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Selecting the best semiconductor for a given application can pose a significant
challenge. To simplify the task, this book presents the full line of Motorola
products, with selection tables highlighting the preferred devices for the various
applications.

Keeping up to date on new products also poses a chalienge. The following two
pages outline Motorola’s program for meeting that challenge.

The information in this catalog is believed to be accurate and reliable. However,
no responsibility is assumed by Motorola for its use; nor for any infringement of
patents or of other rights of third parties which may result from its use. No license
is granted by implication or otherwise under any patent or patent rights of Motorola
with respect to such information,
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THE MOTOROLA SEMICONDUCTOR
UPDATING SYSTEM

verbial “rabbits’, the task of providing an effective and up-to-date

perspective of available components is beyond the means of any single
document. Hence, a comprehensive Motorola UPDATING SYSTEM con-
cept has been developed to keep semiconductor users totally informed of
all aspects of our product lines — from new product introductions, to
mafor changes in directions and applications. Utilization of the system,
however, demands some involvement on the part of the user . .. involve-
ment in terms of subscribing to the update method most appropriate for
his own requirements and in properly filing the associated periodicals.
Toward that objective, here is a description of the system and its options.

In an era when semiconductor devices are multiplying like the pro-
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The Master Selection Guide and Catalog (MSG)

This is the cornerstone of the Motorola Update System and, as such, it serves
two purposes:

1. It lists, in alpha-numeric sequence, every standard product in the vast

Motorola inventory, and . . .

2. It divides this total product offering into a variety of major-product

:,,onm’ categories, with sufficient technical information to permit an intelligent first-order

evaluation as to the most suitable devices for a specific application.
The MSG is reprinted at least once a year but, as the months slip by between printings, it becomes more
and more outdated. To bridge the gap between successive MSG issues, we have instituted a Periodical called...

Semiconductor Data Update (SDU)*

Published bimonthly, this free® Periodical describes briefly the technical

pupnnte qualifications of all new products mt.roduced betvs./een successive |ss%1es.

o‘ = Every third issue contains a categorized, cumulative index of all devices

\ = j' el e oweR covered, to provide quick-scan insight into new-product introductions.
o . - The cumulative index in SDU will be started anew after each printing of a

revised MSG since all products discussed in previous SDU issues will be

integrated in any new issue of the MSG. Between issues of the MSG, however,

the individual copies of the periodical should be kept on file as a quick and handy

new-product reference. It works like this:

Need a power transistor for a new application? First check the MSG for basic

specs on standard Motorola devices. Then, check the latest SDU index and any

subsequent SDU issues for new introductions. This procedure should lead you quickly to the

most suitable devices.

For detailed product evaluation, comparison, or analysis, only a data sheet will provide sufficient

technical depth. For convenience to the user, Motorola supplies data sheets of its products in a collection
of individual Data Books comprising the...



Semiconductor Data Library

2 The Data Library is considered to be a reference library for
design engineers. At least one complete set should be within
- = easy access of any engineering group. It is particularly

useful for comparative design analysis of one or more products.
Once a particular design has begun, the designer may find separate data sheets for the
selected products to be more convenient. Hence, Motorola field sales offices and
distributors are supplied with such data sheets for localized distribution.
Since Data Books represent a relatively large investment, they are updated less frequently than the MSG. For
details on individual products that have not yet found their way into the Data Library, the user is again
referred to the individual data sheets which can be obtained from regional Motorola Sales offices — or: He
can subscribe to the free...

Microfiche Literature Program**

For designers with access to a Microfiche viewer, the new Motorola Microfiche
program represents the most convenient desk-top, new-product information system.
Immediately after publication of an SDU issue, the data sheets (and other selected
items of new literature) of products discussed in the issue will be made available on Microfiche.
This provides for the user a complete file of new Motorola data literature that is easily stored and conveniently
retrieved. If a Microfiche copier is available, it can quickly provide hard copy from the Microfiche file.
Literature containing a great deal of textual material, such as application notes, handbooks, data books, etc.,
will not be made available on Microfiche at this time. These are available from regional Motorola sales
offices and distributors.

For those requiring a timely and automatic hard-copy update of all new literature, Motorola has initiated a...

. == [_ - Hard-Copy Subscription Service.
"ﬁ"" Annual Fee, $12.00***

v For subscription of $12/year, the user will receive a
\,Q 7; 2 complete package of all data and literature described in each
ﬁ copy of SDU. This includes copies of application notes, data
\ books and handbooks, as well as data sheets, and related brochures.
g In short.
Through MSG and SDU you are acquainted with the major specifications of all our products.
2. Through our Data Library, plus subscription to our Microfiche (free) or hard-copy {$12/year), you can
acquire a complete data-sheet file of all our products (plus additional literature).
3. If you're interested only in specific data sheets, application notes and related literature, a call to your
regional Motorola sales office or distributor should get the required material to you free of charge
within 24 to 48 hours.
It's all a part of a system to keep you fully informed of our products and their capabilities. But if the system still
leaves some questions unresolved, a call to any of our regional sales offices or distributors will evoke quick response
with competent answers.
May we help you?
*If you are not now on the SDU subscription list please ask your Motorola sales representative to place your name on
the Motorola mailing list.
**|f you receive SDU and would like to receive Motorola data in Microfiche form, please send your request to Motorola
Semiconductor Products Inc., P.O. Box 20924, Phoenix, Arizona 85036.
For a subscription to the automatic hard-copy update service, send your check or money order to Motorola Semi-
conductor Products Inc., P.O. Box 20924, Phoenix, Arizona 85036.

* % %

World Radio Histo



BET, Designer’s, Econocap, EPI-BASE, Epicap, EXbug, EXORciser, EXORdisk, EXORprint,
EXORtape, Glassivated, HANDYLab® HEP® McMOS, Meg-A-Life Il, MDTL, MECL,
MECL 10,000, MECL 11, MEGALOGIC, MHTL, Micro-T, MIDA, MIKBUG, MiniBloc,
MINIBUG, Miniode, Mini-T, MLED, MOTEST, MRTL, mW MRTL, MTTL, Multi-Cell 11,
Multi-Pak, QUIL, Surmetic, SWITCHMODE, Thermopad, Thermowatt, Unibloc, Uniwatt,
and Zero-TC are trademarks of Motorola Inc.

Annular Semiconductors and Field Relief Electrode are patented by Motorola Inc.
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IC HIGHLIGHTS

The galloping integrated circuit technology produces
important new design tools so rapidly that the presentation
of a total overview of available products is an illusive objec-
tive. Moreover, Motorola’s pervasiveness in the various
categories of integrated circuits is so widespread that the
mere cataloging of new products in such an overview tends
to obscure their relative significance. Hence, the following
highlights of the more important developments in each of
the major IC product segments . . .

MICROCOMPUTER FAMILIES — Of major significance is
Motorola’s expansion into three different families for a
variety of applications:
1. The M6800 MOS Family for control and commu-
nication applications;
2. The bipolar M2900 Family for general-purpose
computer and minicomputer development;
3. The bipolar superspeed M10800 Family for critical,
real-time computer systems.

While all families are slated for continual product expan-
sion, one important new member of the M6800 line has
been the MC6875 Monolithic Clock Generator (pages 8, 74)
that provides a low-cost, highly efficient and simple replace-
ment for the hybrid methods that had to be adopted for
this function up to now. Other newly introduced additions
to this family are a series of interface circuits that greatly
simplify the expansion of the associated peripheral systems
(page 10).

Supplementing the processor component families is a
brand-new Motorola product offering — Micromodules
(page 32). These new products offer MPU subsystems and
systems of varying capabilities for those customers that
want to speed-up their equipment development cycle.

MEMORIES — The past 12 months have seen Motorola
memory production expand to virtually unlimited availabil-
ity of the MCM6604 4K RAMs, as well as introduction of
the MCM4027 4K RAM and the MCM6616 16K RAM, and

(continued on next page)
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a selection of other MOS devices, page 36. Bipolar memory
additions with major impact include the MCM10146 1K
RAM, page 39.

in addition, Motorola now supplies Memory Systems,
page 40, for those whose requirements go beyond the in-
dividual “chip” stage.

LOGIC FAMILIES — Most significant, for 1977, is
Motorola’s entry into low-power Schottky TTL competi-
tion, with up to a hundred devices slated for introduction
during the year, page 53. New CMOS devices in both MS}
and LS| categories, page 43, have been added to this explo-
sive product line, with a major emphasis on B-series devices.

INTERFACE CIRCUITS — As IC technology spreads
heavily into LSI, the need for the development of interface
circuits with discrete components and SSI devices is a con-
tradiction in scale. Motorola’s large-scale effort on design
of specialized single-chip interface circuits for computer
and communications equipment has produced devices that
satisfy a majority of requirements, page 71.

LINEAR CIRCUITS — No area of integrated circuits is as
widely diversified as that of Linear Circuits. Motorola’s
Linear leadership has established itself in virtually every
category. Some of the more interesting products newly
added to this product line are:

One of the first Quad FET Operational Amplifiers, type
MC3571/3471, which offers a low cost and wide bandwidth;

The MC3520/3420 Switching Regulator Control Unit
which provides all the control circuitry for PWM push-pull,
bridge and series type power supplies;

The MC3523/3423 Overvoltage Sensing Circuit, which
quickly “‘crowbars” or short circuits the supply when an
overvoltage condition is sensed;

For the automotive market, the MC3333 Vari-Dwell
Ignition Circuit which offers externally adjustable over-
voltage shutdown, dwell time, and spark energy.

PHASE-LOCKED LOOP — Expanding the choice ofcircuits
designed for phase-locked loop applications are a number
of CMOS Frequency Synthesizers for CB and FM trans-
ceivers (see page 106).

2
World Radio Histol



Page No. MICROCOMPUTER

B e FAMILIES
< PP M6800 Family
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2D e e e M2900 Family
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(@ MOTOROLA

MICROCOMPUTER

FAMILIES

M6800 — ALL YOU NEED FOR YOUR MICROCOMPUTER SYSTEM

The M6800 Family is a pervasive set of computer circuits designed to handle most data process-
ing, control and communication functions with a high degree of efficiency. 1ts NMOS LS| archi-
tecture optimizes process cost reduction without stifling system design flexibility. 1ts powerful
instruction set minimizes memory requirements and enhances system speed. And as backup for
these components, Motorola offers an extensire system of support products, design aids and
services that can significantly reduce your system development costs.

Page
MBBOO Concept . . . . . . . e 5
The COMPONENTS . . . . . . .. e 8
Support Products . . . . . .. e 13
Support Softwar e . . . .. e 18
Support Peripherals . . . . . .. . 20
Application SUPPOTL . . . . .. . e e e 22
For high performance computer systems, the 'Slice” while taking advantage of the cost and ease-of-design
approach provides an excellent method for system de- features of standard LS| components. The Motorola
sign. With its ""building block’’ expansion concept, it is "Slice’” family consists of two device lines. Both families
possible to meet the end-use requirement of any com- have 4-bit architecture that is easily expandable to meet
puting system, from the simple to the most complex, any system size and performance goal.
Page
M10800 Family — MECL Technology .. . ... . . .. .. . . e e e e e 23
M2900 Family — Schottky TTL Technology . . ... .. ... . . . e e et 29
A new capability at Motorola now offers the equipment «lesigner an expanding line of
microcomputer-oriented modules that permits entry into th2 equipment hardware design
cycle at a level considerably higher than the LSl componentslevel. . . ... ... ... .......... ...Page 32



The Motorola M6800 MPU
concept is more than just a
compatible family of compo-
nents for the implementation of
a microcomputer. It encom-
passes a comprehensive capabil-
ity for the design, manufacturing
and upgrading of processor-
based equipment and product
lines. It consists of the following:
] An interactive family of
NMOS LSI building blocks that
combines cost-effective archi-
tecture with a high degree of
design flexibility and operating
efficiency. [ ] A pervasive com-
plement of support equipment
for system design, evaluation
and analysis.

The Components
page 8
The original M6800 micro-

processor family consists of five
LSI NMOS components that
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The Original Five

comprise a basic but powerful
microcomputer. These basic
components since have been
supplemented with additional
devices utilizing both NMOS and
bipolar technologies. The addi-
tional parts, including a single-
chip MODEM, a series of clock
generators and an assortment of
controllers, adapters and ex-
panders, all interact to give the
M6800 system ever-increasing
versatility in expanding
applications.

Special features of an
M6800 MPU system include: []

6
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8-bit parallel orientation; [ ]
High-speed operation, with
clock rates up to 1.5 MHz; [] 72
powerful, variable-length instruc-
ions; [] 65,000-byte memory
capacity; [] Single, 5-V power-
supply requirement. [ ] An
extensive repertoire of func-
ional and diagnostic software. []
A growing line of peripheral
equipment to augment system
design and operation.

This comprehensive prod-
uct line is supported by an
elaborate program of applica-
tions information, training and
assistance that helps ensure the
success of a user’s project.



Support Sojtware

Support Products
page 13

Significant aspects of micro-
processor design involve the
development of programs that
adapt the system to its eventual
unique function. Motorola
M6800 Support Products in-
clude powertful design, evalua-
tion and diagnostic equipment
that simplifies the system-design
cycle. And to further increase
M6800 functional utility, the
rapidly expanding Support Prod-
uct line encompasses go/no-go
test equipment for rapid incom-
ing inspection of complex LSI
components, and dedicated in-
strumentation for field-testing of
in-use systems.

Support Software
page 18

The development of the
fixed programming routines that
convert a microprocessor sys-
tem into a dedicated control
element can be accomplished by
means of software that emulates
or simulates the actual system.
M6800 Software Support con-
sists of tape, disk and card
libraries that permit user-pro-
gram development not only with
a supportive EXORGciser, but
with large time-shared computer
systems and other popular com-
puters and minicomputers as
well. These alternatives provide
maximum versatility for pro-
gram development.

7
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Support Peripherals
page 20

Data loading peripherals
aren’t necessarily an integral
part of an MPU line. But when
designed specifically for use in
conjunction with a particular
MPU system it is often possible
to effect cost savings by avoiding
circuit reduridarcy. Motorola
already supplies some dedicated
peripherals for the M6800 sys-
tem and has more under
consideration.

Applications Support
page 22

The success of an MPU-
based design project is directly
related 1o the designer’s familiar-
ity with the technical details of
the product line. The Motorola
literature, training and technical
assistance program is aimed at

providing maximum assistance
for M6800 users.




M6800 (continued)

The MPU

The microprocessing unit
(MPU) performs the central con-
trol function of a microcomputer
and its architecture determines
the eventual applications for
which the system is best suited.
The MC6800 MPU is especially
oriented toward the process con-
trol and data communications
fields and offers maximum power
and versatility for such
applications.

Two objectives guided the
designers of the M6800 family
— maximum system throughput
(operating speed), and system
design ease. How well these
objectives are achieved can be
evaluated from the following
inherent design features:

I The Components

Design Ease — [ ] Bus
organized sustem — reduces
component count and simplifies
interconnections. [_] Single 5-V
supply — reduces system com-
plexity and cost.

[] 16-bit address system —
permits selective addressing in
excess of 55,000 memory loca-
tions. [ ] 72 variable-length in-
struction set — actually performs
197 operational sequences.

Optimized Throughput
— [C N-channel MOS process-
ing — permits clock rates as high
as 1.5 MHz and simplifies LSI
implementation. [] Automatic
data stacking during interrupts
— saves contents of MPU regis-
ters. [ ] 3-state output — makes
memory addressing and multi-
processing applications realiz-
able. [] Vectored restart —
automatically clears system
during restart and saves pro-
gramming steps.

8
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The Clock

+5VDC O—>— =30 f, NMOS
GND o-t: MCEB70A +—30 F, NMOS
+—30 4, TTL
Limited Function
250 kHz to 2.5 MHz
it B85 0s
O3 meesIA 00 oS
3—0 2, TTL

A Aol

HOLD1  MEMORY

READY
Full Function
850 kHz to 2.5 MHz
0 B35
| MCe871B | :
EEps
A Al——o0 g uneaEp
HOLDY HOLD2
Alternate Function
250 kHz to 2.5 MHz

The M6800 system aper-
ates on two non-overlapping
clock phases, ¢1 and ¢2. Three
versions of a suitable clock
generator are currently available
in hybrid module form. These
mecdules contain the crystal, the
oscillator circuit. the NMOS and
TTL drivers, and the waveshap-
ing and interface circuitry to
operate in conjunction with the
5-V M6800 system. They are
normally supplied with a
1 MHz crystal, but other frequen-
cies between 250 kHz and
2.5MHzcan be ordered.

Coming Soon
8 MC6875

Monolithic !
Clock Gener ator

Low-cost generator de-
signed to enhance the M6800
system capability. Capable of
operating at four times the high-
est MPU clockrate. Frequency is
determined by external crystal
or RC network.




M6800 implementation is
enhanced by availability of bus
oriented memories with 8-bit
organization and 5-V operation
to match the basic system phi-
losophy. These N-channel,
MOS memories, both RAMs and
ROMs, operate directly from the
bus system and require no addi-
tional components in most MPU
applications.

Random Access
Memory (Static)

ACCESS
128 x 8-BIT TIME
MCM6810A1 350 ns
MCM6810A 450 ns

—_— Tl e DO
] . | MEMORY ,"_"‘ >3- —
A3 —Japomess | | maRix 3 AFAIR R D2
A4 — DECODE | “ (120)(5) - > <P D5
AD = - > &% D6
A6 —] ) _‘Jn-ao'v b D7
5 1
2 P———
cs3 MEMORY RAM
CONTROL | .
2 (Static)
cso READ/WRITE
“F A0 — 1 -
’ A= N o N — B 3
[y A3 —it i —p D2
W 8 e R S g 2
. - ﬁ:é : DECODE ‘(1024)(5) > FFE! r : gg
1 AB — - —» D7
ﬁ A9 = i_ ) | b — ~ -7--—1_
= * —g
- & ‘1; Ty | ROM
= 35 —a—"
w * These Chip Select inputs available on MCMB830A only.
3l DO-D7
A SRR
R PROGRAM o__f_—‘ ,..T_I_L.A i-l-—LA-_.,
G CONTROL
o (G  OuTPUT BUFFERS
e I e 'L.-L ]..4_'
(o-— — Y DECODE PROM
—— (Alterable)
0 63
— 2
AQ-A9 ! o—a'_—l-g-c'_
= Heigey
8-_|DECODEI (128 x 64)
127
k&_l_- _1_1__ I—
Read-Only Memory Programmabile
All are mask-program- Read-Only
mable, with the active level of  Memory
the Chip Select inputs and the
memory content defined by the ~ (Alterable)

user. All have Access Time of
500 ns (max).

1024 x 8-BIT — MCM6830A
MCM68308

These two memories differ
primarily in pinouts and number
of Chip Select inputs available.

2048 x 8-BIT — MCM6832

1024 X 8-BIT — MCM68708

Electrically programmable
in the field. May be erased with
ultraviolet light and repro-
grammed electrically. Contact
your Motorola representative for
availability information.




ME800 {continued)

Interface
Circuits

Peripheral
Interface Adapter
(PIA) MC6820

Parallel oriented peri-
pheral(s) can be connected to
the MC6300 MPU via the Peri-
pheral Interface Adapter —
usually without any additional
circuit requirements. The PIA
contains two I/O circuit blocks,
each capable of controlling an
independent 8-bit peripheral [/O
bus.

Multiple PIAs can be used
with a single system and selec-
tively addressed by means of
Chip Select Inputs.

