0 15 600
MMBZ5245 8V 8.5 16 600
MMBZ5246 8w 7.8 17 600
MMBZ6247 8x 7.4 19 600
MMBZ5248 8Y 7.0 21 600
MMBZ5249 82 6.6 23 600
MMBZ5260 81A 6.2 25 600
MMB25261 818 5.6 29 600
MMBZ5252 81C 5.2 33 600
MMBZ5263 81D 5.0 35 600
MMBZ6264 81E 4.6 41 600
MMB 26266 81F 4.5 a4 600
MMBZ5256 81G 4.2 29 600
MMBZ5257 81H 3.8 58 700

NOTES: (1) C6D (+10%) Series also available
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TABLE 8 — EUROPEAN ZENER DIODES

Pinouts: 1-Anode, 2-N.C., 3-Cathode.

rdiff
{ohms) (max)

%
%
BZX84C4V7 21 5 80
BZX84C5V 1 22 5 60
BZX84C5V6 23 5 40
B2X84C6V2 24 5 10
BZX84C6V8 25 5 15
BZX84C7V5 26 5 15
BZX84C8V2 27 5 15
BZX84C9V1 28 5 15
BZX84C10 z9 5 20
BZX84C11 Y1 5 20
BZX84C12 Y2 5 25
B2X84C13 Y3 5 30
BZX84C15 Y4 5 30
BZX84C16 Y5 5 40
'BZX84C18 Y6 5 45
BZX84C20 Y7 5 55
BZX84C22 Y8 5 55
BZX84C24 Y9 5 70
BZX84C27 Y10 2 80(1)
BZX84C30 Y11 2 80(1)
BZX84C33 Y12 2 80(1)

NOTES: (1) rdiff @ Iz =2 mA
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SOIC Miniature IC Plastic Package

In order to overcome the physical size constraint sometimes
encountered with standard plastic dual-in-line package, we have
developed the small outline (SO) package.

The SOIC’s complement existing Discrete products in the SOT23
and SOT89 enabling Motorola to present hybrid customers with the
most complete range of semiconductors devices in microminiature
package available from the Industry to-day.

The reasons of the success:

— Size reduction 2.5/1

— Easy to handle

— Same performances as the standard DIP

TABLE 9 - SINGLE/DUAL OP AMPS,
COMPARATORS, TIMERS

DEVICE

NUMBER DESCRIPTION

LM201AD General Purpose Operational Amplifier

LM258D Dual Op. Amps
LM301AD General Purpose Op. Amp
LM308D Precision Op. Amp
LM308AD Precision Op. Amp
LM311D Voltage Comparator
LM358D Dual Op. Amp

LM2904D Dual Op. Amp
MC1436CD High Voltage Op. Amp

MC1436D High Voltage Op. Amp

MC1455D Timing Circuit sos8
MC1458CD Dual Op. Amp

MC1458D Dual Op. Amp
MC1741CD General Purpose Op. Amp
MC1748CD General Purpose Op. Amp
MC1776CD Programmable Op. Amp
MC4558CD Dual High Frequency Op. Amp
MC34001D Single Trimfet Op. Amp
MC34002D Dual Trimfet Op. Amp

Case 751 D Suffix
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TABLE 10— QUAD OP AMPS/COMPARATORS,

MODULATOR/DEMODULATOR,
PRECISION VOLTAGE REGULATOR

DEVICE
NUMBER DESCRIPTION
LM224D Quad Op. Amp
LM239D Quad Comparator
LM324D Quad Op. Amp
LM339D Quad Comparator
LM348D Quad Op. Amp
LLM2901D Quad Comparator
LM2902D Quad Op. Amp
MC1496D Modulator/Demodulator
MC1723CD Adjustable Positive or Negative Volt. Reg.
MC3302D Quad Comparator
MC3403D Quad Op. Amp
MC1741CD Quad Op. Amp
MC34004D Quad Trimfet Op. Amp
MC3346D General Purpose Transistor Array
MC3386D General Purpose Transistor Array

so14

Case 751A D Suffix

23-11



TABLE 11 -8 BIT MULTIPLYING
D/A CONVERTER

DEVICE
NUMBER

DESCRIPTION

DAC08D
MC1408D6
MC1408D7
MC1408D8

TDA1085AD
MC3357D

8 Bit Multiplying Dig. to Analog Converter
8 Bit Multiplying Dig. to Analog Converter
8 Bit Multiplying Dig. to Analog Converter
8 Bit Multiplying Dig. to Analog Converter

Universal Motor Speed Control

Low Power FMIF

Note: The MC1408D has a different pin out than the standard plas-
tic or ceramic packaged devices.

vee [

VRer(+) []2

VRer (-) []3
COMPENSATION []4
ne [s

GROUND [|6

vee []7

10 s

16

15

14

13

1

10

©

[ ] Ag(LsB)
[] A7
[ 46
[] As
) A
(] A3
(] A,

[] A1 (msB)

MC 1408- 8D
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Case 751B D Suffix

vee [

VREF (+) [

VReF (-) [
COMPENSATION [
Vie [

GROUND [

vee [

o [

15

14

13

12

11

©o

] Ag(LsB)
1 A
[] A6
) a5
) A
[ A
(] A2

] A1(MsB)

DAC08D
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M) moToroLA

These tables summarize the CECC 50000, CECC 90000, MIL-STD-750 and MIL-STD-883 programs. The sequence of the screen, test
method, and condition details briefly describe the processing for discrete and integrated circuit semiconductors.

INTEGRATED CIRCUITS — processed according to CECC 90000

TestN° | Screen CECC 90000 Details and conditions ClassB ClassC
TestMethod
1 Internal visual (precap) inspection 4.2.1 CECC90000 appendix A 100 % 100 %
2 Stabilization bake 46.1.1 24H atmax. rated storage temperature 100 % 100 %
3 Temperature cycling 4681 10 cycles 15min each at min max storage temperature 100 % 100 %
4 Constantacceleration 4.6.7 As specified and according IEC 68-2-7 value 30000G 100 % 100 %
(note 1) 1 minute
5 Hermetic seal Tracer gas method according IEC 68-2-17 test Qk 100 % 100 %
a)fine 4691 Bubble test according IEC 68-2-17 test Qc
b) gross 4.6.9.2 .
6 Burn-in Duration T=168H tolerance: -8H T=Tmax operating 100 % -
orequivalent (145°C at 87H)
7 Final electrical test Per Motorola data As specified by test matrix 100 % 100 %
sheetor CECC
detail specification
8 Quality conformance Applicable According to subgroup Sampling Sampling
Group A specification A2, A3, Ada,
Elitrical inspection Adb, A5, of detail specification
GroupB,C
9 External visual 422 422 . 100 % 100 %

DISCRETES - processed according to CECC 50000

TestN® | Screen CECC 50000 Details and conditions ClassA ClassB

Test Method

1 Internal visual (precap) Appendix 6 100 % -
paragraph 4

2 High temperature stabilization bake 441 24H atmax. rated storage temperature 100 % 100 %

3 Temperature cycling 444 5 cycles 30 min. each at min max storage temperature 100 % 100 %

4 Constant acceleration IEC68-2-7 As specified and according IEC 68-2-7 and IEC 147-5 100 % 100 %

(note 1)
5 Hermetic seal 4410 A)fine leak: Qk or radio isotope 100 % 100 %

B) grossleak: Qc

6 Interim electrical test

6.1 By variables Read and record initial values 100 % -

6.2 By attribut Checkif values are within limits of group A. - 100 %

Burn-in Duration in hours: 168 72

Tolerances: -8 —4

8 Final electrical test

8.1 By variable Per detail specification delta parameter according 100 % -
CECC 50000 annex VI paragraph 3

82 By attribut Checkif values are within limit of group A. - 100 %

Quality conformance Group A Pergeneric CECC 50000 Level F Sampling Sampling
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H-REL PROCESSING SUMMARY

Complete screening procedures are documented in this brochure for TTL-LS, ECL, LINEAR, CMOS, NMOS and DISCRETES (pages 24. 16-25)

Also, the processing options are described. Special processing options can be negociated with product marketing engineers.

INTEGRATED CIRCUITS —processed according to MIL - STD - 883

TestN° | Screen MIL-STD-883 Condition ClassB ClassC
method
1 Internal visual (precap) inspection 2010 Condition B 100 % 100 %
2 Stabilization bake 1008 24H at max rated storage temperature 100 % 100 %
3 Temperature cycling 1010 10 cycles 10min. each at min max storage temperature 100 % 100 %
4 Constantacceleration 2001 Y1 axis at 30000G min (1) 100 % 100 %
5 Burn-in 1015 160H at TA=125°C or equivalent 100 % -
6 Final electrical tests per Motorola Static tests at 25°C 100 % 100 %
Datasheet Funclinal test at 25°C for digital only
7 Hermetic seal 1014 100 % 100 %
a)fine Condition AorB ‘
b) gross Condition C or Fluorcarbon bubble bath method
8 Quality conformance Static tests at 25°C functional test at 25°C (for digital AQL Level i AQL Levelll
Group A only) static tests at max. and min. rated operating
Electrical inspection temperatures dynamic tests at 25°C
group B, C, 5005 Class B Optional Optional
9 External visual 2009 100 % 100 %
.
DISCRETES - processed according to MIL — STD — 750
TestN° Screen MIL-STD-750 Condition Level A Level B
method
I
1 Internal visual (precap) 2072 Fortransistors 100 % -
Inspection 2074 For Diodes 100 % -
2 High temperature stabilization bake 1032 24H at max rated storage temperature 100 % 100 %
3 Temperature cycling 1051 10 cycles 15mns each at min max storage temperature 100 % 100 %
4 Constantacceleration 2006 Y1 axis at 20000G min or 10000G 100 % 100 %
for devices with P> 10W at T¢=25°C
5 Serialization 100 % -
6 High temperature 1038 For Diodes Optional Optional
reverse bias (HTRB) 1039 Fortransistors Condition A
7 Interim electest As specified
By variables (read and record) 100 % -
8 Power burn-in 1038 For Diodes Condition B
1039 For Transistors Condition B 100 % 100 %
1040 For Thyristors Condition B 160H 160H
9 Final electrical test Per Motorolat As specified
data sheet —by variables (read and record) 100 % -
— by attributs (GO NO GO) - 100 %
10 PDA (lotacceptance) Applicable on electrical rejects found on pos. 9 10 % max 10 % max
" Hermetic seal
A)fine 1071 Condition G or H 100 % 100 %
B) gross Condition C
12 Radiography 2076 100 % -
13 Electrical group A inspection AQL
(Quality conformance) DC parameters TA = 25°C 0.4 % Levelll
DC parameters at high and low temperature 0.65 % Level S3
Dynamictestsat TA = 25°C 0.65 % Level S3
ACtestat TA=25°C 0.65 % Level S3
14 External visual examination 2071 Tobe performed after complete marking 100 % 100 %
15 Quality conformance Group B test Optional Optional
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DISCRETES

CECC 50000 and MIL-STD-750 N — processed devices most popular in Europe. Additional discrete products are being added to this
list as the market needs broaden.

DEVICE FUNCTIONAL CECC 50000 MIL-STD-750
TITLE DESCRIPTION PROCESSED PROCESSED
Class Class
IN 827 Zener Reference Diode AB AB
IN 3893 12A Fast Recovery Rectifier DO4 AB AB
IN3913 30A Fast Recovery Rectifier DO5 AB AB
IN4725 3A Amplifier AB AB
70HF 100 70A Rectifier AB AB
MR 836 3A Fast Recovery Rectifier A B A B
BYS08-50 5A Schottky Rectifier A B AB
BYS35-50 35A Schottky Rectifier DO4 AB AB
BYS60-50 60A Schottky Rectifier DO5 A B AB
BYS75-50 75A Schottky Rectifier DO5 AB AB
BYX38-120 6A Rectifier DO4 AB AB
BYX42-120 12A Rectifier DO4 AB AB
SD4t 30A Schottky Rectifier DO5 A.B AB
SD51 60A Schottky Rectifier DO5 AB AB
2N 930 NPN Low Noise TO18 A,B A B
2N 1711 NPN General Purpose TO39 AB A B
2N 18393 NPN General Purpose TO39 AB AB
2N 2219A NPN Amplifier and Switch TO39 A B A B
2N 2222A NPN Amplifier and Switch TO18 A,B AB
2N 2369A NPN Amplifier and Switch TO18 AB A.B
2N 2646 Unijunction TO18 AB AB
2N 2647 Unijunction TO18 AB AB
2N 2905A PNP Amplifier and Switch TO39 AB AB
2N 2907A NPN Amplifier and Switch TO18 AB AB
2N 2990 NPN Dual Transistor TO78 A B AB
2N 3019 NPN Amplifier TO39 AB AB
2N 3439 NPN High Voltage TO39 A B AB
© 2N 3501 NPN High Voltage TO39 AB AB
2N 3637 PNP High Voitage TO39 A B AB
2N 3810 PNP Dual Transistor TO78 AB A B
2N 4033 PNP Amplifier TO39 A.B AB
2N 3716 NPN 80V 10ATO3 AB AB
2N 3792 PNP80V10ATO3 AB AB
2N 4898 PNP 40V 4ATO66 A.B AB
2N 3055 NPN 60V 15ATO3 A.B AB
2N 3585 NPN 60V 15ATO3 AB AB
2N 3767 NPN80V4ATO66 AB AB
2N 3741 PNP 80V 4ATO66 AB AB
2N 4900 PNP80V4ATOB6 AB AB
2N 4912 NPN 80V4ATO66 AB AB
2N 6275 NPN 120V50ATO3 AB AB
2N 5682 NPN 120V 1ATO39 AB AB
MJ 2501 PNP 80V 10A DARLINGTON TO3 AB AB
BUX48 NPN High Voltage Switch TO3 AB AB
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DISCRETES AND LINEAR

QUALIFIED PRODUCT LIST — MOTOROLA devices which appear in QPL CECC 00200, QPL UTE C00191, and QPL ESA / SCC.