\?
~—
r

S

J

1 )
{
I | / / J
{ / _ o
1 oo CONTROL 1 y——
Yo By TR
N By CSi A
! i {
% 2 E PR -y s80-pg7 PIA
2 ° 2 S: B <:>PEF§PH,
S | RESET
ARLIREE L =
BRI R *
&" ] 30.07' RE%lE)ESTTO:'_ >
T g TRAEMIT
0 =31E, DATA +
= G Rt ACIA
| | | D ENABLE mi%iﬁ-w
I F,‘f‘:%’ DETECT [¢
.
N —_— ? T
\l ~ “_‘Y;é—% Z‘i&&“ :
|~ EnBie UND *= * SSDA
\;tkesa CATA BRIER (g
[ I ‘*—’Wi DATA TE %NALS_ >
v\j e
Asynchronous
Communications
Interface Adapter synchronous

(ACIA) MC6850

Data transmission is accom-
plished in the serial mode; the
M6800 bus system operates
cnly in the parallel mode. By
performing serial-to-parallel and
paraliel-to-serial conversions,
the MC6850 ACIA provides the
means for communication be-
tween the MPU and peripheral
equipment such as modems,
TTYs, CRT terminals,
keyboard/printers and cther
equipment requiring an
asynchronous serial data format.
Communications can be
accomplished at transmission
rates up to 500 kbps.
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Serial Data Adapter
(SSDA) MC6852

Provides interface between
the M6800 MPU system and
synchronous data terminals
such as floppy disk equipment,
cassette or cartridge tape con-
trollers, numerical control sys-
tems and other systems requir-
ing movement of data blocks.
Operates at speeds up to 600
kbps. Features: [] Program-
mable Interrupts. [ ] Character
Syncon 1 or 2 Sync Codes. ™]
Peripheral Modem Control
Functions. [] 7-, 8-, or 9-Bit
Transmission. [] Optional Even
and Odd Parity.
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LOAD . LOGATION
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& O— DECODE AD| MASK | REGISTER |
24
27
MC6860 0-600 bps ggg;g. —o 72
Digital Modem .
. ——0 STRETH
Operating from the same
5 ool 5 oor M0 MCas07/mceszs
modem is designed for imple- Priority Iinterrupt
mentation in a wide range of Controller

data handling systems — inciud-
ing stand-alone modems, data-
storage devices, remote data-
communications terminals and
I/O interfaces fcr minicom-
puters. Interfaces with the MPU
system through MC6850 ACiA
over voice-grade channel. Fea-
tures: [ ] Originate and Answer
Capability. [ ] Automatic An-
swer and Disconnect. [ ] Full-
Duplex or Half-Duplex Opera-
tion. [ ] Mod-Demod Self-Test

MC?5862 2400 bps
Digital Modulator

Provides the necessary
moculation and control func-
tions to implement a serial data
communications link over vcice-
grade channels at bit rates of
1200 and 2400 bps. Features:
[] Clear-to-Send Options. []
CCITT and U.S. Phase Options.
[] Answer Back Tone.

This bipolar LSI circuit adds
high-speed *“‘priority interrupt’
capability to the M6800 system
as well as to cther processor
systems encormpassing up to
eight peripherals. It eliminates
the necessity for the MPU tc pall
all its peripherals to determine
their service requirements and
priority ratings. The circuit 15 ¢f
particular importance in systems
utilizing many peripherals with
interrupt requirements.



M6800 (continued)

E%UIVAL.ENT 1 2
WITCr 4—50"Q Ot =
CIRCUT 3 SYSTEM |
BYS 1 CONTROLLER
L s —

) —t 1 ]
Microprocessor Bus . MPU 1 1 BUS gggu; 3
Switch Application I _ ] (MC(’BOO)_] 2+ %344997

| !
- e | o—‘ ——
RAM | MpPuZ HIGH-SPEED
(MC6800) | ME MORY
e | l T "wPuvouTPyT]
ERING

G Dosv(g)?%()
N
? T

———— M6800 ("—'
MPU
———1
W .._X} .

Expansion
Components

The MC6800 Microproces-
sing Unit is capable of directly
interfacing with eight of its peri-
pheral components (memories,
interface. etc.) and one TTL load
on the same bus, at a 1-MHz
clock rate. For systems requiring
greater load capacity, and to
increase the versatility of the
system in general, a number of
ancillary bipolar monolithic com-
ponents have been designed. All
of the parts described here will
be in mass production by the
end of 1976.

Quad Bus Transceiver
MC6880/MC8T26

This component consists of
four separate receiver-trans-

MCoBE 5,MCBT 5 I |MC6830/MCBT26
rﬂctﬂ% BUS EXTENDER |
eBUs EXTEHDER 4 -+
i I
—N! MEe830 k::> |
FDDRESS |
opegse V] % |
|

CENTROL

BUS —}‘ M06510 f’:>
‘ ‘

MCE850

A
AClAs

S

MC 0
p&f’z

4“

TO MCe860
DAA MODEM

mitter combinations, designed
for use with a bidirectional bus
systemn such as the M6800 data
bus. Driver and receiver output
currenis are —40 mA and —16
mA, respectively. Maximum in-
put current requirement of 200
M#A at any input pin ensures
proper operation with MC680(
MPU. Employs Schettky tech-
nology for high-speed operation.

Hex Buffer/inverters
MC6885/MC8T95
through
MC6888/MC8T98

Designed as bus extender

for unidirectional bus systems
such as the M6800 Address and

A
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Microprocessor Bus
Extender Application

Control bus functions. The vari-
ous devices in this product se-
quence differ in output (invert-
ing and noninverting) and enable
configurations. Schottky tech-
nology assures high-speed oper-
ation (8 ns typ). High impedance
inputs prevent loading of bus
system for output requirements
up to 40 mA.

Triple Bidirectiona! Bus
Extender/Switch
MC6881/MC3449

Permits bidirectional ex-
change of TTL level signals in
multiprocessor installations, or
multiplexing of signals to a single
processor.



M6800 Support Products

There are important differ-
ences in system-design with
hardwired circuitry and design-
ing with microprocessors. With
hardwired, dedicated circuitry,
once the necessary components
have been functionally intercon-
nected, the job is done; with
microprocessors, when the hard-
ware of the system has been
emulated, that’s when the real
design starts — the job of

designing the program that turns
a basic uneducated computer
into a functional system dedi-
cated to a specific task.

The key to developing a
dedicated MPU system and,
ultimately, to manufacture and
service the system, requires an
umbrella of support equipment
ranging from development aids
to manufacturing and service
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instruments. The M6800 prod-
uct family is already comple-
mented with an array of such
user-oriented developments
and test equipment, and addi-
tional items will be implemented
as quickly as a need for them is
demonstrated. It's part of a
systematic plan to keep The
Family foremost on the “‘pre-
ferred product” list of the system
designer.




M6800B
Evaluation
Module ii

This Module is, in effect, a
microcomputer that provides an
efficient and relatively econo-
mical off-the-shelf means to
evaluate the operating charac-
teristics of the M6800 compo-
nent family in various applica-
tions. It interfaces with either a
TTY (20 uA neutral current
loop) or an RS-232C-compatible
terminal and, through its inherent
MINIBUG control program, pro-
vides the following functions: [ ]
Load data. [] Analyze and, if
required, change data in the
module’s RAM and MPU regis-
ters. [ ] Print out or record on
tape the data stored in the
memory. [ ] Set the number of
stop bits for data communica-
tions. [] Run the user’s program.
Requires a separate power
supply with5V/2 Aand
+12V/50 mA capability.

The M638SDT EXORciser

To develop a computer,
it takes a computer — one with
even greater capacity than the
system under development. The
EXORuciser is such a computer,
developed expressly as a design,
evaluation and diagnostic instru-
ment for M6800-based micro-
computer systems.

Essentially, the EXORciser
is an expandable ‘‘breadboard-
ing”’ system that allows almost
instantaneous emulation of any
M6800 microcomputer config-
uration, from the simplest tc the
most elaborate. Built-in program-
ming and diagnostic routines
then facilitate the development
and debugging of the dedicated
programs for the system under
design.

The basic EXORciser con-
tains a power supply and three
functional modules — an MPU

14
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Module, a Debug Module and a
Baud-Rate Module. Together.
these form a development micro-
computer, requiring only addi-
tional memory capacity and
appropriate interface circuitry
for the peripherals. These addi-
tional requirements are available
as add-on modules, permitting
the designer to purchase a few or
as many as required for the
anticipated end-functions of the
system(s) to be developed.

The chassis is capable of
acccmmedating up to 12 addi-
tional plug-in modules to give
the EXORGciser increased ver-
satility, with memory capacity of
up to 65,536 bytes.
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Memory Modules

All are bus compatible with
the EXORciser and simply plug
into the main chassis. These
Modules extend the flexibility
of the EXORGciser as a
microcomputer.

A. 2K Static RAM Module —
(MEX6812-1) [ 2048 x 8-bit
NMOS memory in two 1024-
byte arrays. [ ] Each array is

switch-selectable and can be
used as ROM.

B. 8K Dynamic RAM
Module — (MEX6815-3) [
8192 x 8-bit NMOS memory in
two 4096-byte arrays. [ ] Each
array is switch-selectable and can
be used as ROM. [] Cycle
stealing refresh. [ ] Refresh capa-
bility during power failure.

St

C. 16K Dynamic RAM
Module — (MEX6816-1) [
16,384 x 8-bits NMOS array. []
Switch-selectable base address.
[] Cycle stealing refresh.

D. EROM/RAM Module —
(MEX68RR)[ ] Prewired mem-
ory card has provisions for
mounting up to 16 MCM68708
EROM devices (or equivalent)
for 16K x 8-bits of available
PROM . . . plus four sockets for
MCM6810 RAM devices (Mem-
ory devices not supplied).

Interface Modules

E. Input/Output Module —
(MEX6820) [ ] Four 8-bitinput/
output ports for parallel oriented
peripheral interfacing. [] Eight
controlled interrupt lines. []

Each I/O port individually select-
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able as a memory address. []
Three-state TTL compatiblel/ O
lines.

F. ACIA Module —
(MEX6850) [] Interfaces with
TTY or RS-232C data terminal.
[] 8 or 9-bit transmission. []
Program-selectable odd. even or
no parity. [] 8 switch-selectable
baud rates (110—9600 baud).

Auxiliary Modules
Universal Wirewrap Module
— (MEX68WW)

Space for mounting up to
75 14-pin wirewrap sockets for
user designed accessory circuits.

Extender Module —
(MEX68XT)
Permits access to any

EXORciser module from outside
the EXORciser chassis.



M6800 SUPPORT PRODUCTS (continued)

. . . and more sophisticated aids for

System Analyzer

The basic EXORciser is the
focal point not only for system
design support, but also for the
support of subsequent micro-
processor manufacturing and
testing procedures, as described
here.

System Analyzer
(MEX68SA)

This unique instrument can
be used as an independent,
portable troubleshooting unit for
field service of M6800-based
equipment, or in conjunction
with the EXORCciser to enhance
the capabilities of the latter as a
design tool.

C

1
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through the program, changes
the contents of the system mem-
ory, monitors and records the
MPU’s operation during a se-
lected portion of the program. It
can even perform these functions
without shutting down the opera-
tion of the system.

In EXORciser applica-
tions, it adds a variety of options
to 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 microcom-

debugged, it is entered into a
Read-Only Memory which be-
comes part of the dedicated MPU
operated end system. When an
end system is manufactured in
large quantities, these program-
med ROMs are often purchased
in quantity from the component
supplier. When only a few end
systems are to be produced, the
equipment manufacturer may
elect to use an Electrically Alter-
able PROM (EPROM) and do
the programming himself. The
PROM Programmer, in conjunc-
tion with the EXORGdiser, will
perform this function quickly,

Ll e e TP g;eor “\A’/Iork. easily and inexpensively.
tions, the System Analyzer The PROM Programmer
derives operating power and [/O Programmer operates in conjunction with the
signals directly from the system  (MEX68PP1) EXORdiser's EXbug firmware to

under test. It stops the system at
any point in its program, steps

EXbug is a trademark of Motorola Inc.

Once a program for a micro-
processor system is designed and
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program the EPROMs of the
2704 and 2708 type. It can verify
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the data in the EPROM, transfer
data from the EPROM to the
EXORciser RAM memory, and
transfer blocks of data from one
memory location to another.
Programming time varies from
0.57 minutes for the 2704, to
1.54 minutes for the 2708.
User System

Evaluator (USE)
(MEX68USE)

This module extends all
the capabilities of the EXORciser
to an existing user system.
Whereas the basic EXORciser
permits design of a processor
system through emulation, the
USE Module brings the diagnos-
tic and evaluation capabilities of
the EXORciser to bear on an
existing system. In conjunction
with the System Analyzer (and
EXORciser), it provides a com-

prehensive system diagnostic
center for all 6800-based
equipment.

Component

Tester

(MEX68CT)

The most practical way to
test an LSI computer compo-
nent is in an actual computer
system in which the component
under test is used to perform its
actual intended function. For the
M6800 system, this can be done
quickly and easily with the
Component Tester.

The Component Tester
consists of a Test Head, an
EXORciser Control Card, a
series of Personality Cards (one
for each component in the
M6800 Family), and the asso-
ciated Test Programs. In use, the
Test Head is interconnected with
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User System Evaluator (USE)

the EXORGdiser, via the Control
Card (and interface cables), and
the appropriate Personality
Card is inserted in the Test
Head. Then, with the device
under test plugged into the
Personality Card, the appro-
priate Test Programs steps the
component through its various
functions, using the inherent
firmware of the EXORciser. The
entire test takes from .5 to 1.5
seconds, depending on the de-
vice under test, and indicator
lamps on the Test Head give a
Pass/Fail indication of the
component status.

The Component Tester is
an ideal instrument to be used
for incoming inspection, or on
the production line. A single
EXORciser can handle as many
as eight test heads simultaneously.




M6800 Support Software
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Human programmers
speak one language; machines
understand another. Hence, a
number of programs (software)
have been developed to auto-
matically translate, via a com-
puter, from the programmer’s
language (source language) to
machine language. Such a trans-
lation program is called an
Assembler or a Compiler.

The development of pro-
grams that convert an un-
educated microcomputer into a
dedicated machine can be ac-
complished directly on the ma-
chine to be programmed (as with
an EXORciser), or on other types
of computers. The Assembler for
use with the EXORciser is called
a Resident Assembler. Assem-
blers that translate the M6800
mnemonics instructions into
unique languages of other
computers are called Cross
Assemblers. A number of Cross
Assemblers for major computer
systems have been developed.

Going hand-in-hand with
the Assembler, for program de-
velopment, is the Editor. This
software routine permits the
programmer to use a computer

to make whatever changes are
required to create. correct, or
revise a program. Each com-
puter has an edit program that is
unique to that system.
Motorola provides a com-
patible family of software that
permits M6800 microcomputer
program development in one of
three ways:
1. Resident Software — de-
signed for the EXORciser and
Evaluation Module to provide
the lowest program-develop-
ment cost where a number of
M6800 microcomputer designs
are contemplated over a period
of time.

2. Time-Sharing System —
provides a software package that
permits immediate utilization of
a number of national and inter-
national time-share computers
for M6800 program develop-
ment. Recommended where
maximum capability at low initial
cost is required.

3. Non-Resident Computer
System — permits utilization of
in-house computer (not a 6800
system) to simulate M6800
hardware in the development of
microcomputer programs. Fea-
tures lower cost than conven-
tional time-sharing, as weli as
access to faster peripherals.

A Resident Assembler and Editor is available for use with the
Motorola EXORciser and Evaluation Module as follows:

M680C Resident Software Options

PART NUMBER

DESCRIPTION MEDIA For EXORciser For Eval. Module Il
Assembler/Editor Cassette M68XAE6812A
Paper Tape M68XAE6812B
Diskette M68XAE6812D
Assembler Only Cassette M68BASMRO12A M68ASMR212A
Paper Tape = MH8ASMRO12B M&58ASMR212B
Diskette M68ASMR012D
Editor Only Cassette M68EDTR012A MESEDTR212A
Paper Tape M68EDTR012B M68EDTR212B
Diskette M68EDTR012D
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To simplify the use of other
computers in the development
of programs for M6800 ma-
chines, additional software rou-
tines have been developed, as
follows: [] Simulator — dupli-
cates on a host machine the
exact execution of machine lan-
guage instructions for the

DESCRIPTION MEDIA SIGMA
Cmss Assembler Punch Card  M68SAMO0Z13E
Mag Tape M68SAM0Z213F
Disk Cartridge
Compiler Funch Card
Mag Tape
Simulator Funch Card
Mag Tape

Time-Share

Package

[[] MPCASM Cross Assem-
bler — converts assembly lan-
guage to machine language. []
MPSSIM Simulator — simu-
lates M6800 MPU functions.
including hardware timing, etc.

M68SAMO413F

M68EMLO411E
M6S8EMLO0O411F

M6800 microprocessor — in-
cluding a count of the elapsed
cycles of simulated execution. [ ]

Build Virtual Machine —
enables the programmer to
manipulate machine files, and
the object code which may be
contained in machine files, in-

M6800

Non-Resident Computer

Software Options

COMPUTER
HP2100 IBM36(,370 NOVA
M68SAMO413E M68SAMO713E M68SAMO812E

M68SAMO713F  M68SAMO812F
(CUSTOMER SUPPLIES CARTRIDGE)

M68BEMLO811E
M68EMLO81IF

M6800
Time-Sharing Systems

(] MPBVM Build Virtual
Machine — permits structuring
of a “*Virtual Machine' that
duplicates configuration of
actual programmable system. [ ]
HELP — assists designer in use
of M6800 software and
hardware.

19

dependently of the Assember —
assists the programmer on a host
machine in the use of M6800
software and hardware. Pro-
vides up-to-date information on
new developments in the
M6800 Microcomputer family of
components and software
support.

HIS6000 CDC6000 PDP11
M68SAM0O912E M68SAMI1013E M68SAMI1113E
M68SAMO91 2F M68SAMI013F M68SAMI1113F

M68SAM1113G
M68MPLO11E
M68MPLO11F
M68EMLIOL1E
M68EMLI011F
M6800
Time-Share
Sources

[] U.S.A. — United Computer
Service/GE [] International —
General Electric [] Europe —
Honeywell-Bull [} Japan —
Densta




M6800 Support Peripherals

The EXORdisk is a ““floppy
disk” storage system that ex-
tends the capacity of the EXOR-
ciser by up to one-million bytes
of memory. Together with the
EXORciser, and an associated,
separately available Interface
Module, it provides a complete
development system whose
high-speed software-develop-
ment capabilities can be
matched only by much more
expensive minicomputers.
Special Features: [ ] Two and
Four Disk-Drive Units with up to
256,256 8-Bit Bytes per Diskette.
[] Software Operating System,
Includes EDOS (EXORciser
Floppy Disk Operating System).
[] Build-In Controller Com-
patible with IBM 3740 Format
and Media.

The EXORtape is a high-
speed paper-tape reader cap-
able of loading a program into a
memory at a rate up to 250
characters per second. Designed
to operate with the compatible
flat ribbon cables and plugs.
Special Features: [ ]Loads up to

250 Characters per Second []
Photo Electric Character De-
tector for more Reliable Loading
] Plug Compatible with EXOR-
ciser [_] Ribbon Cables included
for Easy Hookup [] Daisy
Chaining of Cables Allows Use
of the EXORdisk

EXORdisk Options and Ordering Information

PART NUMBER

M68FD3712
M68FD3712-12
M68FD3712-19
M68IFC
M68XAE6812D

DESCRIPTION

EXORdisk with two drives

EXORdisk for 220V, 50 Hz operation

19-inch Rack Mounting Kit

M6800 EXORciser Interface Module

EXORciser Diskette with EDOS, M6800 Resident Editor

and M6800 Resident Assembler
EXORtape Options and Ordering Information

PART NUMBER

M68R680
M68R680-12
M68IFC

EXORdisk and EXORtape are trademarks of Motorola Inc.
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DESCRIPTION

Table Top EXORtape
EXORtape with 220, 50/60 Hz Power Requirement
M6800 EXORciser Interface Module



e The Minimum System

. . . to Add Development Speed

BECRNE

Support System
that grows with
your nheeds

Let’s say you're going to use
the M6800 MPU System for
some of your future equipment
design — how much design and
support equipment will you
need, and when will you need it?
The flexibility of Motorola’s
Support equipment lets you
satisfy your requirements at the
lowest cost.

At the outset, you may want a
Minimum System: that provides
a basic, get-acquainted devel-
opment capability. Then, as
designs become more involved,
you may want to augment the
basic equipment with higher
speed development tools and
their accompanying software
and, certainly, you will want to
expand the system’s memory
capacity.

As you near the end of the
design cycle, you will need a
production capability in the form
of an EROM/RAM Card and a
PROM Programmer and you
may want the additional Debug
options that are available with
the System Analyzer and the
Use Modules.

r
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= for On-Line
Component Testing

Finally, to test the various
components on a production,
the MOTEST-I Component Test-
er is a valuable system
addition.

These various groupings are
itemized here.

The Minimum System

[] The basic EXORciser —
M68SDTT1 ] 8Kx8-Bit Dynam-
ic RAM — MEX6815-3 [ ]
Peripheral 1/0 Card —
MEX6820, with cables (2
required) — MEX68IC []
Coresident Assembler-Editor —
M68XAE6812() PLUS Terminal
and auxiliary peripherals

. . . to Add Development
Speed

[] Dual Flexible-Disk System —
M68FD3712-1, with Interface
Module — M68IFC [] Disk
Software — M68DOSR022D
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and to improve Debug
Capability

/ for Firmware Creation,
' 4

P
i

[] Macroassembler —
M68ASMRO0121A, 16Kx8-Bit
RAM (dynamic) — MEX6816-1,
2Kx8-Bit RAM (static) —
MEX6812-1, (buffer for fuller
Editor/Assembler operation)

[] Option — High-Speed Tape
Reader

for Firmware Creation, and
] EROM/RAM Card —
MEX68RR [ ] PROM Program-
mer — MEX68FP1

... to improve Debug
Capability

(] System Analyzer Module —
MEX68SA [ ] User System
Evaluator — MEX68USE

fJor On-Line Component
Testing

[(JMOTEST-1 Component Test-
er — MEX68CT

... and for Data Communi-
cations Designs

[JACIAI/O Card — MEX6850
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The design of an opera-
tional MPU-based system is not
particularly difficult. The LSI
nature of the required compo-
nents reduces the hardware
complement to just a small
number of the basic, easily
compatible building blocks.

However, the development of
the software that efficiently con-
verts the basic computer into a
dedicated machine is another
matter. It demands a thorough
knowledge of the interactive
nature of the building block, as
well as an in-depth understand-
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m M6300 Applications Suppor

ing of the processor’s unique
instruction set and its capabilities.

Motorola’s M6800 customer
applications support ranges from
an extensive literature library to
personalized training and consul-
tation.
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A MECL High-Performance 4-Bit Slice Processor Family

THE FEATURES THE LSI FAMILY
High-Speed Performance Part No. Description Availability
Less than 100 ns per Microinstruction MC 10800 4Bit ALU Slice Now
Bidirection Bus Orientation MC 10801 Microprogram Control Now
LSI Components o MC10802 Timing Function 1977
MI:CL 10.000 Compatibility MC 10803 Memory Interface Now
BCD/Binary ALU MC 10804 ALU Extender 1977
R MC 10805 Bus Translator 1977
MC 10806 Dual Address Register 1977
MC10808 Multibit Shifter 1977

M10800-QUAD-IN-LINE PACKAGE

The Motorola M10800 LSI family brings a new inte-
grated circuit package to the industry. QUAD-IN-LINE
The 48 pin quad-in-line (QUIL) package is designed QUIL PACKAGE
not to be different, but to be better. It requires only 1.0
square inch of circuit board space and results in a 30%
density improvement over the standard 40 pin package. S
N =

0.160
-9 ———f
Control Register
Memory File
A Bus
0 Bus 48P 5100 0.050
Microprogram 0.130
Control i
MC 10801 P ALU
MC 10800
—— CASE 725-01
DIMENSIONS {N INCHES.
N ﬁ— T | Bus
Timin Memory - S S .
MC10'832 Interface The figure to the left shows how four of the basic
MC10803 M10800 devices may fit in a processor svstem. The M10800
building blocks when combined with MECL memories for
control, memory storage and register files, results in a cost
Address Data effective high performance system design. The flexibility,
designed into the parts. allows numerous other configura-
Microprogrammed Processor tions than that which is shown.
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M10800 (continued) LOGIC BINARY 8CD
F = Logic 0 F=Aplus® F=Aplus®
SUMMARY OF MICROINSTRUCTIONS oA SRR N
F=0 F =0 minus A F =0 minus A
F=A F=A F=A
F=0 F=0 F=0
F=A+0 F=A F =9's Comp. A
F=A+0 F=0 F =9's Comp. @
F=A+0 F = A minus 1 F = A plus 2
F=AepD F = @ minus 1 F =0 plus 2
F=Ae®pD F = A minus 2 F = Aplus A
. . q q F=AeQ F =0 minus 2 F =0 plus @
MC10800 4-Bit ALU Microinstructions F-A®O F - A plus2 F - ACC plus A
F=A®o0 F =0plus2 F = ACC plus @
et F=Ae®0 F = A plus A F = ACC minus A
28 L9glLdI O[.)CI'JIIO.HS . F=A+0 F=0plus® F - ACC minus @
21 Binary Arithmetic Functions F = Logic 1 F = ACC plus A F-ACCplusA eQ
: - " F-ACCeA F = ACC minus A F = ACC minus A ® 0
IS.BCD Anthmetnc .Funulions . F-ACC o0 F = ACC plus 0 F - ACC plus A + 0
Arithmetic and Logical Shift Right F=ACC+A F = ACC minus @ F = ACC minus A + @
& F=ACC+0 F = ACC 0
5 . = + = plus A ®
Shift Left (Overflow Det.eued) F-ACC® A S AN T A )
Carry, Zero, Overflow, Sign F-ACCO®A F=ACCoplusA+0
y g
Single Pass Add/Subtract and Shift :z ] ﬁgg 8% A s SIS AL
Single Pass Mask of One Operand F-ACC®AeD
: , F=ACC®A®D
Wflh Anot.her and Compare F-ACC® A+ 0
with a Third. F-ACC®A+0
INC Increment
IMP Jump to NA Inputs

Jump to 1 Bus
Jump to I Bus and Load R2
JPI Jump to R2

JEP Jump to External Bus (Q Bus)
JL2 Jump to NA Inputs and Load R2
MC10801 Microprogram Control Microinstructions JLA - Jump 10 NA Inputs and Load R1
JSR Jump to Subroutine
Six Unconditional Jumps (Four Next Address Sources) ﬁﬂ\ Return '.m"T Submmm‘c 8 . )
. SR Repeat Subroutine (Load R1 trom NA Inputs)
Two Conditional Jumps ) RPI Repeat Instruction (Jump to R1)
Seven Subroutine Instructions BRC Branch to NA Inputs on Condition
Two Conditional Otherwise Increment
Repeat Subroutine Hardware BSR Branch to Subroutine on Condition
Increment Otherwise Increment
ROC  Return from Subroutine on Condition or jump
to NA inputs
BRM Branch and Modify address with Branch inputs
(multiway Branches)
FOB Register File to Q) Bus
RQB Data Register to @ Bus
S . FDB - Register File to Data Bus
MC10803 Memory Interface Microinstructions ODB O Bus to Data Bus
Two.’s Complement Ad(.i/Subtract igﬁ gf& ll{(:;;;ltlcur ll{:g[i)sdtledr pus
Unsigned Data Instructions BDR  Data Bus to Data Register
Push/Pop Pointer AlB ALU to 1 Bus
Add Displacement BIB Data Bus to | Bus
Increment/Decrement by any Constant IDR 1 Bus to Data Register
Shift Instructions ODR - @ Bus to Data Register
Right/Left BRI Data Bus to Register File
Arithmetic/Logical BAR D.utu.Bus to Address Regisler.
Logical Instructions P1Q Pnpc.lmc the 1 Bus to @ Bus via the Data
AND Regls.ter .
. PBOQ Pipeline the Data Bus to @ Bus via the
lf]CIUS'Ye OR Data Register
Exclusive OR PIB Pipeline the 1 Bus to the Data Bus via
Bit Clear the Data Register
Bit Complement NOP  No operation (all busses go to Vo[ Level)
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THE MC10800 4-BIT ALU SLICE

A0 29
Data Bus s Al —=32
{a) ‘ A2 — =134
A3 30
980 ———=—123 13p=—=—180
ST s 081 =~ =22 18}=——181 1 0oLt Bus
B S 1Sl——182 {1
83 =120 16fp=—= 183
ASO - 37
( AS1 - {38
AS2 — =440
AS3 ——=135 S5Fb—— PG Propagate
AS4 ——={ 39 4p——= GG - Generate ALU
ASS ——1 33 33— Cyyut - Carry Out Status
AS6 ——={ 31 66— OF Overtiow Qutputs
Select AS7? ——=445 AA] 2D ~ Zero Detect
Lines ASB 28 22— P¢ } Parity
AS9 ——{19 10— Pg
AS10 ——=1 41
AS11 —=q42 Bpf>—=R 1 Shift LSB ) Register
as12——{43 gl=—— R4 shiftmMsB T Ends
AS13 —=147 7
ASt4 ——=] 46 |71_vcco(cnu)
AS15 ——— 1B 12
36 :1— Vee (Gaa)
Latch Clock AS16 ——=q 26 48
ACC. Clock ~ Clk ——eq 27 251—\/77(12.0 Vac)
Carry ln - C |y ——=1 44 1
24 j—vEE (-6.2 Vdc)

INPUT/OUTPUT DIAGRAM

Contained on this chip are the following functions:

BLOCK DIAGRAM

A BUS
P4 0B8US
l ;
= . o
A INPUT |-
AS16(LCI - LATCH moTrs
L gL I
o [‘;::31 ]
N -
AS2 = MASK Y INPUT |- £ t 22(‘)
AS3 i MUX Mux [ » to ast
.
XN OUTPUT r_* & nss
7 BUS
! CONTROL = ASE
AS10 — COMPLE )
AS11 @ e MENTER| W
| L"l* ‘ Yin
|
=
AS12 o
Cout = -
OPG_ ADDER/+
GG - —
PAR
car ™ 1 f= Cin
QOF = & 4
l I 3 A
R4 el | |accumuLATOH| . e
4| , 1 o
ey - ] | ML Ind . AS1Y
AS13 - SHIFT | L _—
AS14 - NETWORK L. T ' T L Ca
20 - 1] | ’ —
PAR RES = o 4
INPUT le =
8uUS -
CONTROL e Ass

| BUS

Circuit inputs and outputs consist of the following:

® 4.Bit ALU a)
® Shift Network
® Accumulator b)
® |/O Structures

c)
Provisions have been included for lateral expansion to d)

any bit length in increments of 4 bits. Vertical expansion
is also permissible—to permit pipelining for increased data e)
throughput rates. The processor slice and associated cir- f)
cuits (MC10801—-MC10803) are suitable for use in single
or multi-bus systems.

q)

Two bidirectional ports: 0", "’I’" (4-bit width each).
One single direction port: A",

Two bidirectional lines, one at either end of the
shift network (R-1, R4).

Sixteen Select Lines (AS0-AS15), for controlling
data flow and for determining operations on data.
Two clock input lines (latch clock AS-16; accumu-
lator clock C.

Carry inputline (C;,).

Five ALU-status output lines (propagate, generate,
carry out, overflow, and zero detect).

Parity output lines.
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THE MC10801 MICROPROGRAM CONTROL FUNCTION

BLOCK DIAGRAM

x8

cs3 Dn NA
T | el
— 4 — - — 8
. . B 11 1L o
- o ”
_L _L — Pop 1 Address
N —+e=l  Mux Mux T Logic e
Oecode y Cont — ~13
G il
B - X
|
— J ro © _‘
Mux
J _ -
_J ‘ M jet+—or
Carry B
b 4 —_—  — 4+ 4+ 4 1+ — ‘
- — I 1 ~+ tecC
Mux B —] ] I Cou
RS Mux
L{ ] ‘l'J Logic e L
g
| | | RS J [ o
FF ok
r3 © +——¢ x c o1
T L——e1  Mux
r L { ledr1 ¢
J | E—
L — 4+ 4 & e — R
[ L S S— I I S 1 [ L ﬁ
Butfer —1-— S5
| . !
[1] R3 cs1 cs2 18 CS6 CS7 CS8 08 RO Clk

(Status} tCMA)

The MC10801 is a component part bf the M10800 high-
speed microprocessor kit. In addition, this LS| circuit may
be used as an independent component, for computer con-
trollers, microprocessors and microcontrollers.

INPUT/OUTPUT DIAGRAM

Contained on this chip are the following functions: P
o . CQ1C11C2 tC3
@ Control Registers (4-bit, expandable) P
® Control Memory address register I tr g o
® 4 x 4 push/pop LIFO stack, for nesting subroutines. B ‘ 181 - ~-— 081 ' e
. . .. NROtBUS g ] | QB2 [ PUWUt Bus
® Sixteen address control functions for conditional and l Teoau | - o 0B3 ’
unconditional jumps, and for subroutines cso - L—e— R30 ) Status
. g . « CS1 - - ——®— R31 Register
® internal instruction register, repeat register, and a e o ‘ gat
cascadable 4-bit status register with conditional CS3 —— o [ -— R33 J Oututs
oy Select Lines CS4a B
branch capability ¢ con :1 7(:2‘;_5051 - 00 ) Cone
CS6 —— ——=— ROV °, Memory
cs7 — = R02 | Acdres
Other features of the MC10801 include: P —| T Re
o R p n D,,— [ ®—=Cgyt Carry Qut
® Next Address mask capability on certain instructions et o : °
. R RST —
® 3separate branch inputs for up to 8-way branch o
e . . € xtender Bus XB [*——— Ve GNO
capability (2 chips required) o G fe— vy 20V
® Addressing of up to 256 words with a single MC10801 Clock  CLK —+f [ Vgg 52V
using row/column jumping (65K words with 2 chips) T
® Fast increments for incrementing the micro program . 2 ;’ qq
ranr z z 2z
address register e
® Extender Bus for multiple chip operation Next Address
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THE MC10802 TIMING FUNCTION

BLOCK DIAGRAM

Start —.1 Start Sync.

Clock !
Y 1 Y

Go/Halt —fm EE— — ¢1
[ ———8 ¢2

SC/SP —e h4f¢ Buffer .
Shifter » > o3

Reset i Control

Run/Maint. e ? T ? [ l » o
out
LPin/Cin e -

FrTT .

TSO TS1TS2 TS3 TS4 TS5 TS6 TS7

The MC10802 is acomponent part of the M10800 high-
speed microprocessor kit. Contained on this chip are the
following functions:

4-Phase Clock Counter

MECL 10,000 Compatible Output
Start Synchronizer

Programmable Phases
Programmable Double Phase Time

In addition to providing multiphase clock signals, the
control inputs on this chip permit single-stepping a micro-
processor for diagnostic or checkout purposes.

INPUT/OUTPUT DIAGRAM:

(Speed: =~ 80 MHz, Typical) Clock Reset
|
' ]
TS0 —»J 1
TS1
| T82 ——» = 01
Select | rg3-——wf - — = 2 Clock
Lines TS4 ——»| b - $3 Phases
TS5 ——— CASE - 04
TS6 ——— o |
Y VO] RT'%/Z“ : ‘» = L@g,t Last Phase Out
Start St -
Go/Halt G/H —- t -= CC Cycle Complete
Single Cycle/Single Phase SC/SP "'>{
Last Phase In/ Carry InLQjn/Cijn — —* — f 1

(Gnd) VCC VCCO VEE( 5.2 V)
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THE MC10803 MEMORY INTERFACE

BLOCK DIAGRAM
MS14 MSO MS1 MS2 MS3
Data
Bus
- | |-, f ™~ Data | Bus
c Register - AL —8 0 Bus
E Fite
Address R [— ——————— |
Bus T M A= 1
E CT A _—MMUXQ-Q-JI PC (MRO) I
R R | | MDR
| MR1 | i
MS4 [
| MR2 MS12
MS13
| MR3 |
| L ,
L |
L € Clock
- A
M - P
MS5  —{ ) Fout u -——
MS6 —g  Micro - A —— x —
e ALU
MS7  — e —
Destination [ 8 B g
MS8  —f-
Decode | ™M -y———
MS9 —@  Logic | u
- x s
MS10 —gm
MS11 —gm .
GG PG Cjn/ Cgut
OF ZD R-1 R4
Pointer
Inputs
INPUT/OUTPUT DIAGRAM
The MC10803 is acomponent part of the M10800 high-
speed microprocessor kit. Contained on this chip are the 60 e ‘
. . ot B
following functions: Memor s Data b = ety {
. 0 o oy o
® Memory Address Register o — = bae— 83
® Memory Data Register R {:;:3 p: ot S
® ALU for Address Generation and Manipulation e D OuR
® Four 4-Bit Register Files s
S belule CASE — A?{ Memory
L . . . . M 725-01 - a2 { Goaon
This circuit is 4-bits wide and is fully expandable. 1tis o ? [——
intended to be a basic interface circuit between memory | sawe Mt -—vsa
and a processor, for generating memory addresses and ' o
routing data. It can also assume ALU responsibility in e :1 b = 213 o0 Biomaaate 2er0 Barecs
minimum systems. The MC10803 is capable of twelve oo B
basic register/bus-ALU operations, and 17 transfer/storage co e
operations (for data manipulation). L Ve bV
A:ov-us-:e.' MS11 Vyy 40V
v, GND
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A

A Schottky TTL High-Performance 4-Bit
Slice Processor Family
MC2901 FOUR-BIT BIPOLAR MICROPROCESSOR SLICE

GENERAL DESCRIPTION

The four-bit bipolar microprocessor slice is designed as a
high-speed cascadable element intended for use in CPU’s,
peripheral controllers, programmable microprocessors
and numerous other applications. The microinstruction
flexibility of the MC2901 will allow efficient emulation
of almost any digital computing machine.

The device, as shown in the block diagram below, con-
sists of a 16-word by 4-bit two-port RAM, a high-speed
ALU, and the associated shifting, decoding and multi-
plexing circuitry. The nine-bit microinstruction word is
organized into three groups of three bits each and selects
the ALU source operands, the ALU function, and the
ALU destination register. The microprocessor is cascad-
able with full look-ahead or with ripple carry, has
three-state outputs, and provides various status flag out-
puts from the ALU. Advanced low-power Schottky
processing is used to fabricate this 40-lead LS! chip.

DISTINCTIVE CHARACTERISTICS

® Two-address architecture —
Independent simultaneous access to two working
registers saves machine cycles.

® Eight-function ALU —
Performs addition, two subtraction operations,
and five logic functions on two source operands.

® Flexible data source selection —
ALU data is selected from five source ports for a
total of 203 source operand pairs for every ALU
function.

® Left/right shift independent of ALU —
Add and shift operations take only one cycle.

® Four status flags —
Carry, overflow, zero, and negative.

® Expandable —
Connect any number of MC2901's together for
longer word lengths.

® Microprogrammable —
Three groups of three bits each for source operand,
ALU function, and destination control.
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MICROPROCESSOR
SLICE BLOCK DIAGRAM

r 1
] 1 |
RO SR O S
.9.'L’+5L‘T';7"j“
Oesuination | ALU
Control l Four Source i
Micromstruction Oecode

Clock

A' (Read)
Address

u
{Read/Write)
Addruss

o {l 1

RAMG RAM Shitt RAMg |= =

‘8" Data In

L4

RAM
16 Aduressable Registers

BT Address 4. o
Data  Data
Nut Qut

A° Address cp

r {
LO/RY "0 1] ]
Eaas I 13 -
l Q St l
|

L

I3

ar

ngister

T

]

. .
'L}ud

o

{
L

D A

Selector

ALU Data Source

L. A4
3 G
- B
8 Function ALU b Cnea
b - FJ s
p——== Overflow
}- —~— £ 000U
Ll !
F

A
—| Output Data Selector

¥
T
L)' Data Out

gnt

- J

Package
Type

Temperature
Range

Vee

Device
Type

Hermetic DIP

0°c 1o +70°C

4.75V 105.25 V

MC2901 LC

Hermetic DIP

-55°C to +125°C

4.50 V 10 5.50 V.

MC2901 LM

Dice

0°c w0 +70°C

MCC2901 C




M2900 FAMILY (continued)

MC2909 MICROPROGRAM SEQUENCER

DISTINCTIVE CHARACTERISTICS GENERAL DESCRIPTION
® 4-bit slice cascadable to any number of microwords The MC2909 is a four-bit wide address controller in-
® |Internal address register tended for sequencing through a series of microinstruc-
® Branch input for N-way branches tions contained in a ROM or PROM. Two MC2901's
® (Cascadable 4-bit microprogram counter may be interconnected to generate an eight-bit address
® 4 x 4 file with stack pointer and push pop control for (256 words), and three may be used to generate a
nesting microsubroutines. tweive-bit address (4K words).
® Zero input for returning to the zero microcode word
® |ndividual OR input for each bit for branching to The MC2909 can select an address from any of four
higher microinstructions sources. They are: 1) a set of external direct inputs (D);
® Three-state outputs 2) external data from the R inputs, stored in an internal
® All internal registers change state on the LOW-to- register; 3) a four-word deep push/pop stack; or 4) a
HIGH transition of the clock program counter register (which usually contains the
last address plus one). The push/pop stack includes
certain control lines so that it can efficiently execute
nested subroutine linkages. Each of the four outputs can
be OR’ed with an external input for conditional skip or
branch instructions, and a separate line forces the
outputs to all zeroes. The outputs are three-state.