CECC 00200/DEVICE TITLE UTEC 00191/DEVICE TITLE ESA/SCC/DEVICE TITLE
2N 1613 2N 1613 2N 2219A
2N1711 2N1711 .
2N 1893 2N 1893 2N 2222A
2N 2218 2N 2218 2N 2907A
2N 2218A 2N 2218A
2N2219 2N 2219 2N 3439
2N2219A 2N2219A 2N 3501
2N 222t 2N 2221
2N2221A 2N 2221A
2N 2222 2N 2222
2N 2222A 2N 2222A
2N 2369 2N 2906
2N 2369A 2N 2906A
2N 2484 2N 2907
2N 2904 2N 2907A
2N 2904A 2N 3055
2N 2905 2N 3713
2N 2905A 2N 3714
2N 2906 2N 3715
2N 2906A 2N 3716
2N 2907 2N 3789
2N 2907A 2N 3790
BC107 2N 3791
BC 108 2N 3792
BC109
CV8616 MC1741G
CV9507 LM 101AH
Cv9543
PO7726
QPL CECC 00200: Components qualified per CECC 50 XXX-¥YY specification.
QPLUTEC00191: Components qualified per UTEC 96 XXX-YYY.
QPLESA/SCC: European Space Agency/Space Components Coordination Group. Components qualified per SCC 5 XXX-YYY specification.
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DISCRETES

QUALIFIED PRODUCT LIST — MOTOROLA devices which appear in QPL 19500 and are available in JAN, JANTX,

and JANTXV versions as specified

DEVICE Detail DEVICE Detail DEVICE Detail DEVICE Detail
TITLE spec. TITLE spec. TITLE spec. TITLE spec.
**IN746A 127H **1N2829B **1N30158 *1N3350RB
thru **1N2829RB **1N3015RB **1N3821A 115F
**1N758A **1N2831B **1N30168 115F thru
**IN759A 127H thru thru **1N3828A
**IN746A-1 127H **1N2838B **1N3043B **1N3890, R 304A
thru **IN2831RB **1N3044B 115F *+1N3893, R
**1N758A-1 thru thru *1N3910,R 308A
“*IN759A-1 127H **{N2838RB **1N3051B thru
**1Ng21 159D **{N2840B **1N3154 158F *IN3913,R
thru thru **1N3991,R 304A
**1N823 159D **1N2846B **{N3157 *IN3993A 272C
**1N2840RB 114E *1N33058 3588 thru
**1N825 159D thru thru *1N4000A
**1N2846RB *1N33128 *1N3993RA 272C
**1Ng27 159D **{N2970B 124F *1N3305RB thru
thru thru *1N4000RA
**1N829 159D **1N29778 *1N3312RB **1N4099 435
**{N2970RB *1N33148 *1N4554B
**1N935B 156E thru . *1N4549RB
**1N937B 156E **{N2977RB .mgg}‘;gB 3588 thru
**1N938B 156E **1N2979B “1N3315RB *1N4554RB
**1N9398B 156E **1N2979RB “1N3317B **1N45578 114D
**1N941B 157F **1N2980B ~1N3317RB thru
**1N943B 157F **{N2980RB “1N33198 **{N4562B
**1N944B 157F **1N29828 +1N3319RB **{N4557RB
**1N9458 157F **{N2982RB +1N3320B thru
**1N962B 117F *+1N2984B “1N3320RB **1N4562RB
thru thru +1N3321B **1N4565A 452
**1N984B **1N2986B ~1N3321RB thru
**1N985B 117F **{N2984RB +1N3323B **IN45T4A
thru thru thru **IN4614 435
**1N991B **1N2986RB <1N3328B thru
**1N992B 117F o g . **1N4627
**1N962B-1 117F :h'ff 9868 124F :h'fj’szsRB **1N5283 463A
thru **1N2993B *1{N3328RB thru
**1N984B-1 **1N2988RB *1N3330 TTINS314
**1N2804B 114E thru - 1N3330RB *1N55188 487
|t **1N2993RB *1N3332B thry
“*1N28118 +{N29958 +1N3332RB *1N5529B
1N2804B **1N2995RB *{N3334B *1N55308
thru **1N29978 thru *1N55318
**1N2811RB **1N2997RB *1N33398 thru
**1N2813B *+1N29998 <1N3334RB *1N55468
**1N2813RB thru thru
**1N2814B **1N30058 *1N3339RB
**1N2814RB *+{N2999RB +1N33408B
**1N2816B 114E thru *1N3340RB
“*1N2816RB **1N3005RB *1N3342B
*71N2818B **1N30078 *1N3342RB
thru thru *1N3343B
»»1N2820B * *1N30098 *1N3343RB
”:hN2813RB **1N3007RB *1N3344B
ru thru *1N3344RB
**1N2820RB *+*{N3009RB *1N33468
“:hN2822B **1N3011B *1N3346RB
ru **1N3011RB *1N33478
**1N28278 “*1N30128 *1N3347RB
- :thazzna **1N3012RB *1N33498
u **1N3014B *1N3349RB
**1N2827RB **{N3014RB “1N33508

*Approved to supply TX devices.

** Approved to supply TX and TXV devices.
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'DISCRETES

QUALIFIED PRODUCT LIST — MOTOROLA devices which appear in QPL 19500 and are available in JAN, JANTX,

and JANTXV versions as specified

DEVICE Detail DEVICE Detail DEVICE Detail DEVICE Detail
TITLE spec. TITLE spec. TITLE spec. TITLE spec.
2N703 153B **2N3440 368A **2N3959 399 **2N6116 493
2N706 120C *2N3444 347 **2N3960 399 **2N6117 493
*2N708 3128 *2N34448 347 **2N4033 512 **2N6118 493
**2N718A 181C **2N3467 348B 2N4199 372A **2N6283 504
*2N869A 2838 **2N3468 3488 2N4200 372A **2N6284 504
*2N914 373A *2N3485A 392A 2N4201 372A **2N6286 505
2N916 271A *2N3486A 392A 2N4202 372A **2N6287 505
**2N918 301B **2N3498 366A 2N4203 372A **2N6306 498
*2N929 2538 **2N3499 366A 2N4204 372A **2N6308 498
*2N930 253B **2N3500 366A **2N4261 511 **2N6383 528
2N1132 177C **2N3501 366A **2N4399 433B **2N6384 523
**2N1613 181C **2N3506 349A *2N4405 448 **2N6385 523
**2N2060 270C **2N3507 349A **2N4449 317D **2N6546 525
**2N2218 251G **2N3553 341B *2N4453 283B **2N6547 525
**2N2218A 251G **2N3634 357B **2N4854 421 **2N6603 522
**2N2219 251G **2N3635 3578 **2N4856 385 **2N6604 522
**2N2219A 251G **2N3636 3578 **2N4357 385 **2N6648 527
**2N2221 255F **2N3637 357B **2N4858 385 **2N6649 527
**2N2221A 255F **2N3700 391A **2N4859 385 **2N6650 527
**2N2222 255F **2N3715 408C **2N4860 385
**2N2222A 255F **2N3716 408C **2N4861 385
§2N2222A 255F **2N3735 395A **2N4930 397
**2N2369A 317E **2N3737 395A **2N4931 397
*2N2481 268C **2N3739 402A **2N4948 388
2N2608 295A **2N3740 441A **2N4949 388
2N2609 296A **2N3741 441A **2N4957 426
**2N2857 343A **2N3743 397 **2N5109 453
**2N2904 290C **2N3762 396B **2N5302 456B
**2N2904A 290C **2N3763 396B **2N5303 4568
**2N2905 290C **2N3764 396B *2N5431 425
**2N2905A 290C **2N2765 3968 *2N5581 423
**2N2906 291C **2N3766 518 *2N5582 423
**2N2906A 291C **2N3767 518 **2N5683 466
**2N2907 291C **2N3791 379C **2N5684 466
**2N2907A 291C **2N3792 379C **2N5685 464
*2N3013 287B **2N3810 3368 **2N5686 464
**2N3019 391A **2N3811 3368 **2N5745 433B
**2N3019S 391A **2N3821 375A **2N5793 495
**2N3250A 323A **2N3822 375A **2N5794 495
**2N3251A 323A **2N3823 375A **2N5795 496
**2N3253 347 **2N3866 398 **2N5796 496
*2N32538 347 **2N3866A 398 **2N6051 501
*2N3330 378A **2N3867 350A **2N6052 501
**2N3375 341B **2N3867S 350A **2N6058 502
**2N3439 368A **2N3868 -350A **2N6059 502
**2N3868S 350A

* Approved to supply TX devices ** Approved to supply TX and TXV devices
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LINEAR

CECC 90000 and MIL-STD-883

Processed devices most popular in Europe. Additional linear products are being added to this list as the market needs broaden.

DEVICE FUNCTIONAL CECC90000 883
TITLE DESCRIPTION PROCESSED | PROCESSED
Class Class
MC1741L Internal compensated general purpose operational amplifier, ceramic DIL B,C B,C
MC1741G Internal compensated general purpose operational amplifier, metal can B.C B,C
LM101AJ General purpose adjustable operational amplifier, ceramic DIL B,C B,C
LM101AH General purpose adjustable operational amplifier, metal can B,C B,C
LM108J Precision operational amplifier, ceramic DIL B,C B,C
LM108H Precision operational amplifier, metal can B,C B.C
LM108AJ Precision operational amplifier, ceramic DIL B,C B,C
LM108AH Precision operational amplifier, metal can B,C B,C
LF157J Monolithic J-FET operational amplifier, ceramic DIL B,C B,C
LF157H Monolithic J-FET operational amplifier, metal can B,C B,C
MC1723L Adjustable positive or negative voltage regulator, ceramic DIL B,C B,C
MC1723G Adjustable positive or negative voltage regulator, metal can B.C B.C
MC1555L Timing circuit, ceramic DIL B,C B,C
MC1555G Timing circuit, metal can B,C B,C
MC1590L Wide band amplifier with AGC, ceramic DIL B,C B,C
MC1590G Wide band amplifier with AGC, metal can B,C B,C
MC1596L Balanced modulator/demodulator, ceramic DIL B.C B,C
MC1596G Balanced modulator/demodulator, metal can B,C B.C
MC8T26AL Quad tri-state bus transceiver, ceramic DIL B,C B,C
MMH0026L Dual MOS clock driver, ceramic DIL B,C B.C
MMH0026G Dual MOS clock driver, metai can B,C B,C
LM139J Quad comparator, ceramic DIL B,C B,C
MC26S10L Quad Open-collector bus transceiver, ceramic DIL B,C B,C

For other device availability contact Product Marketing.
Device available only in ceramic or metal can package.
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NMOS
CECC 90000 and MIL-STD-883

Processed devices most popular in Europe. Additional memories, microprocessors and peripherals are
being added to this list as the market needs broaden.

DEVICE FUNCTIONAL CECC 90000 883
TITLE DESCRIPTION PROCESSED PROCESSED
Class Class
MC6800 1 MHz microprocessor 82-Q4 B,C
MC68A00 1.5 MHz microprocessor 82-Q4 B,C
MC6802 1 MHz MPU Clock RAM 82-Q4 B,C
MC6809 1 MHz Hi-Performance MPU Clock 82-Q4 B,C
MC6821 1 MHz Peripheral Interface Adapter 82-Q4 B,C
MC68A21 1.5 MHz Peripheral Interface Adapter 82-Q4 B,C
MC6840 1 MHz Programmable Timer 82-Q4 B,C
MC68A40 1.5 MHz Programmable Timer 82-Q4 B,C
MC6850 1MHz Asynchronous Comm. Interface Adapter 82-Q4 B,C
MC68A50 1.5 MHz Asynchronous Comm. Interface Adapter 82-Q4 B,C
MC6852 1 MHz Synchronous Serial Data Adapter 82-Q4 B,C
MC68A52 1.5 MHz Synchronous Serial Data Adapter 82-Q4 B,C
MC6854 1MHz Advanced Data Link Controller 82-Q4 B,C
MC68A54 1.5 MHz Advanced Data Link Controller 82-Q4 B,C
MC146805E2 CMOS 8-bit MPU TBA TBA
MC68000-4 16 bit microprocessor, 4 MHz TBA B,C
MC68000-6 16 bit microprocessor, 6 MHz TBA B.C
MC68000-8 16 bitmicroprocessor, 8 MHz TBA B.C
MC68000-10 16 bit microprocessor, 10 MHz TBA B,C
MC68120 Intelligent Peripheral Controller TBA TBA
MC68230-8 Parallel Interface/Timer, 8 MHz TBA TBA
MC68230-10 Parallel Interface/Timer, 10 MHz TBA TBA
MC68451-4 Memory Management, 4 MHz TBA TBA
MC68451-6 Memory Management, 6 MHz TBA TBA
MC68451-8 Memory Management, 8 MHz TBA TBA
MC68451-10 Memory Management, 10 MHz TBA TBA
MCM2114 1Kx4 NMOS Static RAM, 250, 300 and 450 nsec B,C B,C
MCM21L14 Low Power 1Kx 4 MOS Static RAM, 250, 300 and 450 nsec B,C B,C
MCM2816 2Kx8NMOS EEROM, 350 and 450 nsec TBA TBA
MCM3832 4Kx8 HMOS EEROM, 350 and 450 nsec TBA TBA
MCM4027 4Kx1NMOS Dynamic RAM, 200 and 250 nsec B,C B,C
MCM65116 2Kx8 CMOS Static RAM, 200 nsec TBA TBA
MCM6665 64K Dynamic RAM, 200 nsec B,C B,C
MCM6810 450ns, 128x8 NMOS Static RAM B,C B.C
MCM68A10 360 ns, 128 x8 NMOS Static RAM B.C B,C
MCM68316A 350 ns, 2Kx8 NMOS Binary ROM B.C B,C
MCM68316E 350 ns, 2Kx8 NMOS Binary ROM B,C B,C
MCM68332 350 ns,4Kx 8 NMOS Binary ROM B,C B,C
MCM68A364 350 ns, 8Kx8 NMOS Binary ROM B,C B,.C
MCM68B364 250 ns, 8Kx8 NMOS Binary ROM B.C B,C

* Contact Hi-Rel product marketing concerning screening and temperature availability.
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CMOS

DEVICE FUNCTIONAL BS9000 CECC90000 883 JM 38510
TITLE DESCRIPTION CATEGORY PROCESSED PROCESSED QUALIFIED
S2and S3 Class Class Slash Sheet N°

MC14000UB Dual 3-Input NOR Gate Q+ B,C B,C

MC14001UB Quad 2-InputNOR Gate Q+ B.C B,C 05202 BCB
MC14001B Quad 2-Input NOR Gate Q B,C B,C

MC14002UB Dual 4-Input NOR Gate Q+ B.C B,C 05203 BCB
MC14002B Dual 4-Input NOR Gate Q B,C B.C

MC14006B 18-Bit Static Shift Register Q B,C B,C 05701 BCB
MC14007UB Dual Pair + Inverter Q B,C B,C

MC14008B 4-Bit Adder Q B,C B,C

MC14011UB Quad 2-Input NAND Gate Q B,C B,C 05001 BCB
MC14011B Quad 2-Input NAND Gate Q+ B,.C B,C

MC14012UB Dual 4-Input NAND Gate Q B,C B,C 05002 BCB
MC14012B Dual 4-Input NAND Gate Q+ B.C B,C

MC14013B Dual D Flip-Flop Q B,C B,C 05101 BCB
MC14014B 8-Bit Static Shift Register Q B.C B.C 05702 BEB
MC140158 Dual 4-Bit Static Shift Register Q B.C B,C 05703 BEB
Mc140168B Quad Analog Switch/Quad Mult. Q B,C B,C 05801 BCB
MC14017B Decade Counter/Divider Q B,C B,C

MC14018B Presettable Divide-By-N Counter Q B,C B,C 05602 BEB
MC14020B 14-Bit Binary Counter Q B,C B,C 05603 BEB
MC14021B 8-Bit Static Shift Register Q B.C B,C 05704 BEB
MC14022B Octal Counter/Divider Q B,C B,.C

MC14023UB Triple 3-Input NAND Gate Q+ B,C B,.C 05003 BCB
MC14023B Triple 3-Input NAND Gate Q B,C B,C

MC14024B Seven Stage Ripple Counter Q B,C B,C 05605 BCB
MC14025UB Triple 3-Input NOR Gate Q+ B,C B,C 05204 BCB
MC14025B Triple 3-Input NOR Gate Q B,C B,C