MICROPROGRAM SEQUENCER BLOCK DIAGRAM

R Push/Pop FE
i“ I File
Register Enabie
Enable
RE ~ -—}Address Registerf= -To Stack Pointer
| f
r4 1 axarie
. |
Direct | j
Inputs 4 4 a +
D - e | 7t —4 Clock
N R N |
D AR F uPC =
Sg > - )
e Multiplexer L - M'°'°p'°9'f’"‘
Sy - - ICounter Register
Xg Xy Xg Xz
oLt 1 1 !
ORjp . 4 +— ) |
ORy > 4
ORg » | |
[ J T 4
Zero
<+t 1+

—1
4 Incrementer
Output
Controt \
o] . ‘
Yo Y? Cn /A Ch+a

Package Temperature Device
Type Range Vee Type

Hermetic DIP| 0°C to +70°C [4.75 V t0 5.256 V |MC2909 LC
Hermetic DIP|-556°C to +125°C[4.50 V t0 5.50 V |[MC2909 LM
Dice 0°c w0 +70°C MCC2909C
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M2900 FAMILY {continued)

PRODUCT PREVIEW

Device No.* Description
MC2902 Carry Lookahead Chip
MC2905 LS| 3us Transceivers
MC2906 LS| Bus Transceivers
Mc2907 LS| Bus Transceivers
MC2911 Minimicroprogram Sequencer
MC2915 LS1 Bus Transceivers
MC2916 LS| Bus Transceivers
MC2917 LSI Bus Transceivers
MC2918 One-by-Two Port Register

*Contact your nearest Sales Representative for Availability

MC2911 Minimicroprogram Sequencer MC2918 One-by-Two Port Register
The MC2911 contains nearly all the power of the A four-bit register, one set of inputs; two sets of out-
MC2909 in a space and cost saving 20-pin package. puts — three-state and regular Schottky TTL. ideal for
Delay from clock to output is typically 40 ns, status registers, data bus interfaces.
Direct D
inputs A4 4 Push/Pop _ < Do Jdo al . Qg
I File
Register Enable r 0Oy Standard
Enable cP 4 - . B _Q,p Outputs
RE Address Register[™ Stack Pointer | |
=
t 0y ——1 Ip a
= - 4 X 4 File # .
-C al _| L —jo~vo
. T e e D —a
— r‘—— —¢ Clock 2——+—o  aopt+——— |
{ [ Y4
. D AR F uPC
° Multiplexer Microprogram cP 6~1 Three-State
ultiplexe ~"|Counter Register Outputs
S x X7 X X (
Fero 0 1 2 3 ‘Y2
54 03— ° a —
J [ - W Clock l B r
ce o4 dcr a — Y3
Incrementer r— OE 4,>. _ _ 4
Output Output
Control Control
OE
Yo! Yq1 Yol vy Cn Ch+a
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Micromodules — A New Product Line from Motorola

Microprocessors are changing a lot of design
and manufacturing concepts — as well as a lot of
well-entrenched and dearly held marketing philoso-
phies. At Motorola, we have always adhered to the
charter of supplying the wide range of components
needed for the manufacture of electronic equip-
ment, leaving the manufacture of the equipment itself
to our customers. While this charter still applies, the
MPU has changed the definition of “equipment,” rais-
ing it to a higher level of system sophistication and
spawning new building blocks of ever-increasing
complexity.

It started with Support Products for the M6800
microcomputer components — a series of develop-
ment aids that permits the system designer to “exer-
cise” the MPU components and to “exorcise” the
user program that converts an uneducated computer
into a dedicated, functional instrument. Called the
EXORciser, this development tool is, in essence, an
expandable microcomputer, designed to facilitate
emulation and debugging of a systems designer’s
unique end product. Obviously, it is more than just a
component, but it's an indispensable stimulant
toward the implementation of a specific MPU family.
So — If not we, — who?

Expanding The Concept

But the microprocessor itself is more than just
another component. it's a viable, working computer
that needs only auxiliary memory and interface (and
some dedicated software) to make it useful for an
almost infinite variety of processing and control
applications. How much memory? How much inter-
face? About the only thing that prevents the manufac-
turer of a general purpose microprocessor from put-
ting all this memory and interface on the same chip
with the MPU is that he can't anticipate the eventual
application. But wouldn't it be convenient to be able
to buy a microcomputer with just the right amount of
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circuitry, ready for programming to your needs?

Well, we are not yet ready to build single-chip
MPUs dedicated to every conceivable end use, but
we can take a lot of the design time out of system
hardware implementation. And so, a new Motorola
department — Microsystems — was born.

Microsystemsis anoperations groupthatele-
vates microcomputer system design from the pack-
age level to the board level. Its charter includes the
development of interactive modules ranging from
complete, off-the-shelf microcomputers with fixed
capabilities (ready for dedicated programming), to a
variety of mix-and-match board assemblies that give
the designer a wide latitude of system options.

The scope of the program is indicated by a family
of Micromodules recently introduced. These include
(see product descriptions for details):

A complete single-board Microcomputer

A CPU (Central Processing Unit) Module

A 32/ 32 1/ 0 Module

An 8K/16K AROM/ROM Module
These are supplemented by the existing complemen-
tary EXORciser Modules which add five additional
memory and interface options to the system. And the
near-term introduction schedule is even more im-
pressive, comprising a series of capabilities
(A-D/ D-A Modules, Timing and GPIB Modules, etc.)
that extend modular simplicity to ever-widening ap-
plications.

The Micromodule approach to microcomputer
design is offered as an adjunct to, not a substitute for,
the more fundamental design with basic compo-
nents. It is available to those with small volume or
limited development and manufacturing resources,
or where design and development time-savings is of
significance. And it is backed by a custom design
capability that could provide cost-effective solutions
to complex problems. Your inquiries are invited.



MICROMODULES

MONOBOARD MICROCOMPUTER
{(Micromodule 1)

MGBMM01 M68MMO1

Complete microcomputer on a board

M6800 Microprocessing unit (MPU)

1MHz crystal controlied clock

Reset circuitry

1K RAM

Sockets for four-1K AROM or ROM

Three MC6820 peripheral interface adapters

EXORciser and Micromodule Family bus compat-
ible

36K bytes of unused memory addresses available

Dynamic memory refresh circuit

CENTRAL PROCESSING MeBMMO2 1 l__
UNIT MODULE —T= =

(Micromodule 2) ’ 2 e
[ 2 S e
Logic

MGBMMO2 N A I i

M6800 Microprocessing unit (MPU) ! ! : |
1MHz crystal controlled clock ™ el
Reset circuitry
EXORciser and Micromodule Family bus compat-
ible "y s
Top of user memory address selectable
Timing and control for three-state, halt, DMA and | T
refresh operations

J N

with Optionst Drivers

32108 Line 32 Outpul Oste Latehes
2na Optional Termination

32/32 INPUT/QUTPUT MODULE M68MMO3 |
(Micromodule 3) - T R

M68MMO3 | i E"’]‘
32 bits of input in four contiguous 8-bit bytes 1 1 J[u 18

32 bits of latched output in four contiguous 8-bit v '
byteS &:-:‘- Conwol  Address Ot Bosra
EXORciser and Micromodule Family bus compat- o
ible
Selectable base memory address

)

2 Bl S T —
Sockens fs B 1K X B AROM t —
FI ST OSSR

it o ran s
Sockan for 8 1K X8 AROMe |
Sial—uh—to Al %

Owtn AaSren Erabie

8K/16K AROM/ROM MODULE
(Micromodule 4)

M68MMO04

Sockets for from one to sixteen 1K x 8-bit AROM L oo st St
or ROM devices

EXORciser and Micromodule Family bus compat- e ¢ fe  fi N e—
ible ‘

Selectable base memory address for each 8K
memory block o ot

M68MMO04
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@ MOTOROLA

MEMORIES

Memories are among the most important parts used in digital data-processing systems. In
addition to Read Only and Random Access Memory devices, Motorola also is supplying Memory
Systems and Micromodules for those whose requirements go beyond the individual "chip’’ stage.

Read Only Memories are available from Motaorola in three ways:

1 In Mask Programmable (custom programi form; the customer defines the memory content
before the final metallization step, permitting the devices to be designed for a specific
application.

2 In Programmable (PROM) form; UV Erasable Memories provide flexibility in system develop
ment by permitting erasure of memory content and re-programming for current needs.
Field-Programmable PROMs allow custom programs on a small-quantity basis through use
of fusable nichrome links, bypassing the expense of a mask-program effort.

3. In Pre-Programmed form; these low-cast, off-theshelf ROMs contain specific popular
programs, particularly in code converter and character generator functions.

TABLE OF CONTENTS

Page
MOS Read Only Memories . . . . . . . ... 36
MOS Random Access Memories . . . . .. .. ... 38
Bipolar Programmable Read Only Memories .. ... ... .................. 39
Bipolar Random Access Memories . . ... ... ... ... ... 39
Memory SYSteMS . . . . . oo 40
Micromodules . ... .. 40

NOTE: Memory Interface circuits
are shown on pages 77 thru 81,
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MOS READ ONLY MEMORIES

NMOS (Ta = 0 to 70°C unless otherwise noted.)

OPTIONS No. of Access Power
Size Chip Time Supplies No. of
(Organization) Mask -Programmable* Pre-Programmed Selects (ns max) V) Pins
FOR M6800 MICROPROCESSOR AND OTHER BUS-ORIENTED APPLICATIONS
16K Bits MCM68316E MCM68316E-91 — Code converter
(2048 x 8) See MCM6591 data sheet for detail
3 500 +5 24
MCMG68316E1 — -
Ta = 40 10 85°C
MCMG6832 MCM683291 — Code as above
1 500 +12,+45,-5 24
MCMG5317 - Pin MCM65317-91 — Code as above
compatible with
2708 PROM
8K Bits MCMG830A MCMG6830-8 - Programs: MIKBUG, 4 500 +5 24
(1024 x 8) MINIBUG, Test Pattern
MCM68308 MCM68308-7 — Programs: Same 2 500 +5 24
as above
MCM65308 MCM65308-7 — Programs: Same 2 350 +12,+45, -5 24
as above
FOR CHARACTER GENERATOR APPLICATIONS
8K Bits MCM6570 — Shift | MCM6571,A — ASCll and Greek
128 Characters Capabtlity Characters, Shifted
9 x 7 Matrix MCM6572 — ASCI! and Greek, Not
Horizontal Scan Shifted
MCM6573 — Japanese Characters,
Not Shifted
MCM6574 - Math Symbols and
Pictures, Shifted
MCMG575 — Alphanumeric Control
+5 -
Characters, Shifted — *12,45,.-3 o
MCMG6576 — British Standard
Characters, Shifted
MCMG6577 — German Standard
Characters, Shifted
MCMG578 — French Standard
Characters, Shifted
MCMG579 - General European
Standard Characters, Shifted
8K Bits MCMG6580 - Shift MCM6581 — ASCII and Greek
128 Characters Capability Characters, Shifted
7 x 9 Matrix MCM6583 — Japanese Characters, Y LR 24
Vertical Scan Not Shifted
8K Bits MCMG670 1 500 +5 18
128 Characters
7 x 5 Matrix
Horizontal Scan
CODE CONVERTERS
8K Bits MCM6560 MCM6561,2 —- 1024 x 8; Codes:
1024 x 8 or Selectric to ASCII
2048 x 4 ASCII to Selectric
Modified 8-bit Hollerith to ASCII 2 350 +12, 45, -3 24
ASCII! to Modified 8-bit Hollerith
EBCDIC to ASCHI
ASCII to EBCDIC
16K Bits MCMG6590 MCM6591 — Codes as above plus 1 800 +12,+5, -3 24
2048 x 8 128 USASCII Characters using
mixed fonts
RHYTHM GENERATOR for Electronic Organs
7168 Bits MCM6550 - — teye = +15, +5, -3 40
16 Patterns of Requires no 1 ms
24 or 32 Beats external counters

*Mask programmable ROMs are manufactured according to a bit-pattern supplied by the customer.

assigned to each individual pattern.

Selectric is a registered trademark of IBM.
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MOS READ ONLY MEMORIES (continued)

CMOQOS
Access Power
Size Time Supplies No. of
{Organization) Options (Mask-Programmable*) {ns max) (V) Pins
1K Bits MCM14524A Ta = -5510+1 25°C 2650«
+3to +18 16
(256 x 4) MCM14524C —- Tp =-4010 +85°C 4000

*Mask-Programmable ROMs are manufactured according to a bit-pattzrn supplied by the customer. A special device number (SCMxxxx) is
assigned to each individual pattern.

=Measured with Vpp = +6 V, Tp = 25°C.

' UV ERASABLE PROM

NMOS (T = 0to 70°C)

No. of Access Power
Size Chip Time Supplies No. of
(Organization) Description Selects {ns max) (V) Pins
8K Bits MCM68708 Pin equivalent to 2708, upward pin 1 500 +12,+5, -5 24
(1024 x 8) compatible with popular 16K ROMs
16-PIN PACKAGES 24-PIN PACKAGES

40-PIN PACKAGES

L SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 716

L SUFFIX
CERAMIC PACKAGE
CASE 715
P SUFFIX )
PLASTIC PACKAGE L SUFFIX
CASE 648 CERAMIC PACKAGE

CASE 716-03
UV ERASABLE PROM ONLY

18-PIN PACKAGES

P SUFFIX
PLASTIC PACKAGE
l P SUFFIX CASE 711
18 PLASTIC PACKAGE
1 CASE 709
P SUFFIX
PLASTIC PACKAGE
CASE 707
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MOS RANDOM ACCESS MEMORIES

NMOS (T4 =0 to 70°C unless otherwise noted.)

Access Power
Size Device Time Supplies No. of
(Organization) Description No. (ns max} (V) Pins Case
16K Bits Dynamic MCMG6616-3 200
{16384 x 1) MCM6616-4 250 +12, 45, -5 16 690, 648
MCM6616-5 300 |
4K Bits Dynamic MCM4027 -2 150 |
(4096 x 1) MCM4027-3 200 +12, 45, -5 16 690, 648
MCMA4027-4 250 I
MCM6604 350
MCM6604-2 250 +12, 45, -5 16 690, 648
MCM6604-4 300
MCMBGO5A 300
MCMG605A1 150 +12, 45, -5 22 677, 708
MCM6605A2 200
MCM4096* 350 +12, 45, -5 16 TBA
4K Bits Static MCM6614* 300 +5 18 707, 726

{1024 x 4)
1K Bits Static MCM6810A 450

(128 x 8) MCM6810A1 350

Ta - 40 to +85°C MCM6810AC 450 o 24 Al
Ta = -40 to +85°C MCM6810AC1T 350
CMOS

256 Bits Static - Ta - -55 to +125°C MCM14537A | 4000-

(256 x 1) Ta - -40 to +85°C MCM14537C 6000~ | ‘3to*18 16 e
256 Bits Static -~ Tp = -55 to +125°C MCM14552A 3000 3618 " 716
(64 x 4) Ta - -40 10 +85°C MCM14552C 6000= 716, 709
64 Bits Static - Ta - -55 to +125°C MCM14505A 640 = 31018 1 632
64 x 1) Ta - -40 10 +85°C MCM14505C 750 = 632, 646

' To be announced. =Measured with Vpp  +5 V, T = 25°C.

22
1 |}
L SUFFIX P SUFFIX P SUFFIX L L SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 632 CASE 646 CASE 648 CASE 677
RIE
L SUFFIX P SUFFIX P SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 690 CASE 707 CASE 708 CASE 709

L SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 716 CASE 726
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BIPOLAR PROGRAMMABILE READ ONLY MEMORIES

These field Programmabie Read Only Memories (PROMs) can be custom programmed to any pattern using a simple pro-
gramming procedure fusing appropriate nichrome metallization links.

TTL
Access
Size Device Time Pp Temperature No. of
(Organization) No. Description {ns typ) (mW typ/pkg) (°c) Pins Case
512 Rits MCMS5003 Open Collector 75 = 500 Oto +70
(64 x 8) MCMS303 -55t0 +125
- 24 623
MCM5004 2 k$2 Pullup Resistor 75 = 600 0to +70
MCMs5304 -55t0 +125
4K Bits MCM7640* Open Collector
(512 x 8) MCM7641+ 3-State Qutput 24 ZEGlis
4K Bit MCM7642 Open Collect 40 200 Oto+70
its * pen Collector
1 7
(1024 x 4) MCM7643* 3-State Qutput 8 R
MECL o S
256 Bits MCM10139A * T 10 500 010 +70
(32 x 8) (32 x 8) 16 620
1K Bits MCM10149 25t 540 -30 to +85
(256 x 4)
*To be announced. =Max over temperature range. t Max at 25°C
BIPOLAR RANDOM ACCESS MEMORIES
TTL
Access
Size Device Time Pp Temperature No. of
{Organization) No. Description {ns max) {(mW typ/pkg) (°c) Pins Case
1K Bits MCM93415* Open Collector 35 550 0to+70 16 620, 648
(1024 x 1) MCM93425* 3-State Qutput
MECL
1K Bits MCM10146 10415A Replacement 29 500
(1024 x 1)
256 Bits MCM10144 10410 Reptacement 26 420 Oto +75
(256 x 1) MCM10152* 15 500 16 620
128 Bits MCM10147 10405 Type 121 420 -30 to +85
(128 x 1)
64 Bits MCM10145 Register File 15 625 0to +75
(16 x 4)
16 Bits MCM10143 Mufitiport Register File 145+t 610 -30to +85 24 623
(8 x 2)
*To be announced. tMax at 25°C
16 |
L SUFFIX R L SUFFIX 15" P SUFF!X
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 623 CASE 649
P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 701 CASE 726




MOS MEMORY SYSTEMS

Organization System Description Availability
16K x 16 MMS1116 Add-in for PDP-11/05, 10, 15, 20, 35, 40, 45 Now
16K x 8 MMS68100 Hidden Refresh for M6800 Systems Now
Option 1 8K x 8
Option 2 4K x 8
16K x 8 MMS68102 Battery Backup for M6800 and Other Synchronous Systems Now
Option 1 8K x 8
Option A 16K x 9
Option A-1 8K x 9
16K x 8 MMS68103 Same as MMS68100 Now
Option 1 8K x 8
16K x 16 MMS1110 Add-in for 11/03G LSI 11 Now
32K x 18 MMS3400 For Large Systems March 1977
64K x 9
32K x 8 MMS80810 For 8080 and Others March 1977
Option 1 16K x 8
Option A 32K x 9
Option A-1 16K x 9
16K x 16 MMS1118 Add-in for PDP-11/04, 34 Now
= == =

8K/16K AROM/ROM MODULE
(Micromodule 4)

M68MMO04

Sockets for from one to sixteen 1K x 8-bit AROM
or ROM devices

EXORCciser and Micromodule Family bus compat-
ible

Selectable base memory address for each 8K
memory block

M68MMO04
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@ MOTOROLA

LOGIC FAMILIES

Maotorola carries a comprehensive inventory of standard components encompassing all major
digital logic families and technologies.

TABLE OF CONTENTS

Page
COMPLEMENTARY MOS — CMOS . . . . e s e s s 43
EMITTER-COUPLED LOGIC — MECL
MECL 10,000 Series — High-speed logic family with propagation delays inthe 2nsrange. .. .......... 49
MECL 111 MC1600 Series - Highest-speed logic family available, with clock frequencies
in excess of 500 MHz and propagation delays inthe Tnsrange .. . ... ... ... ... ... ...... 51
MEGALOGIC LSI
MC8500 Series — Low-cost LS| components designec for dedicated applications
in computer and industrial equipment . . . .. L e 52
TRANSISTOR-TRANSISTOR LOGIC — MTTL
SN541L.S00/SN741L.S00 Series — Motorola has undertaken the task of becoming a major
supplier for high-speed, low-power Schottky TTL product line represented by this
series. Contact your Motorola representative for product availability . .. .. ................. 53

MC5400/MC7400 Series — Medium-speed family with high noise immunity; designed for
app'ications requiring clock frequencies to 30 MHz and switchirg speeds in the
12-15 ns range under moderate capacitive loacing . . .. . ... ... ... ... .. bbb

MC3100/MC3000 Series (MTTL 11l — MC74H0O0/MC54H00) — High-speed family for
operation at clock frequencies in the 30—50 M-z range. Features good external-noise

immunity, high fan-out and the capability to d-ive lines up to 600 pF capacitance . ............ 58
MC2100/MC2000 Series (MTTL It — SUHL) — High-speed family with flip-flop clock

frequencies as high as 70 MHz . . . . . . . .. . 59
MCS500/MC400 Series (MTTL | — SUHL) — Medium speed family with flip-flop clock

frequencies up to 35 MHz . . . . L L 60
MCA300/MCA000 SEries, . . . o o e e e e e e e e e 61
MCB8200/MCT7200 SEII S, . . . v o v ot e e e e 63
MCO300/MCB300 Series . . . o o ot e e e e e e e 64

Complex TTL functions designed for medium--o-high speed operating range.
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LOGIC FAMILIES (continued)

TABLE OF CONTENTS {continued)

DIODE-TRANSISTOR LOGIC — MDTL
MC930/MC830 Series — Wide variety of logic functions for general-purpose, medium-speed
APPICALIONS . L . o e e e e e e

RESISTOR-TRANSISTOR LOGIC — MRTL

MC800/MC900 Series — Combination of medium-power and low-power dissipation circuits
for applications requiring nigh fan-out . . . .. .. ... L. e

HIGH-THRESHOLD LOGIC — MHTL

MC660 Series — Especially designed to meet the high-noise immunity requirements of
industrial eNVIFONMENTS . . . . . . . . e e e e e e

MONOLITHIC DIODE ARRAYS

MC1100 Series — Arrays designed for applications requiring high currents {to 400 mA
continuous, in dual in-line package) and fast switching. . . .. ... ... ... ... .. ... .. ..
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Complementary MOS

Motorola's Complementary MOS (CMOS) design and manufacturing facil-
ity offers the inherent advantages of CMOS—low power dissipation, flexible
power supply requirements and high noise immunity—in three unique,

system-oriented categories:

® A large complement of diversified MSI/SS|I components, available off-
the-shelf, for complete system designs.

® A group of standard LSI components, dedicated toward the most-
effective designs for specifically designated systems.

® A custom capability for the development and production of proprietary

customer-initiated circuits.

OFF-THE-SHELF MSI/SSI CIRCUITS
Series MC14000/MC 14500

These standard lines of MSI/SS! circuits contain
a large complement of devices designed to the new
JEDEC B-Series Specification with low-power Schottky-
compatible buffered outputs. The B-Series line is broad
enough (more than 100 device types are now available)
to permit complete system design. Compatibility with
Motorola non-buffered devices (with increased speed
capabilities) and with Schottky TTL provides mix and
match versatility for added performance potential. De-
vices are available in ceramic and top-reliability plastic
packages.

STANDARD LSI
Series MC14400

This series of highly complex devices consists of
single-chip subsystems tailored for specific applications.
Designed to maximize efficiency in systems requiring
large-scale timing, control, conversion and interface func-
tions, these circuits find wide potential use in industrial/
commercial electronic systems.

CUSTOM CMOS

A new and modern facility in Austin, Texas is devoted
exclusively to the design and production of MOS com-
ponents. Motorola-developed design techniques now
permit a combination of both digital and linear functions
on the same chip, thereby extending the performance
enhancement of customer-required special functions.
For details regarding the custom capability, please con-
sult your Motorola Sales Office.

Note: Ask vyour sales representative for copies of
Reliability Reports:

CMOS LIFE STRESS TESTING
CMOS PLASTIC PACKAGING SYSTEM

World Radio Histoi




CMOS INTEGRATED CIRCUITS
B-SERIES FAMILY DATA

The CMOS Devices which have a B suffix meet the
minimum values for the industry-standardized” family
specification for the B Series. Some of these standardized
values are shown in the Maximum Ratings table.

The B-Series devices are compatible with the other
devices in the CMOS product line. Features include:

® All buffered outputs
® 3-18 volt operational limits

® Capable of driving two low-power TTL loads, one
low-power Schottky TTL load, or two HTL loads
over the rated temperature range

® Maximum input current of +1 uA at 15 volt power
supply over the temperature range

® Parameters specified at 5.0, 10, and 15 volt supply

® Noise margins of 1.0 V min @ 5.0 V supply
2.0V min ® 10 V supply
25V min @ 15V supply

For the industry-standardized B series, the maximum
ratings and recommended operating range are shown at
the bottom of this page. Additional specification values
are shown on the individual data sheets.

Switching characteristics for the B-Series devices are
specified under the following conditions:

® | oad Capacitance, C(_, of 50 pF

® |nput pulse voltage equal to +Vpp supply voltage
® [nput pulse rise and fall times of 20 ns
®

Propagation Delay times measured from 50% point of
input voltages to 50% point of output voltage

® Three different supply voltages: 5, 10, and 15 V

Exceptions to the B-Series Family Specification

There are a number of devices which have a B suffix
whose input and/or outputs vary somewhat from the
B-Series family specification because of functional re-
quirements. Some categories of notable exceptions are:

® Inverting buffers with only one stage of buffering do
not meet the input voltage specification.

® Devices with specialized outputs on the chip, such as
NPN emitter-follower drivers or transmission gates,
do not meet output specifications.

® Devices with specialized inputs, such as oscillator
inputs, have unique input specifications.

Input Voltage

The input voltage specification is interpreted as the
worst-case input voltage to produce an output level of
1" or 0. The 1" or 0" output level is defined as
a deviation from the supply (Vpp) and ground (Vsg)
levels. For a 5.0 V supply, this deviation is 0.5 V; fora
10 V supply, 1.0 V;and for 15V, 1.6 V. As an example,
in a device operating at a 5.0 V supply, the device with
the input starting at ground is guaranteed to switch on
or before 3.5 V and not to switch up to 1.5 V. Switch-
ing and not switching are defined as within 0.5 V of the
ideal output level for the example with a 5.0 V supply.
The actual switching level referred to the input is be-
tween 1.5V and 3.5 V.

Noise Margin

The values for input voltage and the given defined out-
put deviation lead to minimum noise margins of 1.0 V,
20V, and 25 V for a 5.0V, 10 V, and 15V supply,
respectively.

Output Device Current

Devices in the B Series are capable of sinking a mini-
mum of 0.36 mA over the temperature range with a
5.0 V supply. This value guarantees that these CMOS
devices will drive low-power Schottky TTL inputs which
require 0.36 mA maximum over the temperature range.

Compatibility

Other devices in the CMOS line not labeled with the
B suffix also have 3.0 to 18 volt operating limits. These
devices are fully compatible with B-Series devices over
the full voltage range. Notable in this group is a series
of eight gates available in nonbuffered (numbered with-
out the B suffix) and buffered designs (B suffix on the
part number).

MAXIMUM RATINGS (Voltages referenced to Vgg.}

Rating Symbol Value Unit
DC Supply Voltage VoD -0.510 +18 Vdc
Input Voltage, All Inputs Vin -0.5t0 Vpp +0.5 Vdc
DC Current Drain per Pin | 10 mAdc
Operating Temperature Range — AL Device Ta -55 10 +125 oc

CL/CP Device -40 to +85
Storage Temperature Range Tstq -65 to +150 (g
RECOMMENDED OPERATING RANGE
LDC Supply Voltage l VpD l +3.0 to +15 l Vdc J

*Specifications coordinated by EIA/JEDEC Solid-State Products Council.
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THE MOTOROLA CMOS LINE — Listed in

alpha-numeric sequence
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Authonzed Motorola Distributor

Device Second l Device I Second
Type Function Suffix* Pins | Sourced | Type Function Suffix* Pins | Sourced
MC14000 Dual 3 Input NOR Gate plus Irivert ALCLCP 14 v ! MC 145068 | Dua! Expandable AOI Gate ALCLCP 16
MC14001 Quad 2 Input NOR Gate ALCLCP 14 4 MC14507 Quud Exclusive OR Gote AL CL.CP 14 I
MC140018 | Qued 2 Input NOR Gate ALCLCP | 14 v ' MC 145088 | Dual 4-81t Latch ALCLCP 24 -
MC14002 Dual 4 1nput NOR Gate AL CLCP 14 “ MC14510B | BCD Up’Down Counter AL CL.CP 16 I
MC140028B | Dua! 4 Input NOR Gare ALcuce 14 » _“ | MC145118| BCD to 7 Segment Latch Decoder Duver AL CLCP 16 -
e | — — — - 1| T —— - - - e 9 i
MC14006B | 18 Bit Static Shitt Register AL CL CcP 14 “ MCNSIZ 8 Channel Data Selet.lu' _+ ALCLCP 16 v
MC 140078 | Dual Complementary Pair plus Inverter AL Ct CP 14 d MC145138 | BCOD to 7 Segment Latch Decoder Driver ] AL CLCP 18
MC140088 | 4 811 Full Adder ALCLCP 16 - MC145148 | 4 Bt Latch’4 to 16 Line Decodes iHigh! | ALCLCP 24 I
MC14011 Quud 2 Input NAND Gats ALCLCP 14 -~ MC145158 | 4 8:t Latch 4 ‘0 16 Line Decoder tLow) ALCLCP 24 “
MC140118 | Quad 2 tnput NAND Gate AL CL CP 14 -~ MC145168 | Binary Up: Down Counter ALCLCP 16 »
MC14012 | Dudl 4 input NAND Gate - ALcLCP | 1a | v | | MC145178 | Duol 64 But Stotie Shaft Reaistes | ALCLCP | 16 | » |
MC140128 | Dual 4 Input NAND Gate ALCLCP 14 | I MC145188 [)u.ll B8CD Up Counter AL CLCP 16 L |
MC140138 | Dual D Flip Fiop , ALCLCP 14 I MC145198 | 4 Bit AND OR Selector AL CLCP 16 %4
MC140148 | B Bit Static Shift Register | ALCLCP 16 “ MC 145208 | Dual Binary Up Counter ALCLCP 10 4
MC14015B | Dual 4 Bt Stutic Shift Hegister 1 ALCLCP 16 v MC 145218 | 24 Siage Frenuency Divider ALCLCP 16
MC140168 | Quad Anclog Switeh Quad Muttiple -« AL C.L CP 14 o~ J (MO 522 By I sorammEh g5 C DIDIVIUBVANIC o oter ALCLCP | 16 | »-
MC140178B | Decade Counter Dimer ALCLCP 16 - MCA14524] 256 ~ 4 Bit Read Only Memory ALCLCP 16
MC 140188 | Presettable Divide by N Counter ALCLCP 16 w MC14526B | Programmuble Binary Duaide by N Counter ALCLCP 16 )
MC 140208 | 14 81t Binury Counter AL CLCP 16 > MC145278 | BCD Rate Multipher AL CLCP 16 4
MC140218 | 8 81t Static Shitt Register AL CLCP 16 v MC 145288 | Dua! Monostable Multivibrator ALCLCP 16 -
MC140228 | Octal Counter/Divider T aLcLce 6 | e | | MC145298 | Dual 4 Channel Analog Dt Selector | aLcLce gL oo
MC14023 Teaple 3 Input NAND Gote ALCL.CP 14 v MC 145308 | Duul 5 Input Majority Logic Gate AL CLCP 16
MC14023B | Triple 3 Input NAND Gute AL CL.CP 14 4 I MC14531B | 12 Bit Parity Tree AL CLCP 16 4
MC140248B | Seven Stage Ripple Counter ALCL CP I 14 » MC145328 | 8 81t Priority Encoder AL CLCP 16 e
MC 14025 Tnple 3 Inoul NOR Gate ALCLCP 14 - MC 145348 | Real Time 5 Decade Counter AL CL CP 24
| MC140258 | Triple 3 Input NOR Gate ALCLCP | 14 T ~ j MC145368 | Programmubte Timer - | ALCLCP | 16 | 3
MC14027B | Dual J K Flip Ftop ALCL CP 16 I MCM14537{ 256 x 1 841 Static RAM ALCL 16
MC14028B | BCD to Decimul Decocder AL CLCP 16 ‘ “ MC145388 | Duat Precision Retriggerahile Resettable ALCLCP 16
MC14032B | Tripie Serial Adder (Positive Logic AL CLCP 16 ‘ “ Monostable Muftivbrat »
MC140348 | 8 B1t Universal Bus Register AL CLCP 24 » ] MC145398 | Duul 4 Channel Data Selector Multiplexer AL CLCP 16
raen | N ] gy MC145418 | Piogrammable Oscilator Timer ALCLCP 14
l\'\:g::g;gg :r?ol:esgé::.:‘:(;;l:r’ (Negative Log: :tgtg: :g : MC14543B | BCD 167 Sf’gnleiLdlCh Decoder Diwer AL CL CP 16 “
MC14040B | 12 Bit Binury Counter ALCLCP | 16 v MC 145498 | Successive Approximation Register T acceer | w6 |
MC140428 | Quad Latch ALCLCP 16 v MCM14552 | 64 » 4 Bit Static RAM ALCLCP 24
MC|40438 Quad NOR RS La!ch ALCLCP 16 I/—_H MC145538B | 3 Digit BCD Counter AL CL CP 16
MC140448 Quad NAND R S Latch ALCL.CP 16 ~ MC 145548 | 2 « 2 81t Paratlel Binary NMultipher AL CLCP 16
MC14046B | Phase Locked Loop ALcLce | 16 - MELES S eROu 118 nay toljot D egodeimy MALCLCE W6 | v~ |
MC 140498 | Hex Inverter /Butfer AL CLCP 16 »
MC140508 | Hex Bufter ALCLCP 16 - MC145568 | Dual Binary 111 o 4 Decoder (Tnverting) AL CLCP 16 -
| MC140518 | 8 Channe! Analog Multiplexer | ALCLCP | £+ v MC 145578 | 11064 Bit L uriable Lonath Shift Reaister ALCL CP 16
MC14052B | Dual 4 Channel Analog Multipte ~er ALCL CV 16 » MC 145588 | BCD to 7 Searment Decoder ALCLCP 16
MC140538 | Triple 2 Channel Andlog Multipleser AL CLCP 16 v MC 145598 | Successive Approvimation Register ALCLCP 16
MC14066B | Ouad Anatog Switch ALCLCP 14 I MLMbGOB NBCD Adder ALCLCP 16
MC140688 | 8 Input NAND Gate ALCLCP 14 v [MC145616 | 9 s Complenienter o T Tatcier | e | y
[AMcis0easly Hexjinventey B | UNECCCCR | SR 2| MC14562B | 178 B1t Static Shift Register ALCLCP 14
MC140708 | Quud Exctusive OR Gah' AL cL.CP 14 » MC145668 | Industit Time Base Generator AL.CLCP 16
MC14071 Quad 2 Input OR Gate AL.CLCP 14 » MC 145688 | Phase Compatutor/Progtammable Counter ALCLCP 16
MC 140718 | Ouad 2 Input OR Gate AL CL CP 14 » MC145698 | Dual P ogrammable BCD Binary Counter ALCLCP 16
MC14072B | Dual 4 Input OR Gute ALCLCP 14 v I MC14572 | He- Gute o T ~ | aLcLce 6
| MC140738) || Trwie 3 Indut AND Gutw |, _ALCLCPLR 14 it =] MC 145808 | 4 « 4 Mulunort Register ALcLCP | 24 v
MCNO? B Tnole 3 Input OR Gute AL.CL.CP 14 - MC145818 |4 Bit Arithmetic Lowic Unit AL CLCP 24 L
MC140768 | Quud D Type Register ALCLCP 16 » MC14582B | Loo+ Ahead Curry Blick ALCLCP 16 v
MC140778 | Ouud Exclusive NOR Gete ALCLCP 14 "4 MC14583B | Dual Schmutt Trigger ALCLCP 16
MC140788 | 8 Input NOR Gate ALCLCP 14 » '7(3175848 >He- Schrmtt }vv;;gw_ — — — -jCCL,C;— — 14‘ — -
ANC ) 00 I (MQubdI2AlnculFA N DIC 1y AL CR el MC 145858 | 4 Bit Magnitaits Comparator AaLcLer | 16 v
MC14081B | Quad 2 Input AND Gote ALCL, CP 14 » MCAI14505 | 64 Bt Static Rundom Access Menory ALCLCP 14
MC140828 | Dual 4 Input AND Gate ALCLCP 14 174 MCM14524 | 1024 Bit Read Only Memory AL CL CP 16
MC14093B | Quad 2 input NAND Schmitt Trigger ALCLCP 14 » MCM14537 | 256 Bit Static Rundom Access Memaory ALCL 16
MC141608 | Decade Counter (Asynchronous Clear) ALCLCP 16 » MCM 14552 | 256 Bit SI.»m Rand-)vn Access Mmm)rv AL,CL CcP 4 |
_M_C 174176178< Binary Counter (A_synfhronous Clpar) o 1 AL CLCP 1 E__ky ] NMOS Dewrces Dvs-gned ™ norl- it the MC14422 C\1L)h T
MC141628 | Decade Counter (Synchronous Clear) AL .CL. cp 16 I - — -
MC14163B | Binary Counter (Synchronous Clear) AL CL.CP 16 » MCES Remote Continl Recewver -I P j 28 ] ]
MC141748 | Hex D Flip Fiop AL CLCP 16 > MCo ‘))G iemota Cunn sl Receiver P 28 )
MC141758 | Quad D Fhp Flop AL CLCP 16 I
MC141948 | 4 Bit Uniwversat Shift Register ALCLCP 16 1%
’—T/ICMGOB Binary 10 Phone Pulse Converter LP 16
MC 14409 Binary to Phone Pulse Converter LP 16
MC14410 2 of 8 Tone Encoder LP 16 *Add suffix to part number on all orders
MC14411 | Bit Rate Frenuency Generator LP 24 AL 31018V, 56510 +125°C, ceramic package
MC14412 Universal Low Speed Modem FP Ve 16 CL 310 1BV, 40 to +B5°C, ceramic package
MC14415 | Quad Precision Timer Driver EFLFLFP. | 16 & OBV LSS CIHEEIT
EVL VL VP L Limited voltage ra:ge hmited temperature
q range, ceramic package
mg:::;g ;l::‘(?':(e:v(::l‘r’iollo.rar::‘-:‘v"lE'::.Od‘" L';P :g P Limuted valtage range, hnuted temperature
3 range, plastic package
MC14433 = 3 D'g" A'D (_:o‘nt'wn-v . L LP o 24 J,_ - EFL 3t0 18V, 5510 +125°C, ceramic package
( MC14435 f 3°. Dt A D Logic Subsystem EFLFLFP, 16 FL 310 18V, 40 to +85°C. ceramic package
EVL VL VP FP 310 18V, 4010 +859C, plastic package
MC 14440 LCD watch/Clock Circont Lz 40.36 EVL 3106V, 5510 +125°C, cerarmic package
MC14450 | Oscitlator 216 Divider/Butfer LP 6 VL 3106V 4010 +B50C, ceramic puckage
MC14451 Oscillator Divider /Bufter LP 16 vP 3w6V 4010 +859C, plastic package
MC14452 Dyntally Toimmed Frequency Divider P 14 z Limited voltage range. limited termiperature
M(C 14460 L A tomotive Speed Control Processor P 16 | range, leadless cerarmc package
MC14490 Hex Contact Bounce Elnmnalm EFL.FL.FP, 16
EVL.VL.VP
MC 14501 Triple Gate AL CLCP 16
MC 145028 | Strobed Hex Inverter ‘Butfer ALCLCP 16 -
MC145038 | Hex 3 State Butfer ALCLCP 16 L Chips are available for 4l McMOS types
| MCM14505| 64 » 1 Bt Static RAM ) atciee | e | ] Consult your Motorota Sales Office ©



SUMMARY OF CMOS DEVICES — By function CMOS PACKAGES

Gates L SUFFIX
CERAMIC PACKAGE
Single-Level Multi-Level CASE =20
Buffers & Multif ion/ Decoders/ Schmi Flip-Flops/ Mutti-
NOR/NAND OR/AND Inverters AO1 Encoders Triggers Latches B vibrators
MC14000 MC14071 MC140078 MC140708 MC140288 MC140938 MC140138 | MC145288
MC14001 MC140718 MC140498 MC140778 MC145148 MC145838 MC140278 MC145388
MC140018 MC140728 MC140508 MC 145068 MC145158 MC145848 MC140428
MC14002 MC140738 MC140698 MC14507 MC145328 MC140438
MC140028 MC140758 MC145028 MC145198 MC145558 MC140448 L SUFFIX
MC14011 MC14081 MC145038 | MC14530B | MC145568 MC140768 CERAM P
MC140118 MC140818 MC141748
MC14012 MC140828 MC141758
MC140128 MC145088
MC14023
MC140238
MC14025 |
MC140258 P SUFFIX
MC140688 l PLASTIC PACKAGE
MC140788 CASE 845
MC14501 l
| mcas2 ] 1 L 1 ] I
Counters —( 7Phasc~ Memories
Shift Oscillators Locked Multiport
Registers Ripple Synchronous & Timers Loop Register RAMs ROMs
MC140068 MC140208 MC140178 MC14450 MC140468 MC145808 MCM14505 MCM14524 e
MC140148 MC140248 MC140188 MC14451 MC145688 MCM14537 PLAST € PACKAGE
MC140158 MC140408 MC140228 MC14452 MCM14552 CANE 648 16
MC140218 MC145348 MCi141608 MC145218
MC140348 MC 145668 MC141618 MC145368
MC140358 MCi41628 MC145418
MC141948 MC141638
MC145178 MC145108
MC145578 MC145168
MC145628 MC 145188 L SUFFIX
MC145208 CE IAMIC PACK AGE
MC145228 caseseo
MC145268
MC145538
| M
/B o €145698 B N |
T B Arithmetic Circuits ] ] T
Demulti plexers, Display Parity Other L SUFFIX 2
Bilateral Drivers/ Adders/ ALU/Rate G !/ | c ication/ A/D Complex CERAM C PACKASE =
Switch Encoders [ ators Muttipliers Checker Telephone Converters Functions case ses
MC140168 MC145118 MC140088 MC145278 MC145318 MC14408 MC14433 MC14415 !
MC140518 MC145138 MC140328 MC145548 MC14409 MC14435 MC14422
MC140528 MC 145438 MC140388 MC145818 MC14410 MC145498 MC14440
MC140538 MC145588 MC145608 MC14411 MC145598 MC14460
MC140668 MC145618 MC14412 MC14490
MC14512 MC145828 MC14419
MC145198 MC145858
MC145298
MC145398 J J J J
6 L SUFFIX
. CERAMIC PACKAGE
L7 . N CASE 690
¥ . —
\ Aw"("
e -xd’ '
P SUFFIX Z SUFFIX P SUFFIX
PLASTIC PACKAGE LEADLESS CERAMIC PACKAGE PLASTIC PACKAGE
CASE 707 CASE 703 CASE 704