MC14027B Dual J-K Flip-Flop Q B,C B,.C 05102 BEB
MC14028B BCD-to-Decimal Decoder Q B,C B,C

MC14029B 4-Bit Preset, Up/Down Counter Q B,C B,C

MC14030B Quad Exclusive OR Gate Q B,C B.C 05303 BCB
MC14032B Triple Serial Adder (Pos) Q B.C B,C

MC14034B 8-Bit Universal Bus Register Q B,C B,C

MC14035B 4 Stage Shift Register Q B,C B,C

MC14038B Triple Serial Adder (Neg) Q B.C B,C

MC14040B 12-Bit Binary Counter Q B,C B,C

MC14042B Quad Latch Q B,C B,C

MC14043B Quad NORR-S Latch Q B,C B.C

MC140448B Quad NAND R-S Latch Q B,C B,C

MC14046B Phased Locked Loop Q B,C B,C

MC14049UB Hex Inverter/Buffer Q B,C B.C 05803 BEB
MC14050B Hex Buffer Q B,C B.C 05504 BEB
MC14051B 8 Channel Multiplexer Q B.C B,C

MC14052B Dual 4 Channel Multiplexer Q B.C B.C

MC14053B Triple 3 Channel Multiplexer Q B,C B.C

MC14066B Quad Bilateral Switch Q B.C B,C 05802 BCB
MC14068B 8-Input NAND Gate Q B.C B,C

MC14069UB HexINverter Q B.C B,C

MC14070B Quad Exclusive OR Gate Q B,C B,C 17203BCB
MC14071B Quad 2-Input OR Gate Q+ B,C B,C

MC14072B Dual 4-Input OR Gate Q B,C B,C

MC14073B Triple 3-Input AND Gate Q B.C B,C 17003 BCB
MC14075B Triple 3-Input OR Gate Q B,C B,C

MC14076B Quad D Type Register Q B,C B,C

MC14077B Quad Exclusive NOR Gate Q B.C B,C

MC14078B 8-Input NOR Gate Q B,C B,C

MC14081B Quad 2-Input AND Gate Q+ B,C B,C 17001 BCB
MC14082B Dual 4-Input AND Gate Q B,C B,C 17002BCB
MC14093B Quad 2-Inputand Schmitt Trigger Q B.C B,C

MC14094B 8-Bit Bus Compat. Shift Store Latch Q B,C B,C

MC140998 8-Bit Addressable Latch Q B,C B,C

MC141608 Decade Counter Q B,C B,C

MC14161B Binary Counter Q B.C B.C

MC14162B Decade Counter Q B,C B,C

MC14163B Binary Counter (Syn. Clear) Q B,C B,C

MC14174B Hex D Flip-Flop Q B.C B.C

MC14175B Quad D Flip-Flop Q B,C B.C

MC14194B 4-Bit Universal Shift Reg. Q B,C B,C

Q Qualified «<common F» components
Q+ Qualified «sole F» components
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CMOS

DEVICE FUNCTIONAL BS9000 CECC90000 883 JM 38510
TITLE DESCRIPTION CATEGORY PROCESSED PROCESSED QUALIFIED
S2andS3 Class Class Slash SheetN°

MC14490 Hex Contact Bounce Elim. Q B,C B,C
MC14501UB Triple Gate Q B,C B,C
MC14502B Strobe Hex Inverter/Buffer Q B,C B,C
MC14503B Hex Three-State Buffers Q B,C B,C
MC14504B Hex TTL or CMOS to CMOS Level Shifter B,C B,C
MCM14505A 64 x 1 Bit Static RAM B,C B,C
MC145068 Dual Expandable AOI Gate Q B,C B,C
MC14507 Quad Exclusive OR Gate Q+ B,C B,C
MC14508B Dual 4-Bit Latch Q B,C B,C
MC14510B BCD Up/Down Counter Q B,C B,C
MC14511B BCD-to-7 Segment Latch/Decoder/Driver Q B,C B.C
MC14512B 8-Channel Data Selector Q B,C B,C
MC14514B 4/16 Line Decoder (High) Q B.C B,C
MC14515B 4/16 Line Decoder (Lo) Q B,C B,C
MC14516B Binary Up/Down Counter Q B.C B.C
MC145178B Dual 64-Bit Static Shift Register Q B,C B,C
MC14518B Dual BCD Up Counter Q B,C B,C
MC14519B 4-Bit And/Or Selector Q B,C B,C
MC145208 Dual Binary Up Counter Q B,C B,C
MC14521B 24-State Frequency Divider Q B.C B,C
MC14522B BCD Divide-by-N Counter B,.C B,C
MC14526B Binary Divide-by-N Counter Q B.C B,C
MC14527B BCD Rate Multiplier Q B,C B,C
MC14528B Dual Monostable Multivibrator Q B,C B,C
MC14529B Dual Monostable Multivibrator Q B,C B,C
MC145308 Dual 5-Input Majority Logic Gate Q B,C B,C
MC14531B 12-Bit Parity Tree Q B,C B,C
MC14532B 8-Bit Priority Encoder Q B,C B,C
MC14534B Real Time 5-Dec. Counter Q B,C B,C
MC14536B Programmable Timer B,C B,C
MCM14537A 256 x 1 Bit Static RAM B,C B,C
MC14538B Dual Precision Monostable Mult. Q B,C B,C
MC14539B Dual 4-Channel MUx B,C B,C
MC14541B Oscillator/Timer B,C B,C
MC14543B BCD-to-7 Segment Latch/Decoder/Driver B,C B,C
MC14549B Successive Approx. Register Q B,C B,C
MC14551B Quad 2-Channel Analog Mux B,.C B,C
MCM14552A 64 x4 Bit Static RAM B,C B.C
MC14553B Three-Digit BCD Counter B,C B,C
MC14554B 2x 2 Bit-Parallel Binary Mult. B.C B,C
MC14555B DualBinary 1 of 4 Decoder Q B,C B,C
MC145568 DualBinary 1 of 4 Decoder (inv) Q B,C B,C
MC145578B 1-64 Bit Shift Register Q B,C B,C
MC14558B BDC-10-7 Segment Decoder B,C B,C
MC14559B Successive Approx. Register Q B.C B,C
MC145608B NBCD Adder B,.C B,C
MC14561B 9's Complementer B.C B,C
MC14562B 128 Bit Static Shift Register Q B.C B.C
MC14566B Industrial Time Base Generator B,C B.C
MC14568B Phase Comparator/Program Counter B,C B,C
MC14569B High Speed Dual Prog. Counter B,C B,C
MC14572UB Hex Gate B,C B,C
MC14573 Quad Programmable Op Amp B,C B.C
MC14574 Quad Programmable Comparator B,C B,C
MC14575 Dual/Dual Prog. Op Ampl/Comparator B,C B.C
MC145808B 4 x4 Multiport Register B,C B,C
MC14581B 4-Bit Arithmetic Logic Unit B,C B,C
MC145828 Look-Ahead Carry Block B,C B,C
MC145838 Dual Schmitt Trigger B,.C B,C
MC14584B Hex Schmitt Trigger Q B,C B,C
MC14585B 4-Bit Magnitude Comparator Q B,C B,C
MC145100B 4 x4 Crosspoint switch Q B,C B,C

Q Qualified «common F» components
Q+ Qualified «sole F» components
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TTL-LS

DEVICE FUNCTIONAL CECC90000 JM 38510
TITLE DESCRIPTION PROCESSED QUALIFIED
Class Slash Sheet N°
LS00 Quad 2-Input NAND Gate 82-Q2 B.C 30001
Ls01 Quad 2- Input NAND Gate OC 82-Q2 B.C -
LS02 Quad 2-Input NOR Gate 82-Q2 B.C 30301
LS03 Quad 2-Input NAND Gate OC 82-Q2 B.C 30002
LS04 Hex Inverter 82-Q2 B.C 30003
LS05 Hex Inverter OC 82-Q2 8.C 30004
LS08 Quad 2-Input AND Gate 82-Q2 B.C 31004
Ls09 Quad 2-Input AND Gate OC 82-Q2 B.C 31005
Ls10 Triple 3-Input NAND Gate 82-Q2 B.C 30005
LS1t Triple 3-Input AND Gate 82-Q2 B.C 31001
Ls12 Triple 3-Input NAND Gate OC 82-Q2 8.C 30008
LS13 Dual 4-Input Schmitt-Trigger 82-Q2 B,C 31301
LS14 Hex Schmitt-Trigger 82-Q2 B.C 31302
Ls15 Triple 3-Input AND Gate OC 82-Q2 B.C 31002
(520 Dual 4-Input NAND Gale 82-Q2 B.C 30007
Ls21 Dual 4-Input AND Gate 82-Q2 B.C 31003
Ls22 Dual 4-Input NAND Gate 82-Q2 B.C 30008
LS26 Quad 2-Input NAND Gale (Hi-Voltage) 82-Q2 8.C 32102
LS27 Triple 3-Input NOR Gate 82-Q2 B,.C 30302
Ls28 Quad 2-Input NOR Buffer 82-Q2 B.C 30204
LS30 8-Input NAND Gate 82-Q2 8.C 30009
LS32 Quad 2-Input OR Gate 82-Q2 B8,C 30501
1533 Quad 2-Input NOR Buffer OC 82-02 B.C -
LS37 Quad 2-input NAND Buffer 82-Q2 8.C 30202
LS38 Quad 2-Input NAND Buffer OC 82-Q2 B,.C 30203
1S40 Dual 4-Input NAND Buffer 82-Q2 B.C 30201
LS42 1-OF-10 Decoder 82-02 8,C 30703
LS47 BCD To 7-SEG Decoder/Driver OC 82-Q2 B.C 30704
LS48 BCDto 7-SEG Decoder/Driver Pull-Up 82-Q2 B.C -
LS49 BCD To 7-SEG Decoder/Driver OC 82-Q2 8,C -
Lss1 Dual 2-2-Input AOI Gate 82-Q2 B.C 30401
LS54 2-3-3-2-Input AOI Gate 82-Q2 B.C 30402
LS55 2-Wide 4-Input AOI Gate 82-Q2 B.C -
LS73A Dual JK Flip-Flop 82-Q2 B.C 30101
LS74A Dual D Flip-Flop 82-Q2 B8.C 30102
LS75 4-Bit BI-Stable Lalch 82-Q2 BC -
LS76A Dual JK Flip-Fiop 82-Q2 8,C 30110
LS77 4-BitBI-Stable Latch 82-Q2 B.C -
LS78A Dual JK Flip-Flop W/Preset 82-02 B.C -
LS83A 4-Bit Full Adder 82-Q2 8.C 31201
LS85 4-Bit Magnitude Comparator 82-Q2 B.C 31101
LS86 Quad Exclusive OR Gate 82-Q2 8.C 30502
LS90 Decade Counter 82-Q2 B.C 31501
LS9t 8-Bit Shift Register SISO 82-Q2 8.C -
LS92 Divide-By-12 Counter 82-Q2 B8.C 31510
L1593 4-Bit Binary Counter 82-Q2 B,C 31502
L5958 4-Bit Schift Register 82-Q2 B.C 30603
LS107A Dual JK Flip-Flop W/Clear 82-Q2 B.C 30108
LS109A Dual JK Flip-Flop W/Preset 82-Q2 B.C 30109
LS112A Dual JK Edge-Triggered Flip-Flop 82-Q2 B8.C 30103
LS113A Dual JK Edge-Triggered Flip-Flop 82-02 B.C 30104
LS114A Dual JK Edge-Triggered Flip-Flop 82-Q2 B,C 30105
Lsi22 Relrig Monost Multivibrator (Int Res) 82-Q2 B.C 31403
LS123 Dual Retrig Monost Multivibrator 82-Q2 B,C 31401
LS125A Quad TS Buffer (Low Enable) 82-Q2 8,C 32301
LS126A Quad TS Buffer (High Enable) 82-Q2 B,C 32302
LS132 Quad 2-Input Schmitt-Trigger 82-Q2 B.C 31303
L5133 13-Input NAND Gate 82-Q2 8,C -
L5136 Quad Exclusive OR Gate OC 82-Q2 B.C -
LS137 3-8 Line Decider/Demux/W/Add Latch 82-Q2 B.C -
LS138 1-OF-8 decoder/Demux 82-Q2 B.C 30701
LS139 Dual 1-OF-4 Decoder/Demux 82-Q2 B.C 30702
LS145 1-OF-10 Decoder/Driver OC 82-Q2 B.C -
LS147 10-4 Line Priority Encoder 82-Q2 B.C -
LS148 8-TO-3 Line Priority Encoder 82-Q2 B.C 36001
LS151 8-Input Mux 82-Q2 B.C 30901
LS153 Dual 4-Input Mux 82-Q2 B.C 30902
LS155 Dual 1-OF-4 Decoder 82-Q2 B.C 30608
LS156 Dual 1-OF-4 Decoder OC 82-Q2 B.C 30609
L5157 Quad 2-Input Mux (Non-Inv) 82-Q2 B.C 30903
Ls158 Quad 2-Input Mux (Inv) 82-Q2 B.C 30904
LS160A BCD Decade Counter Asyn Reset 82-Q2 B.C 31503
LS161A 4-Bit Binary Counter Asyn Reset 82-Q2 8,C 31504
LS162A BCD Decade Counter Syn Reset 82-Q2 B.C 31511
LS163A 4-Bit Binary Counter Syn reset 82-Q2 B.C 31512
LS164 8-Bit Serial IN/Parallel OUT SR 82-Q2 8.C 30605
L5165 8-Bit Parailel iN/Seriai OUT SR 82-Q2 8C 30608
LS166 8-Bit Parallel IN/Serial OUT SR 82-Q2 B.C 30609
LS168 UP/Down Decade Counter 82-Q2 B.C 31505
LS169 Up/Down Binary Counter 82-Q2 B.C 31506
LS170 4x4Register File OC 82-Q2 B.C 31901
LS173 4-Bit D Register TS 82-Q2 B.C -
LS174 Hex D Flip-Flop W/Clear 82-Q2 B.C 30106
Ls175 Quad D Flip-Flop W/Clear 82-Q2 B.C 30107