Y
It
1
P SUFFIX 1 L SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKASE
CASE 709 CASE 715 CASt 716
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CMOS SELECTION GUIDE BY FUNCTION

Device Type Function Device Type Function
NAND Gates Decoders/Encoders
MC14011 MC140288 BCD-to-Decimal/Binary-to-Octal Decoder
MC140118 ~ Qued Z-Input NAND Gate MC14514B  4-Bit Latch/4-to-16 Line Decoder (High)
MC14093B  Quad 2-Input NAND Schmitt Trigger MC14515B  4-Bit Latch/4-to-16 Line Decoder {Low)
MC14023 MC14532B 8-Bit Priority Encoder
MC140238 " Ple3-Input NAND Gate MC145558  Dual Binary-to-1-0f-4 Decoder/Demultiplexer
MC14012 MC145568B Dual Binary-to-1-0f-4 Decoder/Demultiplexer
MC140128 Dual 4-Input NAND Gate (laverting]
MC140688 8-Input NAND Gate
Display Decoders
NOR Gates
MC145118B BCD-to-Seven Segment Latch/Decoder/Driver
MC14001 Quad 2-input NOR Gate MC14513B  BCD-to-Seven Segment Latch/Decoder/Driver
MC14001B  Quad 2-input NOR Gate MC14543B  BCD-to-Seven Segment Latch/Decoder/Driver
MC14025 . MC145588B BCD-to-Seven Segment Decoder
MC140258 Triple 3-Input NOR Gate
MC14000 Dual 3-Input NOR Gate plus inverter
MC14002 Multiplexers/Demultiplexers/Bilateral Switches
MC 140028 Dual 4-input NOR Gate
MC14078B  8-Input NOR Gate MC14016B  Quad Analog Switch/Quad Multiplexer
MC140668 Quad Analog Switch/Quad Multiplexer
MC140538B Triple 2-Channel Analog
AND Gates Multiplexer/Demultiplexer
MC140528 Dual 4-Channel Analog
MC14081 Multiplexer/Demultiplexer
-l N
Mc140g1g  Quad 2-Input AND Gate MC145298  Duat 4-Channel Analog Data Selector
MC140738 Triple 3-Input AND Gate MC145398B Dual 4-Channel Data Selector/Multiplexer
MC14082B  Dual 4-Input AND Gate MC14051B  8-Channel Analog Multiplexer/Demultiplexer
MC14512 8-Channel Data Selector
MC145198 4-Bit AND/OR Selector
OR Gates
MC14071 Schmitt Triggers
MC14071B Quad 2-Input OR Gate
MC140758 Triple 3-Input OR Gate MC140938 Quad 2-Input NAND Schmitt Trigger
MC140728 Dual 4-input OR Gate MC145838B Dual Schmitt Trigger
MC145848 Hex Schmitt Trigger

Complex Gates

MC140708 Quad Exclusive OR Gate
MC140778 Quad Exclusive NOR Gate
MC14501 Triple Gate
(Dual 4-Input NAND Gate and
2-Input NOR/OR Gate or
8-Input AND/NAND Gate)
MC145068B Dual Expandable AND-OR-INVERT Gate
MC14507 Quad Exclusive OR Gate
MC145198 4-Bit AND/OR Selector
(Quad 2-Channel Data Selector or
Quad Exclusive NOR Gate)
MC145308 Duat 5-Input Majority Logic Gate
MC14572 Hex Gate
(Quad Inverter plus 2-Input NOR Gate
olus 2-Input NAND Gate)
Inverters/Buffers
MC140078 Dual Complementary Pair plus Inverter
MC140498B Hex Inverter/Buffer
MC140508 Hex Buffer
MC140698 Hex Inverter
MC145028 Strobed Hex Inverter/Buffer
MC145038 Hex 3-State Buffer
MC145848 Hex Schmitt Trigger
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Flip-Flops/Latches

MC140138
MC140278
MC140428
MC140438
MC140448
MC140768B
MC141758
MC145088B
MC141748B

Shift Registers

MC140358
MC141948
MC140158
MC140148
MC140218
MC140348
MC140068
MC145578
MC145178
MC145628

Dual Type-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 Type-D Flip-Flop
Quad 4-Bit Latch

Hex Type-D Flip-Flop

4-Bit Parallel-In/Parallel-Out Shift Register
4-Bit Bidirectional Universal Shift Register
Dual 4-Bit Static Shift Register

8-Bit Static Shift Register {Synchronous)
8-Bit Static Shift Register (Asynchronous)
8-Bit Universal Bus Register

18-Bit Static Shift Register

1-t0-64 Bit Variable Length Shift Register
Dual 64-Bit Static Shift Register

128-Bit Static Shift Register



CMOS INTEGRATED CIRCUITS
SELECTION GUIDE BY FUNCTION (continued)

Device Type Function Device Type Function
Counters ALU Rate Multipliers
MC140248B Seven-Stage Ripple Counter MC145278B BCD Rate Multiptier
MC140178B Decade Counter/Divider MC14554B 2 x 2-Bit Paralle! Binary Multiplier
MC140188B Presettable Divide-by-N Counter MC145818B 4-Bit Arithmetic Logic Unit
MC14160B Decade Counter (Asynchronous Clear)
MC14162B Decade Counter {Synchronous Clear)
MC14510B  BCD Up/Down Counter Parity Checker
MC14522B Programmable Divide-by-N 4-Bit Counter (BCD)
MC14040B 12-Bit Binary Counter MC14531B 12-Bit Parity Tree
MC140208B 14-Bit Binary Counter
MC140228B Octal Counter/Divider
MC14161B  4-Bit Binary Counter {Asynchronous Clear) Memories
MC14163B 4-Bit Binary Counter {Synchronous Clear)
MC145168B Binary Up/Down Counter MC145808B 4 x 4 Multiport Register
MC14526B Programmable Divide-by-N 4-Bit Counter MCM14505  64-Bit Static Random Access Memory
(Binary) MCM14537  256-Bit {256 x 1) Static Random Access
MC14518B Dual BCD Up Counter Memory
MC145208B Dual Binary Up Counter MCM14552 256-Bit {64 x 4) Static Random Access
MC14569B Dual Programmable BCD/Binary Counter Memory
MC14553B Three-Digit BCD Counter MCM14524 1024-Bit Read Only Memory
MC14534B Real Time 5-Decade Counter
MC14566B Industrial Time Base Generator

Oscillators/Timers

MC14521B 24-Stage Frequency Divider

MC14536B Programmable Timer

MC14541B Programmable QOscillator/Timer

MC14450 Oscillator/216 Divider/Buffer

MC14451 Oscillator/217 10 219 Divider/Buffered Duty
Cycle Control

MC14452 Digitally Trimmed Frequency Divider

Phase-Locked Loops

MC140468
MC14568B

Phase-Locked Loop
Phase Comparator and Programmable
Counter

Multivibrators

MC145288B Dual Retriggerable/Resettable Monostable
Multivibrator

MC14538B Dual Precision Retriggerable/Resettable
Monostable Multivibrator

Adders/Comparators

MC140088B 4-Bit Full Adder

MC140328B Triple Serial Adder (Positive Logic)

MC14038B Triple Serial Adder (Negative Logic)

MC145608B NBCD Adder

MC14561B 9s Complementer

MC14582B Look-Ahead Carry Block

MC145858B 4-Bit Magnitude Comparator
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Communications/Telephone Functions

MC14408
MC14409
MC14410
MC14411
MC14412
MC14419

Binary to Phone Pulse Converter Subsystem
Binary to Phone Pulse Converter Subsystem
2-0f-8 Tone Encoder

Bit Rate Generator

Universal Low-Speed Modem

2-of-8 Keypad-to-Binary Encoder

A/D Converter/Logic Functions

MC14433
MC14435
MC145498B
MC145598B

3-1/2-Digit A/D Converter
3-1/2-Digit A/D Logic Subsystem
Successive Approximation Register
Successive Approximation Register

Other Complex Functions

MC14415
MC14422
MC14440
MC14460
MC14490

Quad Precision Timer/Driver
Remote Control Transmitter

LCD Watch/Clock Circuit
Automotive Speed Control Processor
Hex Contact Bounce Eliminator



EMECL 10,000 S5 EEEiRaiis s

INTEGRATED CIRCUITS MC10,100/10,200 Series (-30 to +859C)

MC10,500/10,600 Series (-55 to +125°C)

16 12
L SUFFIX P SUFFIX = F SUFFIX
1 CERAMIC PACKAGE 1 PLASTIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 648 1 CASE 650

24 i+’ L SUFFIX

_ | P SUFFIX > F SUFFIX
1 CERAMIC PACKAGE 1 PLASTIC PACKAGE CERAMIC PACKAGE
CASE 623 CASE 649 CASE 662
Device Type
Function -30 to +85°C -55 to +125°C Case
NOR GATES
Quad 2-Input with Strobe MC1010D MC10500 l 620, 648, 650
Quad 2-Input MC10102 MC10502 : 620,648, 650
Triple 4-3-3-1nput MC10105 MC10506 620, 648, G50
Dual 3-1nput 3-Output MC10111 — 620, 648
(High Speed) MC1021° MC10611 I 620, 648, 650
OR GATES
Quad 2-Input MC10103 MC10503 620, 648, 650
Duat 3-Input 3-Output MC1011D 620, 648
(High Speed) 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 MC101G1 MC10501 620,648, 650
Triple 2-3-2-Input MC01G5 MC10505 620, 648, 650
Triple 2-1nput Exclusive OR/Exclusive NOR MC10107 MC10507 620, 648, 650
Dual 4-5-Input OR/NOR MC10109 MC10509 620,648, 650
Quad Exclusive OR MC10113 620,648
Dual 2-Wide 2-3-Input CR-AND/CR-AND-Invert MC10117 MC10517 620,648, 650
Dual 2-Wide 3-Input OR-AND MC10118 MC10518 620, 648, 650
4.Widz 4-3-3-3 Input OR-AND Ga-e MC10119 MC10519 620, 648, 650
OR-AND/OR-AND-INVERT Gate MC10121 MC10521 620, 648, 650
Hex Inverter/Buffer MC10185 MC10595 620, 648, 650
TRANSLATORS
Quad MTTL 1o 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) MC10216 MC10616 620, 648, 650
Quad Bus MC10129 620
FLIP-FLOPS
Dual Type D Master-Slave MC1013* MC10531 620, 648, 650
(High Speed) MC10231 MC10631 620, 648, 650
Dual J-K Master-Slave MC10135 MC10535 620,648, 650
Hex C Master-Slave MC10175 MC10576 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
DRIVERS
Triple 4-3-3 Input Bus Driver MC10123 MC10523 620, 648, 650
Bus Driver MC10128 - 620
PARITY CHECKER
l 12-Bit Parity Generator-Checker | MC10160 | MC10560 | 620, 648, 650
ENCODER
[ 8-1nput Encoder [ MC10165 [ 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 Multiptexer with Latch and Common Reset MC10132 MC10532 620, 648, 650
Dual Multiplexer with Latch MC10134 MC10534 620, 648, 650
Quad 2-Input Multiplexer (non-inverting) 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 MC10573 620, 648, 650
Dual 4 to 1 Muluplexer 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
SHIFT REGISTERS
[ Four-Bit Universal | MC10141 | 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 MC10536 620,648, 650
Universal Decade MC10137 MC10537 620,648,650
Bi-Quinary MC10138 MC10538 620, 648, 650
Binary MC10178 MC10578 620, 648, 650
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-t0-MST MC10191 MC10591 620, 648,650
BUS TRANSCEIVER
L Dual Simultaneous MC10194 l 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 e 623
2 x 1-Bit Array Multiplier MC10287 MC10687 620, 648, 650
{High Speed)
COMPARATOR
5-Bit Magnitude [ MC10166 | = | 620
MEMORIES
8 x 2 Multiport Register File (RAM) MCM10143 - 623
64-Bit Register File (RAM) MCM10145 = 620
256-Bit Random Access MCM10144 - 620
128-Bit Random Access MCM10147 - 620
1024-Bit Random Access MCM10146 - 620
1024-Bit Programmable Read Only MCM10149 - 620
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B MECLII

INTEGRATED CIRCUITS MC16CO Series (-30 to +856C)

L SUFFIX 8
CERAMIC PACKAGE 1'
CASE 620
F SUFFIX P SUFFIX
CERAMIC PACKAGE 1 PLASTIC PACKAGE
CASE 607 CASE 626
P SUFFIX
PLASTIC PACKAGE 16
CASE 646 o
” /“:—
1 =
=
P SUFFIX
PLASTIC PACKAGE
L SUFFIX CASE 648 F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 632 CASE 650
Device Type
Function -30° to +85°C Case
_ GATES
Dual 4-input OR/NOR MC166C 620, 659
Dual 4-5-Input OR/NOR MC138€E 650
Quadd 2-Input NOR NMC1362 620, 650
Tople 2 Input Fxelusive MO MC1574 G20, G50
Quad 2-1nput OR MC1664 620, 659
Tuple 2-Input t xclusive OR MC1572 620, 659
~ FLIP-FLOPS
Dua. Clocked R-S MC1566 620, 659
Duat Ciocked Latch MC156€ 620, 650
Master-Slave Type D MC157C 620,650
UHF Prescaler Type & MC159C 620,659
COUNTERS
Binary MC 1554 620
Bi-Cuinary MC167¢ 620
SHIFT REGISTER
| 4Bt shife ] MC189¢ | 620 |
MULTIVIBRATOR
I Voltage-Controlled | I/ C165¢& ]620, 648,650_l
OSCILLATOR
| Enmitter Coupled | MC1648 |607,632.646 |
COMPARATOR
[ Dual A/D [mMc1650/MC1651] 620,650 |
RECEIVER
[ Quad Line [ MCT692 | 620,650 |
PRESCALER
L 1 G2 Divide-by-Four l MC1697 l 626 |
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ELSI

INTEGRATED CIRCUITS MC8500 Series (0 to +750C)

MEGALOGIC LSI

Designers can now implement highly complex systems

. . P SUFFIX
V\‘Ilth‘ only a few basic off-the-shelf LS| components. Bene- ) PLASTIC PACKAGE
fits include lower system costs, off-the-shelf availability, 14 | ]} CASE 646
improved reliability, lower system power drain, fewer parts
to assemble and inspect, and more compact system 1
architecture.

P SUFFIX
PLASTIC PACKAGE ] 7 '
CASE 548 T d
16 I
1

!

1

L SUFFIX L SUFFIX P SUFFIX

CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 623 CASE 632 CASE 649
B
Device Function Case Applications
MC8500 | CRCC Generator 623,643 | Maynztc tape drive controllers using NRZI or GCR
recordings, 7 or 9 cnannels.
MC8501 | Error Pattern Register 620,643
MC8502 | LRCC/Data Register 623, 643
MC8503 | Universal Polynomial Generator (16-bit) 632, 646 | Czssettr, floppy disc, data communicas.ons
MC8504 | Unwversal Presettabte Potynomial Generator 620, 643 | Highspaed disc cont-ollers, d arta. Hiltering
(4-Bit, Cascadable)
MC8505 | MOS Dynamic Memory Refresh Logic Circuit 620,643 | Acd-on memory. merory appl caticrs
MC8506 | Polynomial Generator (16-Bit) 620, 643 | Flcppy disc, SDLC termir il
MC8507 | Priority Interrupt 623,649 | PIC 10 used to acd proniti. ed . vsporses 1o 1INPULS 10 IS G-
MC6828 | Controller JIrocessar systems
MC8520 | Deskew/Queue Register 623 Magnet & tape drive controllers, phase encededd
|
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EMTTL 54LS00/74LS00 mmmmmmmns

INTEG RATED CIRCUITS SN74LS00 Series (0 to +75°C)

SN54LS00 Series (-55 to +125°C)

LS Low Power Schottky TTL family combines a cur-
rent and power reduction by a factor 5 (compared to
7400 TTL) with anti-saturation Schottky diode clamp-
ing and advanced processing, using shallower diffusions
and higher sheet resistivity to achieve circuit performance
better than conventional TTL. A full complement of
TTL functions will become available during 1977. Con-
tact your Motorola representative for complete details.

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

16
1 24 2
- ' \§_
1
N SUFFIX N SUFFIX W SUFFIX W SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 649 CASE 650 CASE 652
Operating Operating
Temperature Range Packages Temperature Range Packages
~659C to 0°C to Dual-in-Line Flat -565°C to 0°C to Dual-in-Line Flat
Function +125°C +75°C [ Plastic | Ceramic |Ceramic Function +125°C +759C Plasticl Ceramic| Ceramic
AND Gates NAND Gates
Quad 2-Input | SN54L508 | SN74SL08 | 646 632 607 Hex Inverters | SN54LS04 | SN74SL04 | 646 632 607
Quad 2-Input | SNE4LS09 | SN74LS09 | 646 632 607 Hex Inverters | SN54LS05 | SN74LS05 | 646 632 607
{o.c) (0.c.)
Triple 3-Input | SNS4LS11 | SN74LS11 | 646 632 607 Hex Schmitt | SN54LS14 | SN74LS14 | 646 632 607
Triple 3-Input | SN54LS15 | SN74LS15 | 646 632 607 Trigger
(0.c) Quad 2-Input | SN54LS00 | SN74LS00 | 646 632 607
Dual 4-input SNS54LS21 SN74LS21 646 632 607 Quad 2-Input SN54LS03 SN74LS03 646 632 607
OR Gates (o.c)
[ Quad 2-1nput [ sNs4Ls32 [snN74Ls32 [ 646 | 632 [ 607 ] Oua(i:-ln:;ﬂ SN54LS37 [ SN74LS37 | 646 632 607
m
BONIO( e L Quad 2-Input | SN54LS38 | SN74LS38 | 648 620 | 650
Quad 2-Input | SN54LS86 | SN74LS86 | 646 632 607 (0.C..
Quad 2-Input |SN54LS136 [SN74LS136| 646 632 607 48 mA)
(o.c) Quad 2-lnput | SN64LS132 [SN74LS132| 646 632 607
Exclusive NOR Gate Schmitt
Quad 2 Input |SN54L5266 |[SN74L.5266| 646 632 | 607 Trigger
loveY; | i3-Input SN54LS133 [SN74LS133 | 648 620 650
ND.ORINVERT Triple 3-lnput | SN54LS10 | SN74LS10 | 646 632 607
AND-OR-INV Gates Dual 4-Input | SN54LS20 | SN74LS20 | 646 632 607
Dual 2-2 Input| SN54LS51 | SN74LS51 | 646 632 607 Dual a-input | SNB4LS22 | SN74LS22 | 645 = T
2233 Input | SN54LS54 | SN74LS54 | 646 632 607 (0.C)
4-4 Input SNS54LS55 | SN74LS55 | 646 632 607 Dual 4-Input | SN54LS40 | SN74LS40 | 646 632 607
Buffer
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MTTL 54LS00/74LS00 SERIES {(continued)

Operating Operating
Temperature Range Packages Temperature Range Packages
-55°C to 0°C to Dual-in-Line Flat ~559C to 0°C to Dual-in-Line Flat
Function +125°C +75°C__[Plastic | Ceramic|Ceramic Function +125°C +75°C  |Plastic | Ceramic| Ceramic
NAND Gates (continued) Latches/Flip-Flops
8-Input SN54LS30 |SN/4LS30 | 646 632 607 4-8it R-S SN54LS279]SN74LS279 | 648 620 650
Quad Buffer | SN54LS125 |SN74LS125| 646 632 607 Latch
w/Enable 4-Bit D Latch | SN54LS196 |SN74LS196 | 646 632 607
Quad Buffer SN54LS126 |[SN74LS126 646 632 607 4-Bit D Latch | SN54LS197 | SN74LS197 646 632 607
WiEnable 2Bt D SN54LS175|SN74LS175 | 648 620 650
Hex Buffer SN54LS365 |[SN74LS365 | 648 620 650 Flip-Flop
pwEnabls 4-8it D SN541.5298|SN74L5298 | 648 620 650
Hex Buffer SN54LS367 |[SN74LS367 | 648 620 650 Flip-Flop
w/Enable 6-8it D SN54LS174|SN74LS174 | 648 620 650
Hex Inverter | SN54LS366 |SN74LS366 | 648 620 650 Flip-Flop
w/Enable 8-Bit Add. SN541.5259 | SN74LS259 | 648 620 650
Hex Inverter | SN54LS368 |SN74LS368 | 648 620 650 Uaier
w/Enable 4x4 Register | SN54LS170|SN74LS170 | 648 620 650
NOR Gates File
Quad 2-Input | SN54LS02 | SN74LS02 | 646 632 607 4x4 Register | SN54LS670| SN74LS670 | 648 620 650
. File
Triple 3-Input | SN54LS27 | SN74LS27 | 646 632 607 (3otate)
DUsIRGliReaions Multiplexers
Dual J-K SN54LS73 | SN74LS73 | 646 632 607
Quad 2 Input | SN54LS157|SN74LS167 | 648 620 650
Dual D SNB4LS74 | SN74LS74 | 646 632 607
= Quad 2-Input | SN54LS158 | SN74LS158 | 648 620 650
Dual J-K SN54LS109 |SN74L5109| 648 620 650
Quad 2-Input | SN54L5257 | SN74LS257 | 648 620 650
Dual J-K SN54LS112 |SN74LS112| 648 620 650
Quad 2 Input | SN54LS258 | SN74LS258 | 648 620 650
Dual J-K SN54LS113 [SN74LS113| 646 632 607
N <NsaLstialsn7arsiTal eas 32 07 Quad 2-Input | SN54L5298 | SN74LS298 | 648 620 650
kil Dual 4-Input | SN54LS153|SN74LS153 | 648 620 650
UhMCUCIOREERIon Dual 4-Input | SN54LS253| SN74LS253 | 648 | 620 | 650
LT SNS54LS83 | SN74LS83 | 648 | 620 | 650 | TIgijnpye SN54LS151|SN74LS151 | 648 | 620 | 650
Adder SN54LS283 [SN74LS283| 648 620 650 B inpot ST ST =T =
Arithmetic | SN54LS181[SN74LS181| 649 623 652 Binpot SHsa ol h e el e 633 507
Logic Unit -
Registers
EoRneE Parallel-in/ SN54LS95 | SN74LS95 | 646 632 607
Asynchronous| SN54LS90 | SN74LS90 646 632 607 Parallel-out
Asynchronous | SN54LS92 | SN74LS92 646 632 607 Shift Right
Asynchronous | SN54LS93 | SN74LS93 | 646 632 607 Parallel-in/ SN54LS195|SN74LS195 | 648 620 650
Asynchronous | SN541.S196 | SN74LS196| 646 632 607 Paratlel-out
Asynchronous | SN54LS197 [SN74LS197| 646 632 607 Shift Right
Synchronous | SN54LS160|SN74LS160| 648 620 650 Pa;a”el'l"!"/ . SN54LS295|SN74LS295 | 646 632 607
r -0
Synchronous | SN54LS161|SN74LS161| 648 620 650 S:i:t;ig:t
Synchronous | SN54LS162|SN74L5162| 648 820 850 Parallel-in/ SN54LS194|SN74LS194 | 648 620 650
Synchronous | SN54LS163|SN74LS163| 648 620 650 Parallel-out
Up/Down SN54LS192 |SN74LS192| 648 620 650 Bidirectional
Up/Down SN54LS193 |SN74LS193| 648 620 650 Serial-in/ SN54LS164|SN74L5164 | 646 632 607
Up/Down SN54LS190|SN74LS190| 648 620 650 Parallel-out
Up/Down SN54LS191|SN74LS191| 648 620 650 Pa;:'r':l'li;‘éut SN54LS174 |SN74LS174 | 648 620 650
Up/Down SN54L5290 [SN74LS290| 646 632 607 Parallel-in/ SN54LS175|SN74LS175 | 648 620 650
Up/Down SN54L.5293 |SN74LS293| 646 632 607 Paraliel-out
Decoders/Demultiplexers Pa;:lrlaeill-;%m SN54LS298 [SN74LS298 | 648 620 650
oF a8 20 650
IR A IR [ S i)l B 6 Multiport SN54LS170| SN74LS170 | 648 620 650
Dual 1.0f-4 | SN54LS155 |SN74LS155| 648 620 650 A
Dual 1-of-4 | SN54LS156 |SN74LS156] 648 | 620 | 650 | Iyitiport SN54LS670| SN74LS670 | 648 | 620 | 650
1-0f-8 SN54LS259 |SN74L5259| 648 620 650 Registers
1.0f-8 or SN54LS4a2 | SN74LS42 | 648 620 650
1-0£-10
1-0f-8 SN54LS138(SN74LS138]| 648 620 650
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EMTTL 5400/7400 HESs

INTEGRATED CIRCUITS SERIES o0 s 40 A o o)

MAXIMUM RATINGS

Rating Value Unit
Power Supply Voltage 7.0 Vdc
Input Voltage 5.5 Vdc
Operating Temperature Range MC5400 -55 to +125 °C
MC7400 0 to +75
Storage Temperature Range — Ceramic -85 to +150 °c
Plastic -55 to +125
Function Operating Temperature Range Packages Dual-In-Line Flat
NAND/NOR/AND/OR Gates —55°C To +125°C 0°C To +75°C | Plastic | Ceramic Ceramic
Quad 2-Input Pos NAND Gates MC5400 MC7400 646 632 607
Quad 2-input Pos NAND Gate (w/0O.C. Output) MC5401 MC7401 646 632 607
Quad 2-input Pos NOR Gates B MC5402 MC7402 646 632 607
Quad 2-Input Pos NAND Gate (w/0.C. Output) MC5403 MC7403 646 632 607
Hex inverters MC5404 MC7404 646 632 607
Hex Inverters (w/0O.C. Output) MC5405 MC7405 646 632 607
Quad 2-Input Pos AND Gates MC5408 MC7408 646 632 607
Quad 2-lnput Pos AND Gate (w/0.C. Output) i /. MC5409 MC7409 646 632 607
Triple 3-lnput Pos NAND Gates MC5410 MC7410 646 632 607
Dual NAND Schmitt Triggers MC5413 MC7413 646 632 607
Hex Schmitt Triggers MC5414 MC7414 646 632 607
| Quad 2-Input Pos NAND Schmitt MC54132 MC74132 646 632 607
Dual 4-Input Positive NAND Gates MC5420 MC7420 646 632 607
E xpandable Dual 4-Input Pos NOR Gate (w/Strobe) MC5423 MC7423 648 620 650
Dual 4-Input Pos NOR Gates = MC5425 MC7425 646 632 607
Quad 2-lnput HV Interface NAND Gates MC5426 MC7426 646 632 607
Triple 3-1nput Positive NOR Gates MC5427 MC7427 646 632 607
8-Input Positive NAND Gates - MC5430 MC 7430 646 632 607
Buffers/Drivers
Hex Inverter Buffers/Drivers (w/0.C. HV Output) MC5406 MC7406 646 632 607
Hex Buffers/Drivers (w/O.C. HV Output) MC5407 MC7407 646 632 607
Hex, inverter Buffer/Driver MC5416 o MC7416 646 632 607
Hex Buffer/Driver MC5417 MC7417 646 632 607
Quad 2-Input Pos NAND Buffer MC5437 MC7437 646 632 607
Quad 2-Input Pos NAND Buffer (open coliector) MC5438 MC7438 646 632 607
Dual 4-1input Pos NAND Buffer MC5440 MC7440 646 632 607
AND-OR-INVERT Gates
Expandable Dual 2-Wide 2-input AQI Gate MC5450 MC7450 646 632 607
Dual 2-Wide 2-tnput AO! Gate MC5451 MC7451 646 632 607
Expandable 4-Wide 2-lnput AOI Gate MC5453 MC7453 646 632 607
4-Wide 2-lnput AD| Gate MC5454 MC7454 646 632 607
Flip-Flops/Monostable Multivibrators
Pos Edge-Triggered J-K Flip-Flop MC5470 MC7470 646 632 607
J-K Master-Slave Flip-Flop MC5472 MC7472 646 632 607
Dual J-K Master-Slave Flip-Flop MC5473 MC7473 646 632 607
Dual D-Type Edge-Triggered Flip-Flop MC5474 MC7474 646 632 607
Dual J-K Master-Slave Flip-Flop (preset and clear) MC5476 MC7476 648 620 650
Dual D-Type Edge-Triggered Flip-Flop MC5479 MC7479 646 632 607
Dual J-K Master-Slave Flip-Flop (Ve 14, GND 7) MC54107 MC74107 646 632 607
Monostable Multivibrator MC54121 MC74121 646 632 607
Retriggerable Monostable Multivibrator w/Clear MC54122 MC74122 646 632 607
Dual Retriggerable Monostable Multivibrator MC54123 MC74123 648 620 650
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MTTL 5400/7400 SERIES (continued)

Function Operating Temperature Range Packages Dual-In-Line Flat
—55°C To +125°C [ 0°C To +75°C PluﬁcJ Ceramic Ceramic

Asynchronous Counters

Decade Counter MC5490A MC7490A 646 632 607
Divide by 12 Counter MC5492A MC7492A 646 632 607
4-Bit Binary Counter MC5493A MC7493A 646 632 607
35MHz Presettable Decade Counter/Latch MC54176 MC74176 646 632 607
35MHz Presettable 4-Bit Binary Counter/Latch MC54177 MC74177 646 632 607
50 MHz Presettable Decade Counter/Latch MC54196 MC74196 646 632 607
50 MHz Presettable 4-Bit Binary Counter/Latch MC54197 MC74197 646 632 607
Decade Counter MC54290 MC74290 646 632 607
4-Bit Binary Counter MC54293 MC74293 646 632 607

Synchronous Counters

Synchronous 6-Bit Binary Rate Multiplier i MC5497 MC7497 648 620 650
Synchronous Decade Counter MC54160 MC74160 648 620 650
Synchronous 4-Bit Binary Counter MC54161 _MC74161 648 620 650
Fully Synchronous Decade Counter MC54162 MC74162 648 620 650
Fully Synchronous 4-Bit Binary Counter MC54163 MC74163 648 620 650
Synchronous Decade Decimal Rate Multiplier MC54167 MC74167 648 620 650
Synchronous Up/Down Decade Counter MC54190 MC74190 648 620 650
Synchronous Up/D;v-vn 4-Bit Binary Counter MC54191 MC74191 648 620 650
Synchronous Up/Down Decade Counter | MC54192 MC74192 648 620 650
Synchronous Up/Down 4-Bit Binary Counter MC54193 MC74193 648 620 650

4-Bit, 5-Bit Shift/Storage Resistors

8-Bit Shift Register MC5491A MC7491A 646 632 607
4-Bit Shift Register (Paraliel-In, Serial-Out) MC5494 MC7494 648 620 650
4-Bit Shift Register (Parailel Access) MC5495A MC7495A 646 632 607
5-Bit Shift Register (Paralled-In, Parallel-Out) MC5496 MC7496 648 620 650
Parallel Load 8-Bit Shift Register MC54165 MC74165 648 620 650
4-Bit Parallei-In/Qut Bidirectional Shift Register MC54194 MC74194 648 620 650
4-Bit Parallel-In/Out Shift Register MC54195 MC74195 648 620 650

Other Registers

Hex D-Type Flip-Flop with Clear MC54174 MC74174 648 620 650
Quad D-Type Flip-Flop with Clear MC54175 MC74175 648 620 650
Quad 2-Input Muitiplexer with Storage MC54298 MC74298 648 620 650

Pulse Synchronizers

Dual Puise Synchronizer/Driver MC54120 MC74120 l 648 620 ] 650
Decoders/Demultiplexers

BCD-to-Decimal Decoder MC5442  MCc7442 648 620 650
Excess-3-To-Decimal Decoder MC5443 MC7443 648 620 650
Excess 3 Gray To Decimal Decoder MC5444 MC7444 648 620 650
4-Line to 16-Line Decoder/Demultiplexers MC54154 MC74154 649 623 667
Dual 2 Line To 4 Line Decoder/Demultiplexer MC54155 MC74155 648 620 650
Dual 2 To 4 Line Decoder Demultiplexer (open collector) MC54156 MC74156 648 620 650

Decoders/Lamp Drivers/Buffers

BCD-to-Decimal Decoder/Driver {30 V Output) MC5445 MC7445 648 620 650

BCD-to-7-Segment Decoder/Driver (30 V Output) MC5446A MC7446A 648 620 650

BCD-to-7 Segment Decoder/Driver (15 V Qutput) MC5447A MC7447 A 648 620 650

BCD-to-7-Segment Decoder MC5448 MC7448 648 620 650

BCD-to-7-Segment Decoder (14 Pin Function) MC5449 MC7449 646 632 607

BCD-to-Decimal Decoder/Driver MC54141 MC74141 648 620 650
56
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MTTL 5400/7400 SERIES (continued)

Function IC Operating Temperature Range Packages Dual-In-Line Flat
—55°C To +125°C | 0° To +75°C | Plastic | Ceramic | Ceramic
Latches
Quad Bistable Latch MC5475 MC7475 648 620 650
Quad Bistable Latch - MC5477 MC7477 646 632 607
8-Bit Bistable Latch | mcsaitoo | mcr7ai00 649 623 667
Arithmetic Elements
Gated Full Adder MC5480 MC7480 | 646 632 607
2.8it Binary Full Adder | mcsas2 |  mc7as2 | 646 632 607
4-Bit Binary Full Adder MC5483 MC7483 648 620 650
4-Bit Magnitude Comparator MC5485 "~ MC7485 648 620 650
Quad 2-Input Exclusive OR Gate | mcsase | mc7ase 646 632 607
4-Bit True/Complement Zero-One Eiements MC54H87 MC74H87 646 632 607
Quad 2-Input Exclusive OR Gate (open collector) | MC54136 MC74136 646 632 607
8-Bit Odd/Even Parity Generator/Checker MC54180 MC74180 646 632 607
4-Bit ALU And Function Generator _MC54181 7—;C74181 649 623 667
Look Ahead Carry Generator For ALU - MC54182 | MC74182 648 620 650
Data Selectors/Multiplexers
16-Bit Data Selector/Multiplexer MC54150 |  MC74150 649 623 667
8.Bit Data Selector/Multiplexer with Strobe MC54151 | MC74151 648 620 650
8-Bit Data Selector/Multiplexer - | mcsaisz | MC74152 646 632 607
| Dual 4-To 1 Line Data Selector/Multiplexer  MC54153 MC74153 648 620 650

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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INTEGRATED CIRCUITS

MTTL NI integrated circuits comprise a family of
transistor-transistor logic designed for general purpose

digital applications.
MAXIMUM RATINGS

The family has a high operating

MC3000 Series /MC74H00 (0 to +75°C)
MC3100 Series /MC54H00 (-55 to +125°C)

speed (30—50 NMHz clock rate), good exterral noise
immunity, high fan-out, and the capability of driving
lines up to 600 pF capacitance.

F SUFFIX
Rating Value Unit CERAMIC PACKAGE

CASE 607

Supply Voltage - Continuous  MC3100 series +7.0 Vdc

MC3000 series +7.0 Vdc

Supply Operating Voltage Range 45t055 Vdc

Input Voltage +55 Vdc !

Output Voltage +5.5 Vde 14 ’

o — S — |

Operating Temperature Range  MC3100 series -55 to +125 oc 1 L SUFFIX
i 9 CERAMIC PACKAGE
MC3000 series _ Oto +75 C P SUFFIX sk
Storage Temperature Range - Ceramic Package 65 to +175 % PLASTIC PACKAGE
Plastic Package | -55 to +125 o%c CASE 646
FUNCTIONS AND CHARACTERISTICS (Vcc =5.0V, Ta = 25°C)
Power
Type @ Loading Propagation Disspation
Case 607, 632, 646 Case 507, 632 Factor Delay mW
Function 0°C to +75°C -55°C to +125°C | Each Output ns typ typ/pkg
Quad 2 Input NAND Gate MC3000(74H00) MC3100(54H00} 10 60 38
Quad 2 Input AND Gate MC3001 MC3101 10 9.0 112
Quad 2 Input NOR Gate MC3002 MC3102 10 650 122
Quad 2 Input OR Gate MC3003 MC31C3 10 5.0 15C
Quad 2 Input NAND Gate

(Open Collector) MC3004(74H0 1} MC.31C4(534H01) 10 80 38
Tripte 3 Input NAND Gate MC3005(74H10) MC3105(54H10) 10 6.0 56
Triple 3 Input AND Gate MC3006(74H 11) MC.3106(54H 11} 10 90 34
Tripte 3 tnput NAND Gate 2

(Open Collector) M§=3007 Mesier 10 80 56
Hex Inverter MC3008(74H04) MC3108(54H04) 10 6.0 140
Hex Inverter MC3009(74H05) MC3109(54H05) 10 8.0 90
Dual 4 tnput NAND Gate MC3010(74H20) MC3110(54H20) 10 6.0 a4
Dual 4 input AND Gate MC3011(74H21) MC311T1(54H21) 10 a0 56
Duat 4 Input NAND Gate

(Open Collector) MC3012(74H22) MC3112(54H22) 10 80 a4
8 Input NAND Gate MC3015 MC3115 10 80 22
8 Input NAND Gate MC3016(74H30) MC3116(54+ 30) 10 8.C 2
E xpandable Duail 2 Wide . .