TTLALS

DEVICE FUNCTIONAL CECC90000 883 JM 38510
TITLE DESCRIPTION PROCESSED PROCESSED QUALIFIED
Class Class Slash Sheet N°

LS181 4-Bit ALU 82-Q2 B.C 30801
Ls182 Look-Ahead Carry Generator 82-Q2 B.C -
LS183 Dual Carry/Shave Full Adder 82-Q2 B.C -
LS190 UP/Down Decade Counter 82-Q2 B,.C 31513
LS191 Up/Down Decade Counter W/Clear 82-Q2 B.C 31509
LS192 Up/Down Decade Counter W/Clear 82-Q2 B.C 31507
LS193 Up/Down Binary Counter W/Clear 82-Q2 B.C 31508
LS194A 4-BitRight/Left SR 82-Q2 B.C 30601
LS195A 4-Bit SR (9300-Type) 82-Q2 B.C 30602
LS196 Decade Counter 82-Q2 B.C 32001
LS197 4-Bit Binary Counter 82-Q2 B,.C 32002
Ls221 Dual One-Shot (Very Stable) 82-Q2 B.C 31402
LS240 Octal Bus/Line Driver/Inv TS 82-Q2 B.C 32401
LS241 Octal Bus/Line Driver TS 82-Q2 B.C 32402
LS242 QuadBus Transceiver/InvTS 82-Q2 B.C 32801
LS243 Quad Bus Transceiver/N-Inv TS 82-Q2 BC 32802
LS244 Octal TS Driver/N-Inv 82-Q2 B¢ 32403
LS245 Octal Bus Transceiver/N-Inv TS 82-Q2 BC 32803
L8247 BCD To 7-SEG Decoder/Driver OC 82-Q2 BC -
LS248 BCD To 7-SEG Decoder/Driver Pull-Up 82-Q2 BC _
LS249 BCD To 7-SEG Decoder/Driver OC 82-Q2 B.C -
Ls251 8-Input Mux TS 82-02 8,C 30905
L8253 Dual4-Input Mux TS 82-Q2 B.C 30908
LS256 Dual 4-Bit Addressable Latch 82-Q2 B.C -
LS257A Quad 2-Input Mux/N-Inv TS 82-Q2 B.C 30906
LS258A Quad 2-Input Mux/inv TS 82-Q2 B,C 30907
LS259 8-Addressable Latch (9334) 82-Q2 B.C 31603
LS260 Dual 5-Input NOR Gate 82-Q2 B.C -
LS266 Quad Exclusive NOR Gate OC 82:Q2 B.C 30303
LS273 Octal D Flip-Flop W/Clear 82.Q2 B.C 32501
Ls279 Quad Set/Reset Latch 82-Q2 B.C 31602
LS280 9-Bit Odd/Even Parity Gen/Checker 82-Q2 B,C 32901
LS283 4-Bit Full Adder (Rotated LS83A) 82-Q2 B.C 31202
L5290 Decade Counter (Divide By 2 & 5) 82-Q2 B,C 32003
15293 4-Bit Binary Counter 82-Q2 B,C 32004
LS295A 4Bit-SRTS 82-Q2 B.C 30606
LS298 Quad 2-Mux W/Output Register 82-Q2 B.C 30909
£5299 8-Bit Shift/Storage register TS 82-Q2 B.C -
Ls322A 8-Bit Shift Register W/Sign Extend TS 82-Q2 B.C -
LS323 8-Bit Shift/Storage Register TS 82-Q2 B,C -
LS348 8-To-3 Line Priority Encoder TS 82-Q2 B.C 36002
LS352 Dual 4-Mux (Inv LS 153) 82-Q2 B,.C -
LS353 Dual 4-Mux (LS 352 W/TS) 82-Q2 B.C -
LS365A Hex Buffer TS Common Enable 82-Q2 B.C 32201
LS366A Hex Inv TS Common Enable 82-Q2 B.C 32202
LS367A Hex Buffer TS 4-Bit & 2-Bit 82-Q2 B.C 32203
LS368A Hex Inv TS 4-Bit & 2-Bit 82-Q2 B.C 32204
LS373 Octal Transparent Latch TS 82-Q2 B,.C 32502
LS374 Octal D Flip-Flop TS 82-Q2 B.C 32503
LS375 Quad Latch 82-Q2 B.C 31604
L8377 Octal D Flip-Flop W/Enable 82-Q2 B.C 32504
LS378 Hex D Flip-Flop W/Enable 82-Q2 B.C -
L8379 4-Bit D Flip-Fiop W/Enable 82-Q2 B.C -
L8385 Quad Adder/Subtractor (4-Bit) 82-Q2 B,C -
LS386 2-Input Quad/Exclusive OR Gate 82-Q2 B.C -
LS390 Dual Decade Counter 82-Q2 B.C 32701
LS393 Dual 4-Bit Binary Counter 82-Q2 B.C 32702
LS395 4-BitSRTS 82-Q2 B.C 30607
LS398 Quad 2-Input Mux W/Storage 82-Q2 8.C -
LS399 Quad 2-Input Mux/Storage 82-Q2 B.C =
15490 Dual decade Counter 82-Q2 B,.C 32703
LS540 Octal Buffer/Line Driver TS 82-Q2 B.C -
LS541 Octal Buffer/Line Driver TS 82-Q2 B.C -
LS568 Decade Up/Down Counter TS 82-Q2 B.C -
LS569 Binary Up/Down Counter TS 82-Q2 B.C -
L8620 Octal Transceiver W/Storage 82-Q2 B.C -
LS621 Octal Transceiver W/Storage 82-Q2 B.C -
LS622 Qctal Transceiver W/Storage 82-Q2 B.C -
LS623 Octal Transceiver W/Storage 82-Q2 B.C -
LS640 Octal Inv Bus Transceiver TS 82-Q2 B,.C -
LS641 Octal N-Inv Bus Transceiver OC 82-Q2 B.C -
LS643 Octal True/Inv Bus Transceiver TS 82-Q2 B.C -
LS644 Octal True/Inv Bus Transceiver OC 82-Q2 B.C -
LS645 Octal N-Inv Bus Transceiver TS 82-Q2 B.C -
LS668 Prog Syn 4-Bit Up/Down Decade Counter 82-Q2 B.C -
LS669 Prog Syn 4-Bit Up/Down Binary Counter 82-02 B.C -
LS670 4 x4 Register File TS 82-Q2 B.C 31902
LS716 Prog decade Counter (MC 4016) 82-Q2 B.C -
LS718 Prog Binary Counter (MC 4018) 82-Q2 B.C -
LS783 Syn Address Mux (MC 6883) 82-Q2 B.C -
LS795 Octal Buffer (81 LS95) 82-Q2 B.C -
LS796 Octal Buffer (81 LS96) 82-Q2 B.C -
LS797 Octal Buffer (81L597) 82-Q2 8,C -
LS798 Octal Buffer (81 L.598) 82-Q2 B8,C -
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DEVICE FUNCTIONAL CECC90000 883 JM 38510
TITLE DESCRIPTION PROCESSED PROCESSED QUALIFIED
Class Class Slash SheetN°®

10100/10500 Quad 2-Input NOR Gate with Strobe 82-Q2 B,C

10101/10501 Quad OR/NOR Gate 82-Q2 B,C 6001
10102/10502 Quad 2-Input NOR Gate 82-Q2 B,C 6002
10103/10503 Quad 2-Input OR Gate 82-Q2 B,C

10104/10504 Quad 2-Input AND Gate 82-Q2 B.C 6201
10105/10505 Triple 2-3-2 Input OR/NOR Gate 82-Q2 B,C 6003
10106/10506 Triple 4-3-3 Input NOR Gate 82-Q2 B,C 6004
10107/10507 Triple 2-Input Exclusive OR/Exclusive NOR 82-Q2 B,C 6005
10109/10509 Dual 4-5 Input OR/NOR Gate 82-Q2 B,C 6006
10110 Dual 3-Input 3-Output OR Gate 82-Q2 B,C

10111 Dual 3-Input 3-Output NOR Gate 82-Q2 B,C

10113/10513 Quad Exclusive OR Gate 82-Q2 B,C

10114/10514 Triple Line Receiver 82-Q2 B.C

10115/10515 Quad Line Receiver 82-Q2 B,C

10116/10516 Triple Line Receiver 82-Q2 B.C

10117/10517 Dual 2-Wide 2-3-Input OR-AND/OR-AND-INVERT Gate 82-Q2 B,C

10118/10518 Dual 2-Wide 3-Input OR-AND Gate 82-Q2 B,C

10119/10519 4-Wide 4-3-3-3-Input OR-AND Gate 82-Q2 B,C

10121/10521 4-Wide OR-AND/OR-AND-INVERT 82-Q2 B,C

10123 Triple 4-3-3-Input Bus Driver 82-Q2 B,C

10124/10524 Quad TTL-to-MECL Translator 82-Q2 B.C 6301
10125/10525 Quad MECL-to-TTL Translator 82-Q2 B,C 6302
10128 Dual Bus Driver (MECL 10,000 to TTL/IBM) 82-Q2 B,C

10129 Quad Bus Receiver (TTL/IBMto MECL 10,000) 82-Q2 B,C

10130/10530 Dual Latch 82-Q2 B,C

10131/10531 Dual Type D Master-Slave Flip-Flop 82-Q2 B,C 6101
10132 Dual Multiplexer with Latch and Common Reset 82-Q2 B.C

10133/10533 Quad Latch 82-Q2 B,C

10134 Dual Multiplexer with Latch 82-Q2 B,C

10135 Dual J-K Master-Slave Flip-Flop 82-Q2 B.C 6104
10136 Universal Hexadecimal Counter 82-Q2 B,C

10137 Universal Decade Counter 82-Q2 B,C

10138/10538 Bi-Quinary Counter 82-Q2 B,C

10139/10539 32 x 8-Bit Programmable Read-Only Memory 82-Q2 B,C

10141/10541 4-Bit Universal Shift Register 82-Q2 B.C

10143 8x 2 Multiport Register File (RAM) 82-Q2 B,C

10144/10544 256 x 1-Bit Random Access Memory 82-Q2 B,C

10145/10545 16 x 4-Bit Register File (RAM) 82-Q2 B.C

10146/10546 1024 x 1-Bit Random Access Random Memory 82-Q2 B,C

10147/10547 126 x 1-Bit Random Access Memory 82-Q2 B,C

10148/10548 64 x 1-Bit Random Access Memory 82-Q2 B.C

10152/10552 256 x 1-Bit Random Access Memory 82-Q2 B.C

10153/10553 Quad Latch (Negative Clock) . 82-Q2 B,C

10158/10558 Quad 2-Input Multiplexer (Non-Inverting) 82-Q2 B.C
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DEVICE FUNCTIONAL CECC90000 883 JM 38510
TITLE DESCRIPTION PROCESSED PROCESSED QUALIFIED
Class Class Slash Sheet N°

10159 Quad 2-Input Multiplexer (Inverting) 82-Q2 B,C
10160/10560 12-Bit Parity Generator/Checker 82-Q2 B,C
10161/10561 Binary to 1-8 Line Decoder (Low) 82-Q2 B,C
10162/10562 Binary to 1-8 Line Decoder (High) 82-Q2 B,C
10163/10563 Error Detection/Correction Circuit (IBM Pattern) 82-Q2 B,C
10164/10564 8-Line Multiplexer 82-Q2 B,C
10165/10565 8-Input Priority Encoder 82-Q2 B,C
10166 5-Bit Magnitude Comparator 82-Q2 B,C
10168/10568 Quad Latch (Common Clock) 82-Q2 B.C
10170/10570 9 + 2-Bit Parity Checker 82-Q2 B,C
10171/10571 Dual 4-Line Decoder (Low) 82-Q2 B,C
10172/10572 Dual 4-Line Decoder (High) 82-Q2 B,C
10173 Quad 2-Input Multiplexer/Latch 82-Q2 B.C
10174/10574 Dual 4-to-1 Multiplexer 82-Q2 B,C
10175/10575 Quint Latch 82-Q2 B,C
10176/10576 Hex D Master-Slave Flip-Flop 82-Q2 B,C 6103
10177 Triple MECL-to-MOS Translator (N-Channel) 82-Q2 B,C
10178/10578 Binary Counter 82-Q2 B,C
10179/10579 Look Ahead Carry Block 82-Q2 B,C
10180/10580 Dual 2-Bit Adder/Subtractor 82-Q2 B,C
10181/10581 4-Bit Arithmetic Logic Unit and Function Generator 82-Q2 B,C
10182/10582 2-Bit Arithmetic Logic Unit and Function Generator 82-Q2 B.C
10183 4 x2 Multiplier 82-Q2 B,C
10186/10586 Hex D Flip-Flop with Common Reset 82-Q2 B.C
10188 Hex Buffer with Enable 82-Q2 B,C
10189 Hex Inverter with Enable 82-Q2 B,C
10190/105690 Quad MST-to-MECL Translator 82-Q2 B,C
10191/10591 Hex MECL-to-MST Translator 82-Q2 B,C
10192/10692 Quad Bus Driver 82-Q2 B.C
10193/10593 Error Detection/Correction Circuit (Motorola Pattern) 82-Q2 B,C
10194/10594 Dual Simultaneous Bus Transceiver 82-Q2 B.C
10195/10595 Hex Inverter/Buffer 82-Q2 B,C
10197/10597 Hex AND Gate 82-Q2 B,C
10198 Monostable Multivibrator 82-Q2 B,C
10210/10610 High-Speed Dual 3-Input/3-Output OR Gate 82-Q2 B,C
10211/10611 High-Speed Dual 3-Input/3-Output NOR Gate 82-Q2 B,C
10212/10612 High-Speed Dual 3-Input/3-Output OR/NOR Gate 82-Q2 B.C
10216/10616 High-Speed Triple Line Receiver 82-Q2 B,C.
10231/10631 High-Speed Dual D Master-Slave Flip-Flop 82-Q2 B,C
10287/10687 High-Speed 2-Bit Multiplier 82-Q2 B,C
10318 High-Speed MECL Digital-to-Analog Converter 82-Q2 B.C
10800 MECL-LSI4-Bit Alu Slice 82-Q2 B,C
10801 MECL-LSI Microprogram Control Function TBA TBA
10803 MECL-LSI Memory Interface Function 82-Q2 B,C
10804/10805 MECL-LSIECL./TTL Inverting Bidirectional Transceiver with Latch 82-Q2 B,C
10806 MECL-LSI Dual Access Stack 82-Q2 B,C
10807 MECL 5-Bit Bidirectional Bus Transceiver 82-Q2 B,C
10808 MECL-LSI Programmable 16-Bit Shifter Function 82-Q2 B,C
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LINEARIC

Processed according to CECC 90000

TestN°| Screen CECC 30000 Details and conditions Class A Class B
testmethod
1 Internal visual (precap) 421 CECC90000 appendix A 100 % 100 %
2 High temperature storage 4611 24H at max rated storage 100 % 100 %
temperature
3 Temperature cycling 4.6.8.1 10 cycles 10min each at min max 100 % 100 %
storage temperature
4 Constant acceleration 4.6.7 As specified and according IEC 100 % 100 %
68-2-7 value 30000G (note 1)
6 Hermetic seal
(A) fine leak 4691 Tracer gas method according 100 % 100 %
IEC 68-2-17 test Qk
B) gross leak 4692 Bubble test according IEC 68-2-17 100 % 100 %
testQc
0.2 Burn-in Per Motorola Data Sheet or Detail Duration T=168H tolerance: —8H 100 %
Specification T=Tmax operating —
12 Final electrical tests 100 % 100 %
3.1 Electrical group A inspection (quality According to subgroup A2, A3, Ada, Sampling Sampling
conformance) Adb, A5 of detail specification ment S ent S
5 External visual inspection 100 % 100 %
Quality conformance group B, C Sampling Sampling
AssessmentS Assessment S
12 2

Typical reliability improvement compared to commercial products as per MIL-HDBK 217C

Note (1) applicable only for devices with Au wire.
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LINEAR IC

Processed according to MIL-STD-883

TestN°| Screen MIL-STD-883 Condition ClassB ClassC
method
1 Internal visual (precap) inspection 2010 Condition B 100 % 100 %
2 High temperature stabilization bake 1008 24H at max rated storage temperature | 100 % 100%
3 Temperature cycling 1010 10 cycles 10mns each at min max 100 % 100 %
storage temperature
4 Constant acceleration 2001 Y1 axis at 30000G min (1) 100 % 100 %
5 Burn-in 1015 Condition C 160Hat TA=125°C 100 % -
6 Final electrical tests per Motorola detail Statictests at25°C 100 % 100 %
specification
7 PDA (lotacceptance) Applicable on electrical rejects found 10 % max 10 % max
onpos.6
8 Hermetic seal 1014 100 % 100 %
a)fine Condition AorB
b) gross Condition C
9 Electrical group A inspection AQL Levelll AQL Levelll
(quality conformance) —DC parameters at TA=25°C 0,4 % 04 %
—DC parametersathighandlowtemp.|  0,65% 0,65 %
—Dynamictests at 25°C AC test 0,65 % 0,65 %
10 External visual inspection 2009 To be performed after complete 100 % 100 %
marking
" Quality conformance
Group B, Ctest 5005 See Program Options OptionQ OptionQ
Typical reliability improvement (1Q quality factor) compared to commercial products as per MIL HDBK 217 C. 15 25
- pn .
Option Q — Qualification group B and C tests
GroupB GroupC
Tests MIL STD 883 Condition LTTD Tests MILSTD 883 Condition LTTD
method method
Subgroup 1 Subgroup 1
Physical 2016 2devices
dimension (nofailures) Steady state 1005 1000Hrs at 125°C 5
Life test
Subgroup 2
Résistance to 2015 4devices Subgroup2
solvents (nofailures) Temperaturecycling | 1010 Test condition C 15
Subgroup 3 Constantacceleration| 2001 Testcondition E min
Solderability 2003 Soldering temperature 15 Seal 1014
0f 260 10°C a)fine
Subgroup 4 b) gross
Lead fatigue 2004 Testcondition B2 15 Visual examination
Subgroup 5
Bond strength 2011 As applicable 15
Subgroup7
Seal 1014 As applicable 5
a)fine
b) gross
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TTL-LS, ECL

Processed according to CECC 90000

TestN° | Screen CECC 90000 Condition ClassB ClassC
mef
1 Internal visual (precap) 4.2.1 Appendix A 100 % 100 %
2 High temperature storage 4611 24H at max rated storage 100 % 100 %
temperature
3 Temperature cycling 4681 10 cycles, 10min each at min/max 100 % 100 %
storage temperature storage temperature
4 Constantacceleration 46.7 Accordingto IEC 68-2-7 100 % 100 %
Seal (A) fine/(B) gross (1) 46.9.1/4692 According to IEC 68-2-17 100 % 100 %
6 Interim (Pre-Burn-in) electr. Motorola datasheetor CECC DC-testat 25°C 100 %
parameters (2) slash sheet
7 Burn-in test Duration T=168 H T=Tmax operation 100 %
orequivalent (145°C, 87H)
8 Interim (Post-Burn-in) electr. Motorola data sheet or CECC DC-testat 25°C 100 %
parameters (2) slash sheet
9 Seal (A) fine/(B) gross (1) 4.6.9.1/46.9.2 Accordingto IEC 68-2-17 100 % 100 %
10 Final electrical test Per motorola data sheet or CECC DC parameter at:
slash sheet 1.25°C 100 % 100%
2. Max. min. operating 100 % 100 %
temperature
Functional testat 25°C 100 % 100 %
i Qualification or conformance Accordingto CECC90100—-5.4 —GroupA Assessment R Assessment R
inspection —Group B sampling sampling
—Group C
12 External visual 100 % 100 %

1) The fine and gross seal screen tests shall be performed in any sequence between step 5 and 9 after completion of all bending operations on the terminals.
2) Unless otherwise specified at the manufacturers option. )
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-5, ECL

Processed according to MIL-STD-883

TestN°| Screen MIL-STD-883B Condition ClassB ClassC
Method
1 Internal 2010 Condition B 100 % 100 %
visual (Precap)
2 Stabilization 1008 6HRSat175°C 100 % 100 %
orequivalent
3 Temperature 1010 ConditionC 100 % 100 %
cycling 10cycles
4 Constant 2001 Condition E 100 % 100 %
acceleration Y 1 axisonly
5 Seal (A) Fine 1014 A) ConditionB 100 % 100 %
(B) Gross B) ConditionC
6 Interim electrical Per Motorola DCTest 100 % -
parameters data sheet at25°C
7 Burn-intest 1015 160 HRS at 125°C 100 % -
orequivalent
8 Final electrical Per Motorola DC-Parameter at
test datasheet 1) 25°C 100 % 100 %
2) Max. and Min. 100 % -
Dynamic Test and
Switching Test 100 % -
25°C
Functional Test 100 % 100 %
at25°C
9 Qualification 5005 GroupA Sample Sample
or quality GroupB Sample Sample
conformance Class
inspection B GroupC Optional Optional
Group D Optional Optional
10 External visual 2009 100 % 100 %
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CMOS

Processed according to BS9000

TestN°| Inspection screening BS 9400 test method Condition of test Category S2 Category S3
Screening Screening
LevelB LevelC

1 Pre-cap inspection 1210 Level B 100 % 100 %

2 High temperature storage 1.26.3 150°C for 24 hours 100 % 100 %

3 Rapid change of temperature 12613 10cycles —65°C to 150°C 100 % 100 %

4 Acceleration steady state 1269 296 000 m/s?in direction Y2 100 % 100 %

5 Fine and Grossleak tests 1.2.6.14.(1),(3) 100 % 100 %

6 Electrical tests per BS9490 or BS9491 specification as subgroups A2 and A3 of the 100 % -

specification at 25°C
7 Burn-in screen 1272 168 hour minimum at 125°C 100 % -
8 Final electrical tests per BS9490 or BS9491 specification as subgroups A2 and A3 of the 100 % 100 %
specification at 25°C

9 Quality Assurance subgroup A
A1 Visualinspection 122 Inspectionlevel | AQL  15% 1.5%
A2 Functional ] 0.15% 0.15%
A3 Static ] 15% 1.5%
A4 Dynamic S-4 4% 4%

10 Subgroup B
B1 Dimensions 123 Inspection Level S-2 6.5% 6.5%
B2 (a) Solderability (D) 1.26.15.1 S-4 4.0% 4.0%
B2 (b) Rapid change of temperature 1.2.6.13 S-4 4.0% 4.0%
followed by fine and gross leak 1.2.6.14.(1),(3) .

B3 Terminal Robustness bending (D) 1.2.6.16.3 S-3 6.5% 6.5%
B6 Acceleration steady state 1269 S-4 4.0% 40%
B7 Electrical Endurance 12726 S-4 15% 15%

B8 Attributes information for
subgroups B2(a), B2(b), B3, B6, B7

Subgroup C

Every 3 months

Subgroup D

Every 12months

Alltests to be conducted at T amb=25°C unless otherwise specified. Samples sumbitted to tests marked 'D’ shall not be accepted for release under
BS 9000 (see 2.6.5. of BS 9000, Part 1).

Direction Y2 is the acceleration which tends to separate the bonds.

If during electrical tests after Burn-in more than 10 % defectives are found the production lot will be rejected.

Inspection requirements:

Acceleration Test:
Burn-in Screen
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CMOS & NMOS

Processed according to CECC 90000

TestN°| Screen CECC 90000 Condition ClassB ClassC
method
1 Internal visual (precap) 421 Appendix A 100 % 100 %
2 High temperature storage 46.1.1 24H atmax rated storage 100 % 100 %
temperature
3 Temperature cycling 4.6.8.1 10 cycles 10min each at min/max 100 % 100%
storage temperature
4 Constant acceleration 46.7 As specified Aaccording to 100 % 100 %
IEC 68-2-7
5 Hermetical seal Tracer gas method according to IEC 100 % 100 %
(A)fine leak (1) 46.9.1 68-2-17 test Qk followed by Bubble
(B) gross leak 4.6.9.2 testaccording to [EC
68-2-17 test Qc.
6 Interim electrical parameters (2) Motorola data sheetor CECC DC-testat25° 100 %
slash sheet
7 Burn-intest Duration T=168H T=Tmax 100 %
operation (or equivalent 145°C, 87H)
8 Final electrical parameters Motorola data sheetor CECC DC-testat25°C 100 % 100 %
slash sheet
9 External visual To be performed after marking 100 % 100 %
10 Quality assurances Subgroup A According to subgroup A2, A3, A4, Assessment S AssessmentS
inspection (quality conformance) A5, of detail specification
1" Subgroup B, C sampling sampling

1) The fine and gross seal screen tests shall be performed in any sequence between step 5 and 9 after completion of all bending operations on the terminals.
2) Unless otherwise specified at the manufacturers option.
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CMOS & NMOGS

Processed according to MIL-STD-883

Processed devices most popular in Europe. Additional linear products are being added to this list as the market needs broaden.

TestN°® | Screen MIL-STD-883 Condition ClassB ClassC
Method
1 Internal visual 2010 Condition B 100 % 100 %
(precap)
Stabilization bake 1008 24H min. Condition C 100 % 100 %
3 Temperature cycling 1010 10 cycles 10mns each at min max 100 % 100 %
storage temp.
4 Constantacceleration 2001 Condition E min. Yl axis 100 % 100 %
5 Hermetic seal 1014
a) fine Condition AorB 100 % 100 %
b) gross Condition C 100 % 100 %
6 Interim Electrical Perapplicable device specification 100 % -
Parameters
7 Burn-In 1015 160H, TA=125°C or 100 % -
87H, TA=145°C
8 Final Electrical Tests Per applicable device specification
1) Static 25°C 5005 Subgroup 1, table 1 100 % 100 %
2) Staticmin and max rated 5005 Subgroups 2, 3, table 1. 100 % sample at
operating temperature group A
3) Dynamic 25°C 5005 Subgroup 4 and 9, table 1 100 % sample at
group A
4) Functional 25°C 5005 Subgroup 7, table 1 100 % 100 %
9 Quality conformance inspection 50056 Class B sample at sample at
groupA group A
10 External visual 2009 100 % 100 %
1 Quality conformance 5005 See Program Options OptionQ OptionQ
group B, Ctest

Option Q- Qualificétion group B and C tests

GroupB GroupC
Tests MILSTD 883 Condition LTTD Tests MILSTD 883 Condition LTTD
method method
Subgroup 1 Subgroup 1
Physical 2016 2devices
dimension (no failures) Steady state 1005 1000Hrs at 125°C 5
Subgroup2 Life test
Résistance to 2015 4 devices Subgroup 2
solvents (no failures) Temperature cycling | 1010 Test condition C 15
Subgroup 3 Constantacceleration| 2001 Testcondition E min
Solderabitity 2003 Solderingtemperature 15 Seal 1014
0f 260 + 10°C a)fine
Subgroup 4 b) gross
Lead fatigue 2004 Test condition B2 15 Visual examination
Subgroup 5
Bond strength 2011 As applicable 15
Subgroup 7
Seal 1014 Asapplicable 5
a)fine
b) gross
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DISCRETES

Processed according to CECC 50000

TestN°® Screen CECC 50000 Details and conditions Class A Class B
Testmethod
1 Internal visual (precap) Appendix 6 paragraph 4 100 % -
2 High temperature stabilization bake 441 24H atmax rated storage temperature | 100 % 100 %
3 Temperature cycling 444 5 cycles 30 min. each at min max 100 % 100%
storage temperature
4 Constantacceleration As specified and according IEC68-2-7 | 100 % 100 %
and IEC147-5 (note1)
5 Hermetic seal 4410 A)fine leak: Qk or radio isotope 100 % 100 %
B) gross leak: Qc
6 Interim electrical test
6.1 By variables Read and records initial values 100 % -
6.2 Byattribut Checkif values are within limits of - 100 %
groupA
7 Burn-in Duration in hours: 168 72
Tolerances: -8 —4
Conditions
a) Diodes 4521 High temperature reverse bins or
4522 power dissipation
b) Bipolar transistors rated at 4523 Power dissipation
ambiant temperature
c) Bipolar transistors at case rated 4523 High temperature reverse bias
temperature
d) Field effect transistors 45210 High temperature reverse bias
(VSB=0,T=150°C)
e) Rectifiers 4524 Power dissipation for rectifiers rated
atambiant temperature
High temperature reverse bias for
rectifiers rated at case temperature
8 Final electrical test
8.1 By variable Per detail specification delta parameter | 100 % -
according CECC50000 annex VI
paragraph 3
82 By attribut Checkif values are within limit of - 100 %
groupA
Quality conformance Group A Pergeneric CECC 50000 Level F Sampling Sampling
Assessment F Assessment F
Typical reliability improvement compared to commercial products as per MIL HDBK 217C. 25 12

Note (1) applicable only for devices with Au wire.
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DISCRETES

Processed according to MIL-STD-750

TestN°| Screen MIL-STD-750 Condition Level A LevelB
method requi qui
1 Internal visual (precap) 2072 For transistors 100 % -
inspection 2074 For Diodes 100 % -
2 High temperature stabilization bake 1032 24H atmax rated storage temperature 100 % 100 %
3 Temperature cycling 1051 10cycles 15mns each at min max 100 % 100 %
storage temperature
4 Constant acceleration 2006 Y1 axis at 20000G min or 10000G (1) 100 % 100 %
for devices with PA 10Wat TC=25°C
5 Serialization 100 % -
[} High temperature 1038 For Diodes Option R OptionR
reverse bias (HTRB) 1039 Fortransistors Condition A
7 Interim electrical test As specified
By variables (read and record) 100 % -
8 Powerburn-in 1038 For Diodes Condition B
1039 For Transistors Condition B 100 % 100 %
1040 For Thyristors Condition B 160H 160H
9 Final electrical test As specified
—by variables (read and record) 100 % -
—by attributs (GO NO GO) - 100 %
10 PDA (lotacceptance) Applicable on electrical rejects found 10 % max 10 % max
onpos.9
il Hermetic seal
A)fine 1071 Condition G or H 100 % 100 %
B) gross Condition C
12 Radiography 2076 See foot note (2) 100 % -
13 Electrical group A inspection AQL
(Quality conformance) —DC parameters TA=25°C 0.4% Levelll
—DC parameters at high and low 0.65 % Level S3
temperature
—~Dynamictestsat TA =25°C 0.65 % Level S3
—ACtestat TA=25°C 0.65 % Level S3
14 External visual examination 2071 To be performed after complete 100 % 100 %
marking
15 Quality conformance Group B test See Program Options OptionQ Option Q
35 18

Typical reliability improvement compared to commercial products as per
MILHDBK 217C

Note (1) applicable only for devices with Au wire
Note (2) not applicable for devices with Al wire
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DISCRETES

Option-R High temperature reverse bias screen

The devices are operated at reverse bias with the following conditions:
Ve =75 % of rated BV cso. le = O

Ta = 100°C minimum

t= 96 hours

Electrical end point measurements are performed at the end of the test.

Option-Q GroupJB qualification

These tests are performed on an entire product on a sampling basis. Failure to pass these tests disqualifies the entire product lot.

Test Mil STD 750 method LTPD
Subgroup 1:

Physical dimensions 2066 20
Subgroup li:

Solderability 2026 (omitaging)

Temperature cycling 1051, test condition C.

Thermal shock 1056 condition A

Hermetic seal Method 112, MIL STD 202 test condition C, procedure lll, test condition A for gross leaks 15
Moisture resistance 1021 (no initial conditioning)

Subgroup lll:
Shock 2016 (non operating 1500 G 0.5 msec, 5 blows in each orientation, X1, Y1, Y2, Z1)

Vibration fatigue 20486, non operating

Vibration variable 2056 15
Constantaccelaration 2006 (20.000 G. orientation X1, Y1, Y2, Z1) Note (1)

SubgroupV:

Terminal strength 2036, test condition E. 20
Subgroup V:

Saltatmosphere (corrosion) 1041 20
Subgroup VI:

High temperature storage life 1031 (T=200°C min.) y=10
Subgroup Vil:

Steady state operating life 1026 y=10

Note (1): — applicable only:
o devices with Au wires
e rectifiers and Diodes packages
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Chapter 25

Device Type Page Device Type Page Device Type
ADS63 7-23 BD F758 12=5. BD236
AN26LG31 7~16 BDCO SERIES {s-18 8p237
AM26L 3532 7=15 BDF Fx11 19=24 BD239
BA157 17=10 BDF X630 15=14 BD239A
BA158 17=10 8DV64 15=14 BD239Db
BA159 17-10 BDVE4A 15=14 BD239C
BOYWEON=100 17-11 BDV64D 15=14 pb240
BE105A/B/G 21=6 BDVES 15=14 Bl240A
BCX SCRIES 18=14 BbVESD 15=14 BD2406B
BCYS8 19=~3 BDW10 15=14 BD240C
BCYS59 19-3 Bbwl2 15=14 BD241
BCY70 19~3 BDW14 15=14 BD241A
BCY78 18-=3 BD¥16 15=14 RD2410
BC107 19=3 BDW30 15~14 BD241C
BC199 19-3 BOwW32 15=14 BD2412C
BC109 10=3 BDW34 15=14 BD242
BC140/1 19=6 BDw 36 15-14 BD242A
nCc160/1 19=~8 BDwW39 15=14 BR2420
RC177 18~3 BDW 40O 15~-14 Bgh2azcC
B3C178 19-3 BDW41 15=-14 BD243
RC179 19~3 BDwW42 18=14 BD243A
rC182 19=12 BOwW45S 15=14 BD2430B
BC212 19-12 BDwW46 15~14 BnLa243cC
BC237 19=-12 BOW47 15=14 Be244
ncaas 19-12 BDX33 15=-14 R02440
8C232 19=12 BDX33A 15=14 Bb245
BC239 19~13 BDX330B 15=14 BD245A
BC264 19-26 BDX33C 15-14 BbL24asn
3C307 19-12 BEDX34 15=14 Bha4e6
BC308 19=~12 BDX34A 15~14 BpL246iy
BC209 16=13 BDX34A 15=14 BL246C
rC309 19=12 BDX 3403 15-14 Bh249
BC327 19~-13 BDOX34C 15-14 BD249A
BC328 19-13 BDX43A 15~14 pb249Bb
BC337 19~13 BDX53.C 15=14 BD249cC
BC338 19~13 BDX53 -~ 15=14 BbL250
8C368 19~16 BDX53A 15=14 BD250A
BC369 19~16 BDX530 15-14 nbas0d
BC372 19-16 BDXSa 15-14 BD250C
BC373 19=16 BDOX54A 15=14 BD311
BC413 19~13 BDXx54D 15=14 BD312
BC414 19=~13 8Dx54C 15-14 BC313
BC416 19~13 BCXx62D 15=14 BD314
BC445 19=13 BDX64C 15-14 BD315
BC446 19=-13 BDX66C 15=14 BD317
BC448 19~13 BDX67C 15=14 BD318
BC449 19=-13 BDYIJ0 15=14 Bp38&s
BC45S0 19-13 BLY91 15=14 BD386
BC486 19=13 BLY9?2 15=14 BD387
BC487 189-13 BD135 15=14 BD388
BC488 19=13 BD136 15-14 BD339
BC489 19=-13 BD137 15=14 BD390
3C490 19=13 BD138 15=15 BeD411
BC546 19=12 BD139 15=15 BD412
BC547 19=-12 BD140 15=15 BD413
BCs48 19=12 BD166 15=15 BD41l4
BCS49 19-13 BD167 15=15 BD433
BC550 19-13 BD168 15=12 BD434
BCS56 19~12 BD169 15~15 BD435
8C557 18=-12 80170 15=15 BD436
BCS58 19-12 BD175 15=~15 BD437
BC559 19=13 8D176 15=15 ebag38
BC560 19-13 BD177 15=15 BL439
BC617 19=-16 BD178 15=15 BL440
pCels 16=16 BR179 15-15 BD44]
BCE635 19~16 BD130 15=15 BD442
BCE36 - 19~16 BD185 15=15 BD533
BCe37 19~12 BD18¢€ 15=-15 BL534
BC639 19~16 BD187 15=15 BD&35
BCe39 19=-16 BD138 15-15 pb53¢0
BC640 19~16 Bb139 15=~15 BD538
UCESO 19-13 BL233 15-15 B8D675
BC651 19-13 BD234 15=15 BDE75A
pCesS12 19=-13 BD235 15=15 BD676A
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Device Type Page Device Type Page Device Type
BD746D 15-17 BFS06 19=15 BUX13CECC
BD746C 15~17 BF509 19-15 BUX14
BD77S 15-16 BF757 15~18 BUX14CECC
BD776 15=17 BF759 15-18 BUX15
BD777 15=17 BF760Q 15-18 BUX15CECC
BD778 15=17 BF761 15-18 BUX39
BD780 156=17 BF763 15=18 BUX40
8D785 15=17 BF787 15~18 BUX41
BD786 15=17 BF787 15=17 BUX41N
BD788 15=17 BF788 15=18 BUX42
BD789 15-17 BF789 15~18 BUX43
BD790 15=-17 BF790 15-18 BUX44
BD791 15=17 BF791 15=18 BUX45
BD792 15=-17 BF792 15~18 BUX46
BD795 15~17 BF 844 19-14 BUX47
BD796 15=17 BF 845 19=14 BUX48
BD797 15=17 BFQ00 19=-27 BUX80
BD798 15-12 BF959 19-15 BUX81
BD799 15-17 BF961 19~27 BUX82
BD80O 15-17 BRX40SERIES 16=2 BUX83
BD8O1 15=17 BRY55SERIES 16=2 BUX84
BD802 15~17 BSS50/1/2 19~-8 BUX85
BD805 15-17 BSS71/2/73 15-4 BUY49P
BD806 15-17 BSS74/5/6 19-4 BUY69D
BD807 15-17 BSS77/8 19-6 BUY69P
BD808 15=-17 BSW21 19-3 BU205
BD809 15=17 BSw22 19=3 BU208
BD896 15~18 BSW22A 19=3 BU208A
BD897 15-18 BSX45/6/7 19=6 BU323
BD897A 15=18 BSX51 19=3 BU323A
BD898 15=-17 BSX52 19=3 BU326
8D898A 15=18 BS107 19-28 BU326A
BD899 15=18 BS170 19-28 BU406
BD899A 15~18 BUS36 15=18 BU407
BD90O 15~18 BUS3? 15=18 BUS08A
80901 15-18 | BUSasp 15-18 | Bus22
BDQO? 15"18 Bus46p 15"18 BUS(_ZA
BFR90 20-13 - BUS228

- BUS47 15-18 BYS35SERIES
BFRI1 20-13 BUS47A 15=18 :
BFR96 20-13 USA7AP 15-18 | BYSSQSERIES
BFW31 19=3 BUS48 i5-18 B¥SZ§¢ERIES
BFW92A 20-13 | BUS48A 15-18 | BY1£57100
BFX16 5 19=-24 BUS48AP 15-18 BYT25=200
BFX36 19~-24 BUS48P 15~18 BYT25-400
BFX38/9 19~8 BUS98 15~18 BYT25-~50
BFX40/1 19-8 BUS98A 15-18 BYT25-600
BFX89 20=13 BUT13 15-18 BYT25-800
BFY50/1/2 196 BUT14 15-18 BYT251000
BFY81 19=~24 BUT16 15-18 BYV25=1000
BFY90 20~13 BUT33 15=~18 BYV25-600
BF199 19=15 BUT34 15=18 BYV25~800
BF224 19-15 BUT35 15-19 BYW20
BF240 19~15 BUT36 15-19 BY®21
BF246/247 19-26 BUT50P 15-19 BYW22
BF254 19-15 BUTS51P 15-18 BYW24
BF255 19=15 BUV10 15=19 BYW25-100
BF256 19=-26 BUV1ON 15-19 BYW25=200
BF257/8/9 19-6 BUVI1 15-19 BYW25=400
BF374 19-15 BUV11H 15-19 BYW25~50
BF375 19=15 BUV1Z2 15-19 BYW26
BF391 19=14 BUV20 15-19 BYW28
BF392 19~14 BUV21 15~19 BY®28
BF393 19-14 BUV21H 15=19 BYW29=100
BF420 19~16 BUv22 15~19 BYW29~150
BF421 19~16 BUV23 15-12 BYW29~50
BF422 19-16 BUV24 15-19 BYW30~100
BF423 19~16 BUV25 15=19 BYW31~100
BF466 15=18 BUV26 15-19 BYW31-150
BF467 15-18 BUV27 15=19 BYW51=150
BF468 15=18 BUX10CECC 15~19 BYW51=50
BF492 19~14 BUX11CECC 15=19 BYW60O
BF493 19=14 BUX12CECC 15=19 BYW61
BF493 19~13 BUX13 15=19 BYWE2
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Device Type Page Device Type Page Device Type
BYW64 17=17 BY397 17=10 LM140=24
BYW66 17=17 BY398 17-10 LM140-5
BYW68 17=17 BY406 17=-10 LM148
BYW77=150 17=12 BY407 17-10 LM150
BYW77~50 17=12 BYSO0SERIES 17-7 LM158
BYW78=100 17=13 BY6OT 17=2 LM193SERIES
BYW78=50 17-13 BY602 17=2 LM201
BYW79 17-17 BY603 17=2 LM207
BYW80-=50 17=11 BY604 17=2 LM209
BYW81~50 17=-12 BY605 17=2 LM211
BYW89 17=17 BY6E07 17=2 LM217
BYW90~100 17=3 BY608 17=2 LM217L
BYW20=1000 17=3 BZX55SERIES 18-4 LM217TM
BYW20=~400 17=3 BZX79SERIES 18-4 LM223
BYW90~50 17-3 BZXB83SERIES 18~4 LM224
BYW90-~600 17=-3 BZX85SERIES 18=4 LM237
BYW90-800 17=3 BZYB6SERIES 18=4 LM237M
BYW91=~100 17=-9 BZY88SERIES 18=4 LM239
BYW91=200 17=9 CN 74LS374 10=10 LM248
BYW91=400 17=-9 C106 SERIES 16=3 LM250
BYW91-50 17-9 C106 SERIES 16=-11 Lmagol
BYW91=600 17=9 Cl22 SERIES 16=3 LM2902
BYW92-100 17=13 €228 SERIES 16=7 LM307
BYW92150 17~13 C229 SERIES 16=7 LM308
BYW94~100 17-13 C230 SERIES 16=6 LM311
BYW94~100 17=-13 c232 SERIES 16=7 LM317
BYW94=150 17-13 DAC/08 7=22 LM317L
BYW94=150 17~13 DS864al =4 LM317H
BYW94=150 17=12 FHMFOD402F 22-9 LM323
BYW94=50 17-13 G1006 17=4 LM324
BYX38=1200 17-2 G1010 17=5 LM337
BYX38=300 17=4 G1106 17=4 LM339
BYX38-600 17-4 G1110 17=5 LM340=12
BYX38=~900 17=4 G2006 17=4 LM340~15
YX42=300 17-5 G2110 17=5 LM340~18
BYX42~600 17=5 G3006 17-4 LM340=-24
BYX42=900 17-5 G3010 17-5 LM340=5
BYX42R 17-5 G5006 17=4 LM340~6
BYX50SERIES 17-8 G5010 17=5 LM340~8
BYX55=350 17=~10 G506 17=4 M348
BYX55=600 17=10 G506R 17-4 LM350
BYX61SERIES 17-8 G510 17=5 LM358
BYX98=1200 17=4 G510R 17=5 LM385
BYX98=300 17=4 G6006 17~4 L14HSERIES
BYX98R 17=-4 G6010 17=5 M TRA2504
BYX99=1200 17=5 G8006 17=4 C 14490
BYX99=300 17=5 G8010 17=5 M C 14504B
BYX99=600 17=5 HA1199 12=5 M C 14572UB
BYX39=900 17-5 H11A SERIES 22=2 MA C228 SERIES
BYX99R 17=5 H118 SERIES 22=2 MAC15 SERIES
BY127/133 17=2 J308 19=26 MAC15 SERIES
BY196 17-10 LF156 6=3 MAC216 SERIES
BY197 17-10 LF157 6~3 MAC223 SERIES
BY198 17=10 LF255 o=3 MAC50 SERIES
BY199 17=10 LF256 6~3 MAC515 SERIES
BY206 17-10 LF257 6=3 MAC525 SERIES
BY207 17=10 LF355 6=3 MAC90 SERIES
BY208=1000 17-10 LF356/A/B 6=3 MBD SERIES
BY208=600 17-~10 LF357/A/8 6=3 MBR10O0OSERIES
BY208=800 17~10 LM 2904 6~4 MBR100OOSERIES
BY210~=4 17~19 LM107 6=2 MBR1500SERIES
BY210~6 17-10 LM108 6=2 MBR2500SERIES
BY210=8 17-10 LM109 6=6 MBR3OOSERIES
BY251 17=2 LM111 7=29 MﬂBBOOOSERIEg
BY252 17=2 LM117 6=9 MBR3500SERIE
BY254 1725 | i g6 MBRE00OSERIES
8 - LM123 -6 1E
BY255 17=2 LM12a 6=5 MBR SSOSER!ES
BY296 17=10 LM127M 6=9 MBS4991/2
BY298 17-10 LM137 6-9 MC  MMHOO26
BY298 17=10 LM139 7-;0 MC SN 54LS11
BY299 17=10 LM140=12 6~ MC M 10145
BY299 17-10 LM140=15 6=7 MC 144110
BY396 17=10 LM140~18 6=8 MC 145000

25-3

-
o
1
-

TO 00 1 4 ot Bt o i s
NNN=OAOOOOOON
t1 111118801
A b Gk ] et b (e Pk fut P Pt ek
&P NONOVDHF NN

=TI & >

UT U 0 0t N 0md pthecd b ot Bt Bt s s ot i
1 1001 ONNNNNNN
£ ON N s 1a bt 1ot s

I L RN NN



Device Type Page Device Type Page Device Type Page
MC 145001 S5=2 MC 1664 10-6 MC 3423p 6=1
MC 145100 5=3 MC 1666 10-6 MC 3424 3525U 6-14
MC 3486 7=15 MC 1668 10~6 MC  3425U/F 6-14
MC 74=-MC54HC42 5=7 MC 1670 10=6 MC 3456 6~18
MC 34060 : 6=12 MC 1672 10-6 MC 3458 6=4
Mc  35002/A/E 6=4 MC 1674 10=6 Mc 3503 6=5
MC 10H210 10=5 MC 1678 10=6 MC 3505 6=18
MC 1306 12=5 MC 1683 10-6 MC 3517/8 11-15
MC 1309 12=4 MC 1690 10=6 MC 3520 6~12
MC 1310 12«4 MC 1692 10-6 MC 3523V 6-13
MC 1327A8 12=2 MC 1694 10=6 MC 3524L 6-13
MC 14y2 ooLe 6=-10 MC 1697 10~6 MC 3556 6~19
MC 1400/ L2/AL2 7=27 MC 1699 10=6 MC 3558 6=4
MC 1400U10 6-11 MC  1710/11 7-28 MC 4558 6-4
MC 1400U5 6~10 MC 1723 6-8 MC  4558C 6-4
MC 1400U6 6-11 MC  1733/C 6~15 MC 47348 5-3
MC 1403/A 6=10 MC 1733C 6=3 MC 4741 6-5
MC 1403/1503 7-27 MC 1741 6-2 MC  6L70 5=3
MC 1404/1504 7=27 MC 1741C 6m=3 MC 6170 11=-09
MC 1404U10 6=11 MC  1741N/S 6=2 MC 6203 5=3
MC 1404U5 6~=10 MC  1741NC 6=3 MC 6215 5=3
MC 1405 7=25 MC 1741SC 6=3 MC 6220 5=3
MC 140871508 7=22 MC 1747 6=4 MC 6828 8=4
MC 141471514 7-28 né  17a47c¢ 6=4 MC 7805 6=6
MC 1417 7=20 MC 1776 6=3 MC 7805A/B/AC 6=6
MC 1422 6~-18 MC  1776C 6=3 MC 7812/A/B/C/7AC 6-7
MC 1436 6=3 MC 2801 12-3 MC 7815/A/B/C/AC 6=7
MC 1438R 6~18 MC 3001 10=19 MC  7902C 6=4
MC 1445 6=15 MC 3002 10~19 MC 7905.2C 6=6
MC 1454 6-17 MC 3003 10-19 MC  7905/C/AC 6=6
MC 1455 6=-18 MC 3007 10=19 MC  7908C 6~7
MC 1456 6~3 MC 3021 10~19 MC 7912C 6=7
MC 145628 5=3 ME 3022 10-19 MC 7918C 6=7
MC 1458/C/HN/S 6=4 MC 3025 10=19 MC 7924C 6=8
MC 1463 6=9 MC 3026 10-19 MC 8500 8=4
MC 1466 6=10 MC 3028 10~19 MC 8501 8~4
MC 1468 6=10 MC 3051 10-19 MC 8502 8=4
MC 1469 6=8 mé 3052 10=19 Mc 8503 8-4
Mc 1472 7=20 MC 3060 10-19 MC 8504 8=4
MC 1488 7-15 MC 3061 10=19 MC 8506 8=4
MC 1489 7'15 MC 3062 10_19 MC 8507 8"4
MC 1494 6-17 | uC 3101 10-19 MC 8520 8-4
MC 1495 6=~17 MC 3102 10=19 MC 0 10808 8=~3
MC 149606 6=17 MC 3121 10-19 MC 1 16662 10~6
MC 1500US 6=10 MC 3122 10~-19 MC 10H101 10-5
MC  1500U10 6~=11 MC 3125 10-19 MC  10H102 10-5
MC 1500US 6~=10 MC 3126 10=19 MC 10H104 10~5
MC 1500U6 6=11 MC 3128 10-19 MC 10H105 10=5
MC 1503/A 6~10 MC 3129 10=19 MC  10H107 10-5
MC 1504U10 6=11 MC 3151 10~19 MC 10H109 10-5
MC 1504U5 6~10 MC 3152 10-19 MC 10H116 10=-5
MC 1504U6 6=11 MC 3156 10-19 MC 10H117 10~5
MC 1505 7=25 MC 3160 10~19 MC 10H118 10=5
MC 1536 6~3 MC 3161 10=19 MC 10H119 10=-5
Mmc 1537 6=4 MC 3301 6=5 MC 1o0H121 10~5
MC 1538R 6=18 MC 3303 6=5 MC  10H130 10~5
MC 1545 6=15 MC 3333 14=1 MC 10H131 10-5
MC 1554 6-17 MC 3340 124 MC 10H136 10=5
MCc 1555 6=~18 MC 3341 12=4 MC 10H145 10-5
MC 1556 6=3 MC 3344 14=1 MC 10H1451 10=5
MC 1558/N/S 6=4 MC 3346 12-4 MC 10H161 10~5
MC 1563 6=9 MC 3357 12~4 MC  10H162 10-5
MC 1566 6~10 MC 3358 6~b MC 10H164 10~5
MC 1568 6=10 MC 3359 12=4 MC  10H173 10=5
mC }569 6=8 MC 3386 12=4 MC 10H174 10=5
MC 1590 6=15 MC 3393 i2=4 MC  1QH175 10=5
MC 1594 6=17 MC 3396 12=4 MC 10H176 10-5
MC 1595 6=17 MC 3401 6=5 MC 10H179 10~5
MC 1596 6=17 MC 3403 6~5 MC 10H180 }0-5
MC 1648 10-6 MC 3405 6=18 MC  10H181 0=5
MC 1650/MC1€51 10-6 MC 3417718 11=15 MC 10H211 10=5
MC 1654 10-6 MC 3420 6=12 MC 10100 10=2
MC 1660 10~6 MC 3423 6~13 MC 10101 10=2
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Device Type
MC 14415
MC 14416
MC 14416
MC 14417
MC 14417718
MC 14418
MC 14419
MC 14419
MC 14424
MC 14426
MC 14429
MC 14433
MC 14435
MC 14435
MC 14443
MC 14444
MC 14447
MG 14449
MC 14466
MC 14469
MC 14493
MC 14494
C 14497
MC 14499
MC 145008
MC 14501UB
MC 145028
MC 14503B
MC 145068
MC 14507
MC 14510B
MC 145118
MC 14513B
MC 145148
MC 145158
MC 145168
MC 145178
MC 145178B
MC 145188
MC 14518B
MC 145188
MC 145198
MC 145290B
MC 145228
MC 145268
MC 145278
MC 14528B
MC 14529B
MC 145308B
MC 145318
MC 14532B
MC 145348
MC 145368
MC 145388
MC 145398
MC 14541B
MC 14543B
MC 14547B
MC 145498
MC 145518
MC 145538B
MC 14554B
MC 145558
MC 145568
MC 14557B
MC 145588
MC 145598
MC 145608
MC 145618
MC 145668B
MC 145688
MC 14573
MC 14574
MC 14575
MC 145808B
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Device Type

145990
34001
34002/7A/8
34004
34019
34022/A/B
35001/7A/B
35004
35004A/E
35022/A/B
35060
4000LP
4002LP
4006LP
4007LP

PHPLPLDL
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787087¢
7gTIZ/A/C/AC
78T15/A/C/AC
78T18/C
78724

24C
7824/A/B/C/AC
79L03AC
79L03C
79L05AC
79L05C
79Liac/aC
79L.18C/AC
79L24/ C/AC
79M08C

w
te]

NNSNVDOUOMP RS PEDPPPU
LOONNNVNVOORNNPLUWY

[»JelelololofelalaleleoloalololaYe)
B D DD v et b bt d et b d bh et e bt b

/4757677

5
e
P e e e et e b b e
[ iR Xl o XY e No Yo iR o))

L1111 118110818410 10000000000

NNOOOONNNOOONNNNNoo LTl

T??T??amoommmommommommmoﬂhﬂ*HFP*"M
Do®o~

6=6

ot
[t X¥e]

111t 1 10010111

triINt IR GE TN

P PP

ettt Lot AL AT R e XV RV XV Lo d e of e el oo lo ]

[eY=Yolol RoXoly |

1
>



Device Type Page Device Type Page Device Type Page

MCM 10474 10=4 | MCM68766C 4=3 MC1401618 5=2
MCM 14505 5=3 MCM68766C35 4=3 MC1401628 5=2
MCM 14524 5=3 MCR100SERIES 16=2 MC1401638 5«2
MCM 14537 5=3 MCR1718 SERIES 16=9 MC140173 5=2
MCM 14552 5=3 MCR22 SERIES 16~11 MC140175B 5=2
MCM 65516 5=3 MCR23 SERIES 16=11 MC140181R 5=2
MCM 76161 g=2 MCP3835 16=7 MC140182B 5=2
MCM 93415 g=2 MCR39183ERIES 16=5 MC140192B 5=2
MCM 93422 9=-2 MCR3935 16=7 MC1401938 5=2
MCM 93425 9=2 MCRS525SERIES 16-6 MC140194B 5=2
MCM144102 5=3 MCR568 SERIES 16=10 MC1402088B 52
MCM14524 4=4 MCR60OSERIES 16=3 Mgl40988 5=2
MCM21L14P20/25/30/45 4=2 MCR63 SERIES 16=8 MC141000 5=2
MCM21L15AC45/70 4=2 MCR64 SERIES 16=8 MC141000 3=2
MCM21L25AC45/70 4=2 MCR649A8/10 16=6 MC141099 5=2
MCM2114P20/25/30/45 4=2 MCR65 SERIES 16=-8 MC141200 5=2
MCM2115AC45/55/70 4=2 MCR67 SERIES 16=10 MC141200 3-2
MCM2125AC45/55/70 4=2 MCR68 SERIES 16=10 MC142100/145100 11=7
MCM2147C55/7C/85 4=2 MCR69 SERIES 16=10 MC1439 6=2
MCM2532C 4=3 MCR70 SERIES 16=10 MC144100 5=2
MCM27A08C 4=3 MCR71 SERIES 16~10 MC144111 5=2
MCM2708C 4=3 MCR72 16=-3 MC144115 5=2
MCM2801P 4=3 Mcp720 SERIES 16=9 MC144115 S5=2
MCM2802P 4=3 mMcT2 22=2 MC144117 5=2
MCM2815P 4=3 Mc727a 22=2 MC144117 5=2
MCM2815P35 4=3 MCT275 22-2 MC145000 3-2
MCM2816 4=3 MCT277 22=2 MC145026 5=2
MCM2832P 4=3 MCV12011 10=7 MC145027 5=2
MCM2832P25 4=3 MC1 14404/0€6/07 11-3 MC145028 5=2
MCM2832P35 4=3 MC10 9207 10=21 MC145104 5=3
4027AC=2 4=2 MC10136 10-8 MC145106 5«3
MCM4027AC- /7374 42 MC10137 10~8 MC145107 5=3
MCM4116BP15/20/25 4=2 MC10138 10-8 MC145112 5=3
MCM4517P10/12/15/720 4=2 MC10178 10~8 MC145143 5=3
MCM51L01P45/65 4=3 MC10178 10-8 MC145144 5=3
MCM5101P65/80 4=3 MC10318L/LS 7=22 MC145145 5=3
MCM65116C12/15/20 4=3 MC10538 10~8 MC145146 5=3
MCM65147C55/70/85 4=3 MC10578 10~8 MC145151 5-3
MCM65516P43 4=4 MC10800 3-2 MC145152 5=3
MCM65516P55 4=4 MC10801 3-3 MC145155 5=3
MCM66L41P20/25/30/45 4=2 MC10802 3-3 MC145156 5=3
MCM6641P20/25/30/45 4=2 MC10803 3-3 MC1466 6=10
MCM6664AL12/15/720 4=2 MC10804/5 3=-3 MC146805E2 5=3
MCM66665AL12/15/720 4=2 MC10806 3-3 MC146805F2 5=3
MCM6670 14P 4=4 MC10807 3=3 MC146805F2 3=2
MCME670P 44 MC10808 3~3 MC146805G2 3=2
MCME6700P 4=4 MC12=16 10=7 MC146805G2 5=3
MCM66710P 4=4 MC12000 10~7 MC146818 3-3
MCM66720P 4=4 MC12002 10~7 MC146818 5=3
MCME6T3OP 44 MC12009 10=7 MC146823 3=3
MCM6E6734P 4=4 MC12012 10=7 MC1496 10-7
MCME6674P 4=4 MC12013 10=7 MC1539 6=2
MCM66740P 4m4 MC12014 10=7 MC1596 10~7
MCME6750P 4=4 MC12015 10=7 MC1648 10=7
MCM66760P 4=4 MC12017 10=7 MC1648M 10=7
MCM66770P 4=4 MC12040 10=7 MC1654 10=-8
MCM66780P 4=4 MC12060 10=7 MC1678 10-8
MCM66790P 4=4 MC12061 10=7 MC1690 10=7
MCME68A10 4=2 MC12071 10=7 MC1697 10=7
McmM668810 4=2 MC124 540 10=7 MC1699 10=7
MCM66810 4=2 MC12502 10=7 MC1900 10=-2
MCM68A316AF 4=4 MC12509 10=7 mMci1902 10=-2
MCM6B8A3L16EP 44 MC12511 10=8 MC1903 10~2
MCMGBABIGEFQI 44 MC12513 10=7 MC1904 10=2
MCM 4=4 MC12514 10=7 MC1905 10~2
McmseAaeaP 4=4 MC12560 10=7 MC1906 10=2
MCM6BA364P3 44 MC12561 10-7 MC1908 10=2
MCM6BE364P 4=4 MC14001B 5=2 MC1911 10-2
MCM68365P25 4=4 1C1400858 5=3 Mc1912 10=2
MCM68365P35 4=4 MC140097B 5=2 MC1914 10=2
MCM68366P25 4=4 MC140101B 5e2 MC1918 10-2
MCM68366P35 4=4 MC1401068 5= Mcz208 6=2
MCM68764C 4=3 MC1401088 5m2 MCa26slo/11 7-8
MCM68764C35 4=3 MC1401608 5«2 MC3202 7=30
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Device Type

MC3232
MC3a3a2s42/82
MC3242

MC3408
MC3410
MC3430/1/2/3

MC3440/1/73/6/78
MC3447
MC3449
MC3450
MC3452
MC3453
MC3467
MC3469
MC3470
MC3476
MC3480
MC3480
MC3481
MC348176
MC3482A/B

MC3488A
MC3510

MC4038LP
MC4039LP
MCa040LP
MC4041LP
MC4042LP
MC4043LL P
MC4044
MC4044LP
MC4048LP
MC4050LP
MC40S51LP
MC4052LP
MC4053LP
MC4054LP
MC4055LP
MC4056LP
MC4062LP
MC4064LP
MC4068LP
MC4316
MC4317
MC4318
MCa324
MC4342FL
MC4343FL
MC4344
MCAa344FL
MC4350
MC4351
MC4352
MC4353
MC4353FL
MC4a355FC
MCAgngL
nE3328eL
MC4368FL
MC5490A
MC569 SERIES
MC660
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Device Type

MC661
MC662
MC663
MC664
MCE665
MC6E6
MC667
MC668
MC669
MC670
MC671
Mce72
MC673
MC674
MC675
MC676

MC6829

MC683

MC6839

MCE84

MC6843

MC6844

MC6845

MC68450

MC68451

MCEB46

MC6847

MC68488

MC685

MC6850

MCE852

MCe854

MC6859

MC686

MC6860

MC6862

MC68652

MCE68653

MC68661
MC686821
MCE8T75/A

MCe88
MC6880A/MCBT26A
MCEBB0A/MCET26A
mMcessl
MCce6882A/B
MCE6882A/MC3482A
MCE8B2A/MCI482A
MC6882A/MC3482A
MC6882B/MC3482B
MCE6882B/MCI482E
MC6885
MC6885/MC8T95
MC6885/MC8T95
MC6886/MCBTI6
MCE8B86/MCB8T9E
MC6887/MC8T97
MC6887/MC8T97
MC6888/MC8T98
MC6888/MC8T98
MC6889/MCBT28
MC6889/MCBT284
Mces89
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Device Type

MC6890/A
MC6890/A
MC68GQ1/A
MC6891/A
MC630
MC691
MCED3
MC696
MC637
MC699
MC74=11C54HCO0
MCT74=-MCS54HCO2
MCT74=MC54HCO04
MC74=-MC54HCO8
MC74=MC54HC10
MC74=-MCS54HCL
MC74=MC54HC
MC74=-MC54HC
MC74=MC54HC
MC74=MC54HC
MC74=MCS4HC
MCT74=MCS54HC
MCT74=MCS54HC
MC74=MCS4HC
MC74=MC54HC
MC7A4=~MC54HC
MCT74=MC54HC2
MC74-MC54HC25
MC74=MC54HCR66
MC74=-MCS54HC27
MC74=1C54HC30
MC74-MC54HC32
MC74=~MC54HC3E4
MC74=MC54HC356
MC74~MC54HC36S
MC74=MC54HC366E
MC74=MCS4HC367
MC74=11C54MHC36
MC74~MC54HC4
MC74=MC54HCA
MC74=MC54HC4
MC74=MC54HC4
MC74=MCS54HC4
MC74=11C54HC4
MC74=MCS54HC4
MC74=MCS54HC4
MC74-MC54H13
MC74=N MCS54H
MC745 =MC54H
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Device Type Page Device Type Page Device Type
MC850 10=20 MD8003 19=23 MJE13005A
MC852 10-20 MDS18 19-24 MJE13006
€8s 10=21 MEX141000M 1-8 MJE13007
Mcese 10-21 MEX146805 1-8 MJE13007A
MC857 10=-21 MEX68KDM 1=9 MJE13008
MC857 10-21 MEX68RR 2=2 MJE13009
Mcess 10=21 MEX68SA2 1-8 MJE13009A
MC861 10=-21 MEX6801 1-8 MJE15030
MC862 10-21 MEX6801EVM/1 1=9 MJE15031
MC863 10~21 MEX6802~46 1=-8 MJE16002
MC930 10~20 | MEX6805 1~8 MJE16004
MC932 10~20 MEX6815=3 2=2 MJE200
MC933 10=20 MEX6816=1HR 2-2 MJE210
MC934 10=20 MEX6821=2 1-7 MJE240
MC935 10~-20 MEX6845 1=7 MJE241
MC936 10-20 MEX68488 1=7 MJE250
MC937 10=20 MEX6850 1=7 MJE251
MCe38 10-20 MEX6850=2 =4 MJE253
MCe39 10=20 MEX6854 1=-7 MJE2955
MC940 10-20 MFES21 19~27 MJE2955T
MC942 10=20 MFE823 19=27 MJE3055
MC944 10-20 MFE9200 19=28 MJE3055T
MC945 10=20 MFE930 19-28 MJE340
MC946 10=-20 MFE 969 19-28 MJE370
MC948 10~20 MFES90 19-28 MJE371
MC949 10-20 MFOC600 22-8 MJE4340
MC950 10=20 MFOD100SERIES 22=7 MJE4341
MC951 10-20 MFOD200SERIES 52-7 MJE4342
MC952 10=20 MFODJIOOQSERIES 22=7 MJE4343
MC953 10=20 MFGE100SEREIS Som7 MJE4350
MC955 10=21 MFOLO1/2 22=9 MJE4351
MC956 10-21 MFOLO2R 22-8 MJE4352
MCO57 10=-21 MFOLO%T 22=~8 MJE4353
MC958 10-21 MFOLO2TY 22=9 MJES1T
MC961 10=21 MHQ2222 19-23 MJES2T
MC962 10=21 MHG2369 18=23 MJES20
MC963 10=21 MHG2484 19=-23 MJES3T
MDA200 17=17 MHG2907 19-23 E5850
MDA201 17=17 MHG3467 19-23 MJE58;32
MDA202 17=17 MHR3546 19=23 MJESS51
MDA204 17=-17 MHG4002 19=23 MJE700T
MDA206 17=17 MHG4014 19-23 MJE702T
MDA208 17=17 MHW1121 20~16 MJE702T
MDA210 17=17 MHW1122 20~16 MJET703T
MDA220 17=17 MHW1171 20~16 MJEBOOT
MDA2500 17=17 MHW1171R 20=16 MJES8O1T
MDA2501 17=17 MHW1172 20=16 ijgSOgT
MDA2502 17=17 MHW1172R 20~16 MJEBSOO
MDA2504 17-17 MHK 1102 20-16 NJES20s
MDA2506 17=-17 MHW1221 20~-16 35630
MDA920AB 17-17 MHW1222 20~16 MJ10000
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Device Type Page Device Type Page Device Type
I1N3900SERIES 17=8 2H2218 19-6 2142357677
1N3900SERIES 18-3 202219 19-6 2N4260
1N3909 17~9 2N2222 19=3 2N6261
113910 17-9 2H2222 10-3 2N4391/72/3
1N3911 17=9 2N2223 19=1 2N4400
113913 17~9 2N2300SERIES 16=2 2N4402
1N&0O1 17-2 2N2368 19-4 2N4404/5/6/7
1N4002 17=2 2N2453 19=-24 2N4416
144003 17=2 2N2469 19=4 2N4427
1N4004 17-2 212483 19=3 2H4440SEPIES
1N4005 17-2 2MN2484 19-3 2N4851/2/3
114006 17-2 2N2570SERIES 16=6 2N4854
1N4007 17=2 2N2642 19=-24 2N4870/1
}Hzéggggg§sg 18-2 21264677 16=20 2114839

- E - 4 2 - &«
1H46003ERIES 18=2 3112529 13232 21494879
1N4700SERIES 18~=2 2M2894 19-4 2M4957
11H4700SERIES 18=3 202903 19-24 2N4958
114719 17=2 2H2904/5 196 §N4959
14720 17-5 Sh3906 19-3 2115000SERIES
1N4721 17-2 | 2N2907 19-3 2NS031
1Na722 17-2 | 2N2920 19-24 | 312935
184723 17=2 | 2n3012 15-4 SN T SERIES
144724 17=2 2N3019 19-6 §N51°85 RIE
1N4725 17=2 | 2113045 19-24 %
1M4900SERIES 17=7 2N3053 19=6 Z;jgioq
115100SERIES 21-2 | 2n3054 15-23 | 2li21%e
1H5200SERIES 18=2 2N3055 15=23 §N51eo
1N5300SERIES 18=3 21i3055A 15=23 2N5179
1N5391 17-2 2N3227 19-4 N5179
1N5392 17-2 2N3433 19-8 HER
1115393 17-2 | 213420 to-a_ | 2155907%720504,5.6
1N5395 17=-2 2N3441 15=23 NE500
115397 17=2 2N3442 15=23 215415/6
1N5398 17-2 2N3546 19-4 5N5431
1N5399 17-2 2N3553 20=8 2N5440SERIES
1N5400 17-2 2N3583 15-23 2N546071/273/4/5
1N5400SERIES 21=2 2N3584 15-23 2154847576
1N5401 17-2 213585 15=23 2115543
1N5402 17-2 2H3600SERIES 16=4 2N5550
1N5404 17=2 5N3634/5/677 19=-8 215551
115407 17=2 2N3715 15=23 2N5560 SERIES
1N5408 17=2 2N3716 15=23 2N5570SERIES
1N5408 17-2 2N3725 19=6 2NE589
1N5500SERIES 18=-2 213726 19=24 215590
1INB758 16=21 | 2N3740 15-23 2H5591
115800SERIES 17~15 2N3741 15=23 21564
1N5800SERIES 17=14 | 2N3743 19-8 2564
1N5900SERIES 18=2 2N3766 15-23 2N5643
1IN60OOSERIES 18=2 | 213807 19-23 | 3N2848 1,2
116095 17-14 | 2N3810 19=24 neesarts
1N6096 17=14 | 2N3811 19-24 | 312292
116097 17-15 | 2N3817 19-24 | 2030682
1N6098 17-15 | 2N3839 20~12 2hayes
1NE125 15-25 | 213866 20-12 | 212733
1N6200SERIES 18~8 23866 20=9 FIEAS
111648 90 15=26 | 2N3866 20=8 ' 2
1N700SERIES 18=2 2N3880 16=20 215779
1NSOOSERIES 18=2 5113896/7/8/9 16-7 215780
11 N1186 17=3 | 2N3903s4 19-15 2nsTod
12FR10 17-5 213905 19-15 EREEEE
12F10 17-5 2N3948 20=~6 ‘éN5836
12F100 17-5 2M3959 20~13 2NE837
12F20 17=5 213960 20~13 2N5841
12F 40 17-5 2M3993 19=25 215842
12660 17=5 2N3994 19=25 2'1584"}
123F80 17=5 214013 19-4
2N 708 19~5 2N4014 19-4 2N5848
2N1500SERIES 16=2 2M4016 19~24 ansea9
2N1613 19=6 514033 19-8 2N5875
2N1711 19-6 240917273 19=26 2N5876
S5N1893 19-6 2N4100SERIES 16=3 2N5877
212060 19~24 2N4200/1/72/374 16=9 215878
2MN2218 19=4 2N4220s1/2 19=26 2N5883
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Device Type Page Device Type Page Device Type
2115884 15=25 2NE301 15-26 40KHF40
215885 15=25 2N6304 20~13 40HF 40
2N5386 15=25 2N6305 20-13 40HF60
2N5886 15=25 2N6306 15-26 40HF60
2N5943 20~-13 2N6308 15-26 40HFE0
2N5943 20~14 2N6315 15-26 40HF 80
2M5943 20-13 2N6316 15~26 40HF 80
2N5944 206 2116317 15=26 40HR20
2N5945 20-6 2N6318 15-26 42p2
2N5946 20=6 2N6338 15-26 42P2R
21602778 16=20 2N6339 15=26 44R2
2N6029 15=25 216340 15«26 46R2
2N6030 15=25 2N6340SEPIES 16~15 48R2
2M6031 15=25 2H6340SERIES 16~16 6FR10
2N6049 15=25 216341 15-26 6F10
2N6050 15=25 2H6367 20=2 6F100
2N6051 15=25 2N6370 20~8 6F20
2N6052 15=25 2N6420 15-26 6F40
2N6053 15=25 2H6421 15~-26 6F60
2N6054 15=25 2lieaza 15-26 6F60
26055 15=25 2N6439 20~9 6F80
2H6056 15=25 2N6486 15=26 6252
2N6057 15~25 2lle487 15-26 64R2
2116058 15-25 2N6488 15-26 66R2
2N6059 15=25 2N€6489 15=26 68R2
2N6060 SERIES 16=14 2N6489 15-26 70HFR10
2N6070SERIES 16=14 216491 15=26 70HF 05
2N6080 20~4 2N6497 15=26 70HF 10
2M6081 20=4 216498 15-26 70KHF10
216082 20=4 2N6499 15-26 70HF100
2N6083 20=4 2116500 SERIES 16=6 7O0HF100
216084 20-4 2nes02 19-24 70HF20
2N6100SERIES 16=5 216517 19-14 70HF20
2N6107 15=25 2N6520 19-14 7O0HF40
2N6109 15=25 2lie542 15-26 7O0HF 40
2N6116/,7/8 16=20 2N6543 15=-26 70HF60
216121 15=25 2H6545 15~26 70HF60
2M6122 15=-25 2N6546 15=26 70HF 80
2M6123 15=25 21163547 15-26 70HF80
2H6124 15=25 216576 15=26

2N6126 15=25 2N6577 15=26
2MN6140SERIES 16=7 2N6578 o 15=-26
2N6140SERIES 16=17 2680 SEPIES 16-6
2N6160SERIES 16~19 2N690 SERIES 16-6
2N6171/2/374 16=7 2N708 19~4
21162008ERIES 16=3 34R18 19-4

2H6212 15=25 Sahsy 17-6

2N6213 15-25 enay 17-6

2N6229 15=25 ganﬁu 17-6

2N6230 15=25 Shiss 17-6

2neas1 15-25 | 31155,6/7/8 19227

2N6233 15=25 3N1e9 19-27

2nez34 15=-25 3N170 19-27

2N6235 15-25 32017273 19-27

2N6249 15=25 : 19-27

2N6250 15-25 3hasgrass 19-27

216251 1525 | 3ap58u 17-6

2N6255 20~4 35R50 17-6

2N6256 20-6 34R20 17-6

216274 15=25 38R5U 17-6

2N6275 15=25 I8R50 172

2N6276 15=25 | Zn25/6 3323

2lie277 15-25 | 4n5071 20-2

26283 15=25 3 -

2N6283 15-58 4132733 22=2

2N6284 15-55 4N35/6/7 55-5

2hea28s 15=26 41438 22w2

2Ne286 1526 40HFR10 17~=6

2N6287 15=26 40HF 05 17=3

2M6290 15~=26 40HF10 17-3

216294 15~2¢ 40HF10 17=6

2N6298 15-5¢ 40HF100 17-3

2N6299 15=26 40HF100 17-6

2H6300 15=25 40HF20 17-3
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Diode, Hollantlaan 22, 3526 AM Utrecht, Tel. (030) 884214/202 Rue Picard, 1020 Bruxelles, Tel (02) 4285105.

Motorola
en Diode

Microprocessors en -computers

Motorola. . . microtechnologie van de
bovenste plank! Een uitgebreide
reeks 4-, 8- en 16-bit komponenten in
NMOS, ECL, CMOS of TTL plus de
bibehorende periferiechips geeftu
de optimale keus.

Logische families

Motorola bewijst met de introduktie
van ALS en High Speed CMOS haar
leadership op het gebied van
logische komponenten in CMOS,
MECLen LS TTL.

Vermogenstransistoren

Motorola, ‘s werelds grootste leveran-
cier van vermogenshalfgeleiders,
biedt u met geavanceerde technie-
ken op het gebied van switchmode
transistors, TMOS powerfets en high
power, nog meer mogeliikheden
dan voorheen.

Gelijkrichters

Motorola heett ze allemaal! General
puIpose, fast recovery, schottky, ultra
fast recovery, bruggen en zeners.

Enverder...?

Motorola levert uiteraard veel meer:
ROM's, RAM's, PROM's, EPROMs,
voltage regulators, op-amps, lineaire
interface circuits enz. . .. teveel om op
te noemen. .

Diode biedt u Motorola PLUS

Uitgebreide dokumentatie, onder-
steuningsadviezen en een in nauwe
samenwerking met Motorola samen-
gestelde voorraad.

Samen
een kiasse apart!

DI®DE
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