2 Input AND OR INVERT Gate MC3020(74H50) MC3120(54+50) 10 6.C 625
Quad 2 input Exclusive OR Gate MC3021 MC3121 8 14 100
Quad 2 Itnput E xclusive NOR Gate MC3022 MC3122 8 14 85
Dual 2 Wide 2 Input AND-OR INVERT Gate MC3023(74H51) MC3123(54H51) 10 6.0 62.5.
Dual 4 Input NAND Buffer Gate MC3024(74H40) MC3124(54H40) 30 60 a9c
Dual 4 Input NAND Power Gate MC3025 MC3125 20 6.0 70
Dual 4 Input AND Power Gate MC3026 MC3126 20 9.0 a0
Dual 3 Input 3 OQutput AND Series MC3028 MC3128 . 90 56

Terminated Line Driver
Dual 3 Input 3-Output NAND Seres MC3029 MC3129 3 6.0 aa

Terminated Line Driver
E xpandable 4 Wide 2 2 2 3 Input 5

AND OR Gate - MC3031(74H52) MC3131(54H52) 10 10 875
Expandable 4-Wide 2 2-2-3 Input

AND OR INVERT Gate MC3032(74H53) MC3132(54H53) 10 7.0 ac
AND Input J-K Flip Flop MC3051 MC3151 10 f=50MH2z 50
AND Input JJ KK Flip Flop MC3052 MC3152 10 f =40 MH2 75
Dual Type D Flip Flop MC3060 MC3160 10 f =30 MH2 120
ODual J K Flip-Flop MC3061 MC3161 10 f=50MHz 100
Dual J K Flip-Flop MC3062 MC3162 10 f=50MH2 100

@ F suffix denotes Flat Pack age, L suffix denotes Dual In Line Ceramic Package, P suffix denoates Plastic Pack age,

(i.e., MC3000F = Flat Pack age, MC3000L = Ceramic Pack age, MC3000P

*Direct Output = 10 minus the number of resistor terminated outputs being usea.
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'NTEG RATED CIRCUITS MC2000 Series (0 to +759C)

MC2100 Series (-55 to +1259C)

MTTL 1l integrated circuits comprise a family of transistor- good external noise immunity, high fan-out, and the capability
transistor logic designed for general purpose digital applications. of driving capacitive loads to 600 pF.
The family has a high operating speed {30—50 MHz clock rate),

MAXIMUM RATINGS

Rating Value [ unit
13
Supply Voltage-Continuous — MC2100 Series +8.0 14
MC2000 Series +7.0 L F SUFFIX
Supply Operating Voltage Range 4.5 t0 6.0 Vdc 1 CERAMIC PACKAGE
CASE 607
Input Voltage +5.5 Vdc
QOutput Voltage +5.5 Vdc
Operating Temperature Range — MC2100 Series -55 to +125 oc
MC2000 Series 0to +75
Storage Temperature Range — Ceramic Package -65 to +150 o¢c
B - —_Plﬁtic Package -55 to +125
Maximum Junction Temperature — MC2100 Series +175 | oc
MC2000 Series +159
Thermal Resistance-Junction to Case (6 j¢) L SUFFIX
— Ceramic Package 0.09 o
— Plastic Pack age 0.15 C/mw P SUFFIX SIS ALY A S
) 1 PLASTIC PACKAGE S
Thermal Resistance-Junction to Ambient (0 j4) "
. CASE 646
Ceramic Package 0.26 oCc/mwW
— Plastic Pack age 0.30
FUNCTIONS AND CHARACTERISTICS (Vee - 5.0V, Ta - 25°C)
Type D)
Loading Factor Propagation Power
Case Case Each Output Delay Dissipation
607,632,646 607, 632 MC2000 MC2100 mW
Function 0 to +75°C -55 to +126°C Serwes Series ns typ typ/pkg
Expandable 2-Wide 4-Input MC2000 MC2100 Q 1 70 27
AND-OR-INVERT Gate MC2050 MC2150 € 6 )
MC2001 MC2101 a 11
Quad 2 Input NAND Gate MC 2061 MC2151 5 6 | 6.0 88
4-Wide 3-2 2-3 Input Expander MC2002 MC2102 o) 11 28
’_101 AND-OR-INVERT Gates MC2052 MC2152 &) 6 L o
| MC2003 MC2103 ) 11
Dual 4-input NAND Gate MG 2053 MG2153 5 6 §.O —44
Expandable 4-Wide 2-2-2-3 Input MC2004 MC2104 ] 11 7.0 36
AND-OR-INVERT Gate MC2054 MC2154 €] 6 )
MC2005 MC2105 9 1
8-input NAND Gate MC 2056 MC2156 5 6 8.0 22
Dual 4-Input Expander for MC2006 MC2106 9 11 14
AND-OR INVERT Gates MC2056 MC2156 = 6
. MC2007 MC2107 9 iR
Tripie 3-Input NAND Gate MC2057 MC2157 5 6 6.0 66
Expandable 8-Input MC2011 MC2111 g 11 1 22
NAND Gate MC2061 MC2161 9 6
Expandable 3-Wide 3-Input MC2012 MC2112 9 1M 6.0 39
AND-OR-INVERT Gate MC2062 MC_2162 5 6 '___ 1
Expandable Dual 2-Wide 2-Input MC2013 MC2113 9 11 7.0 58
AND-OR-INVERT Gate MC2063 ?\11_(;2163 S 6 - )
Quad 2 tnput Lamp/ 20 105
Line Driver (open collector) MC2065 MC2165 24 30
MC2016 M(C2116 5] 9
60 132
Hlex fnverter MC2066 MC2166 s 9 i
Quad 2-1nput Lamp/Line Driver MC2018 MC2118 40MA 40MA 10.0 90
- MC2068 MC2168 20MA 20M A
Dual J-K Flip-Flop MC2023 MC2123 9 iR B
{separate clock) MC2073 MC2173 5 6 e AR Uik
Dual J-K Flip-Flop MC2024 MC2124 9 1
{common clock) MC2074 MC2174 5 6 t = 70 MHz 110
: MC2025 MC2125 9 11 _
A J- lip-F1 =
e ST AL MC 2075 MC2175 5 6 LI -
: MC2026 MC2126 9 11
R J-K Flip-FI =
OR J-K Flip-Flop MC2076 MC2176 5 6 S Uk 2
. MC2028 MC2128 9o 1
R J-K Flip-F =
Lol RS ALT MC2078 MC2178 5 6 VS EILLGE e

F suffix denotes Flat Package, L denotes Dual in-Line Ceramic Package, P denotes ®lastic Pack age,
(i.e., MC2000OF = Flat Package, MC2100L = Dual In-Line Ceramic, MC2000P = Plastic Package.)

59



BMTTL | s @iae iie s

INTEGRATED CIRCUITS

For equivalent Maximum Ratings and package drawings, see MTTL [l, page 59.
FUNCTIONS AND CHARACTERISTICS {Vcc =5.0V, Ta = 25°C)

MC400 Series (0 to +75°C)
MC500 Series (-55 to +125°C)

Type D Output
Loading Factor Propagation Power
Case Case Each Output Delay Dissipation
607,632, 646 607, 632 MC400 MC500 tod mw
Function 0 to +75°C -55 to +125°C Series Series ns typ typ/pkg
GATES
Dual 4-Input NAND Gate ] MC400 [ wmcsoo 12 15 10 ] 30
| MC450 4 MC550 6 | 7 | -
[ Expandable 4-Wide 2-2-2-3 Input MC401 MC501 12 15 12 ‘t 30
AND-OR-INVERT Gate | MCa51 * MC551 6 ! LA o
8lnput NAND Gate MC402 MC502 12 15 12 15
- | Mmcas2 + MC552 6 | 7
2-Wide 3-Input AND-OR-INVERT MC403 MC503 12 15 1 35
Gate with Gated Complement MC453 |  MCS553 6 | 7 I -
Expandable 3-Wide 3-Input MC404 1 MCs04 12 15 12 25
AND-OR-INVERT Gate MC454 | MC554 6 | 1 )
Expandable 2-Wide 4-input MC405 T ™Mcs05 12 15 12 20
AND-OR-INVERT Gate | MC4ss | MCS55 | 6 7 {
Expandable 8-Input NAND Gate MC406 MC506 12 15 L 18 15
| MC456 | MC556 6 | 1 I ]
Quad 2-Input NAND Gate MC408 MCS508 12 15 10 60
R | ™mcCas8 | mcss8 | 6 | 71 . I
Triple 3-Input NAND Gate MCa12 MC512 12 15 10 ﬁ 45
| - o i MC462 | MCs62 6 | 7 o ) | o ]
Expandable Dual 2-Wide MC420 MC520 T 12 15 12 40
2-Input AND-OR-INVERT Gate o MC470 MC570 6 | 7 | B B
Dual 3-input Pulse o ] MC426 MC526 13 16 15 60
_Ehap_er/Qelav AND Gate o L ~ MC476 1 MC576 | 7 1 8 | | B -
OR Expandable Dual MC427 MC527 12 15 10 38
4-Input AND Gate [ MCa77 MC577 6 7
EXPANDERS
4 Wide 3-2-2-3 Input Expander MC409 MC509 12 15
| for AND-OR-INVERT Gates | mcas9 | MCssg 6 | 7 ] | ]
Dual 4-Input Expander MC410 MC510 12 15|
| tor AND-OR-INVERT Gates | mcaeo MC560 6 i 7 1 |
Duat 4-Input Expander MC411 MCS511 12 15
for NAND Gate MC461 | MCse1 6 7
Dual 2 Wide 2 3 Input "OR" MC428 MC528 15
Expander MC4a78 MC578 | t |
INVERTERS
Hex Inverter MC425 MC525 12 15 10 90
B | mcars mes?s | e |7 | |
MC429 | MC529 12 15
Hex Inverter MC479 MC5 79 6 2 10 T g0 _‘
DRIVERS
Line Driver MC407 MC507 12 15 25 @ 60
- . { MCa57 MCS57 | 6 | 7 | 1000pF Load
Triple 2-1nput MCa19 MC519 = 50/15° 54
Buss Driver MC469 | MC569
FLIP-FLOPS
R-S Flip-Flop MC413 MC513 12 15 ton = 15 30
MC463 MC563 6 7 toff = 20
- _— 1 S | 1 .
Gated R-S Flip-Flop MC4a14 MC514 12 1 ton=175 r 30
MC464 MC564 | 6 toff - 20
AND J-K Flip-Flop ] MCa15 “mcsis | 12 | 15 | tgn-25 a0
| MC465 MC565 6 7 toff = 13
R J-K Flip-Flop I MC416 | MC516 12 15 " ton - 25 50 |
MC 466 MC566 6 7 toff = 13
AC Coupled R-S Flip-Flop MC421 MC521 12 15 s | 30
B - MC471 MC571 6 7
Dual Type D Flip-Flop MC422 MC522 12 15 16 ‘84
MC472 MC572 6 | 7
Dual J-K Flip-Flop MC423 MC523 13 16 ton = 12 110
(separate clock) MC473 MC573 7 8 toff = 10
Dual J-K Flip-Flop MCa24 MC524 13 16 ton=12 | 110
{common ciock) MC474 MC574 7 8 tofs = 10

F suffix denotes Ceramic Flat Package, L suffix denoted dual in-line Ceramic Package, P suffix denotes dual in-line Plastic Pack age.
{i.e., MCA01F = Flat Package, MC401L = Ceramic Package, MC401P - Plastic Package.)

'tpd+/tpd_
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EMTTL COMPLEX FUNCTIONS BN
INTEGRATED CIRCUITS

MC4000 Series (0 to +75°C)
MC4300 Series (-55 to +125°C)

The MTTL complex functions are designed for digital applications
in the medium to high-speed range.
These MTTL devices provide significant reduction in package count
and increased logic per function over devices in the basic MTTL and
MDTL famities.

FUNCTIONS AND CHARACTERISTICS (vcc=5.0V, T = 25°C)

All devices shown can be used with al MTTL and MDTL devices. however, the loading factors shown reflect use with

other devices in the same MC number series unless otherwise noted

61
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Operating Output Propagation Power
Operating Range Loading Delay Dissipation
-55 to Factor tod Pp
Function +125°¢C 0 to +75°C Case Each Output ns typ mW typ/pkg
Dual 4-Channel Data Selector MCA4300F,L MC4000F ,L,P |607,632,646 10 Control Line = 18 150
L n Data Line = 11 |
BCD to-Binary/Binary to-BCD MC4001F,L.P |650,620,648| Open Collector Address Time 300 ]
Number Converter oL = 16 mA <45 ns |
Dual Data Distributor MCA4302F,L MC4002F,L,P |607,632,646 10 10.5 175 1
16 Bit Scratch Pad Memory Cell MCA4304F L MCA4004F L..P |607,632,646 loL 40mA Write mode 25 250 [
Sense mode 15 |
———————— — — m— Open Colector :
|
16 Bit scratch Pad Mernory Celi MC4305F'L MCA4005F L ,P |607.632 646 loL = 20 mA Write mode 25 250
Sense mode 15
N | — — {
Binary to One-of Eight Line Decoder MCA4306F,L MCA4006F,L,P |607,632,646 10 14 100
Dual Binary to One-of-Four Line Decoder | MC4307F,L MC4007F,L,P |650,620,648 10 14 125
8-Bit Parity Tree MC4308F,L | MC4008F,L.P |607,632,646 10 15 t0 30 150
Dual 4 BitParity Tree MC4310F,L MCA4010F ,L,P (607,632,646 10 9.5 to 22 125
4-Bit Shift Register MCA4312F L MC4012F,L.P 607,632,646 10 22/bit 180
Quad Type D Flip Flop MC4315F L MC4015F,L,P |650,620,648 10 16 190
Programmable Modulo-N MC4316F,L | MC4016F,L.P |650,620,648 8 Clock to Q3 = 50 250
Decade Counter Clock to Bus - 36
Programmable Modulo 2, Modulo 5 MCA4317F,L MC4017F,L.P |650,620,648 8 Clock to Q3 - 50 250
Counters Clock to Bus = 35
Programmable Modulo-N MC4318F,L | MC4018F,L,P |650,620,648 8 Clock to Q3 = 50 250
Hexadecimal Counter Clock to Bus - 35
Dual Programmable Modulo 4 Counters MC4319F,L | MC4019F L.P |650.620.648 8 Clock to Q3 = 50 250
Clock to Bus = 35
Dual 4-Bit Comparator (Open Collector) MC4321F,L MC4021F,L,P| 650,620,648 10 20 250
Dual 4-Bit Comparator MC4322F,L MC4022F,L,P| 650,620,648 10 20 250
4 Bit Universal Counter MC4323F,L MC4023F,L,P| 607,632,646 10 16/bit 200
Dual Voltage Controlled Multivibrator MC4324F,L MC4024F ,L.P| 607,632,646 7 fmnax = 30 MH2z 150
Full Adder MCA4326F,L MC4026F,L.P| 607,632,646 15/12°* 25/13=# 90
Full Adder MC4327F L MC4027F,L.P| 607,632,646 7/6°° 25/13 % 90
Adder (Dependent Carry) MC4328F,L MCA4028F,L,P| 607,632,646 15/12°** 25/13% 125
Adder (Dependent Carry) MCA4329F L MC4029F,L,P| 607,632,646 7/6°° 25/13# 125
Adder (Independent Carry) MC4330F,L MCA4030F,L,P| 607,632,646 15/12°° 25/13% 125
Adder (Independent Carry) MCA4331F,L MC4031F,L,P| 607,632,646 7/6°° 25/13+# 125
Carry Decoder MCA4332F,L MC4032F,L,P| 607,632,646 “thg = 4 decoder 20 |
Quad Latch (Open Collector) MCA4335F,L MC4035F,L,P|607,632,646 7 25 140 |
Quad Latch MCA4337F,L | MC4037F,L P| 607,632,646 10 25 150 i



MC4300/4000 Series continued

Output Propagation Power
Loading Delay Dissipation
Factor tpd Pp
Function —55 to +125°C | 0 to +75°C Case Each Output ns typ mW typ/pkg
Inverting/Non Inverting MC4038F,L.P 650,620,648 240
One of Eight Decoaer
Seven Segment Character Generator MC4039F ,L.P |650,620,648 | Open Collector Address 240 ‘
Binary to Two of Eight Decoder MC4040F ,L,P (650,620,648 loL 20mA Tirne 200
Single Error Harmnming Code Detector MC4041F,L.P |650,620,648 <45 ns 240
and Generator L
E S S - S . —
Quad Predriver MC4342F,L MC4042F,L P |607,632,646 lgL = 50 mA 15 120
- - - - I Open Collector
Dual Line Selector MC4343F,L | MC4043F,L.P |607,632,646 ()ig 400 mA 20 70
- - o - L S - Pulsed o ]
Phase Frequency Detector MCA4344F L MC4044F,L P |607,632,646 10 9.0 85
Non Inverting One-of-Eight Decoder MC4048F L.P [650,620,648 | Open Collector Address Time 240
'OL - 16 mA <50 ns)
Counter Latch -Decoder MC4350F,L MC4050F L.P |650,620,648| Open Collector 'Tog 35 MH. 450
loL = 40 mA
Counter Latch Decoder MC4351F L MC4051F ,L,P |650,620,648| Open Emitter fTog = 35 MH2 450
40 mA Sourcing
Capability @
- - - - o 10%_Dutv Cycle
Dual Decade Counter MC4352F L MC4052F,L P 650,620,648 10 fTog - 40 MH. 350
Dual Hexadecimal Counter MC4353F,L | MC4053F,L,P 650,620,648 10 fTog ~ 40 MH: 350
— _— B S A S - 1 | . B
Dual Decade Up/Down Counter MC4354F L MC4054F L ,P|667,623,649 10 fTog 12 MHz 600
— — - L
Dual Binary Up/Down Counter MC4355F,L MC4055F ,L,P|667,623,649 10 fTog 12 MH? 600
NBCD Adder MC4356F,L | MCA4056F,L P|650,620,648 10 30 | 300 |
Nines Complement/Zero Element _+> MC4358F,L MC4058F,L.P[607,632,646 10 30 200
l_Bus T(ansfer vai!crl it MCA4360F,L MC4060F,L,P| 650,620,648 10 1 25 350
| Dual Majority Logic Gate MCA4362F,L MC4062F,L,P| 607,632,646 10 Z - 20 75
V4 1
- . S + - | -
64-8it Random Access Memory MC4064F,L,P|650,620,648| Open Collector Access Time 384
| o — - S loL - 15 mA <60 ns
Dual MOS-to-TTL Level Translator MCA4368F,L MCA4068F,L.P| 607,632,646 10 20 150
| with Ihree-Sta!e Output ) L o - e o B - ]
**MCA4300/MC400 Series loading specitied tor use with MTTL! Devices
# Add delay, Carry delay
)| )
14 14
1 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
I
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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BEMTTL COMPLEX FUNCTIONS il
INTEGRATED CIRCUITS i S00] = e

These complex functions are designed for digital applications in
the medium-to high-speed range, with significant reduction in pack-
age count and increased logic per function over devices in the basic
MTTL and MDTL families. They are direct replacements for S7200/
8200 Series devices,

1
Function Packages |
Operating Tempearature Range Dual-in-line Flat
—55°C TO +125°C 0°C TO +70°C Plastic Ceramic Ceramic

Dual 5 Bit Buffer Register MC8200 MC7200 649 623 667
Dual 5 Bit Buffer Register W/D Inputs MC8201 MC7201 649 623 667
10 Bit Buffer Register MC8202 MC7202 649 623 667
10 Bit Buffer Register W/D Inputs MC8203 MC 7203 649 623 667
2 Input 4-Bit Digital Multiplexer MC8233 MC7233 648 620 650
2 input 4-Bit Digital Multiplexer MC8234 MC7234 648 620 650
2 Input 4-Bit Digital Multiplexer MC8235 MC7235 648 620 650
Quad Exclusive OR MC8241 MC7241 646 632 607
Quad Exclusive NOR MC8242 MC 7242 646 632 607
Binary To Octal Decoder MC8250 MC7250 646 632 607
BCD To Decimal Decoder MC8251 MC7251 648 620 650
Arithmetic Logic Unit MC8260 MC7260 649 623 667
Fast Carry Extender MC8261 MC7261 646 632 607
2 Input 4-Bit Digital Multiplexer MC8266 MC 7266 648 620 650
2 Input 4-Bit Digital Multiplexer MC8267 MC7267 648 620 650
4 Bit Shift Register MC8270 MC7270 646 632 607
4 Bit Shift Register MC8271 MC7271 648 620 650
Presettable Decode Counter MC8280 MC7280 646 632 607
Presettable Binary Counter MCs8281 MC7281 646 632 607
Binary Up/Down Counter MC8284 MC7284 646 632 607
Decade Up/Down Counter MC8285 MC7285 646 632 607
Divide by Twelve Counter [V,[et:p2:1:1 MC7288 646 632 607
Presettable High Speed Decade Counter MC8290 MC7290 646 632 607
Presettable High Speed Binary Counter MC8291 MC7291 646 632 607

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

P SUFFIX P SUFFtX F SUFFIX F SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 ' CASE 649 CASE 650 CASE 667
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EMTTL COMPLEX FUNCTIONS [N

MC8300 Series (0 to +75°C)

INTEG RATED CIRCUITS MC9300 Series (-55 to +125°C)

These complex functions are designed for digital applications in
the medium-to high-speed range, with significant reduction in pack-
age count and increased logic per function over devices in the basic
MTTL and MDTL families. They are direct replacements for F8300/
9300 Series devices.

Packages
Operating Temperature Range Dual-in-line Flat
Function —55°C TO +125°C 0°C TO +75°C Plastic Ceramic | Ceramic
Universal 4-Bit Shift Register i MC9300 MC8300 648 620 650
BCD to Decimal Decoder MC9301 MC8301 648 620 650
Dual Full Adder MC9304 MC8304 648 620 650
Presettable Decade Up/Down Counter MC9306 MC8306 649 623 667
7-Segment Decoder MC9307 MC8307 648 620 650
Dual 4-Bit Latch ~ mco308 MC8308 649 623 667
Dual 4-Channel Data Selector MC9309 MC8309 648 620 650
Presetable Daecade Counter ' MC9310 MC8310 648 620 650
One of Sixteen Dacoder MC9311 MC8311 649 623 667
8 Channel Data Selector MC9312 MC8312 648 620 650
4 Bit Latch D MC9314 ' MC8314 648 620 650
4 BitBinary Counter MC9316 MC8316 648 620 650
7 Segment Decider/Driver ~ MCc9317 MC8317 648 620 650
8 Input Priority Encoder ] ~ mco318 MC8318 648 620 650
Quad 2 Input Multiplexer | mce32z MC8322 648 620 650
5 Bit Comparator | i MC9324 MCc8324 648 620 650
Dual 8 BitShift Register MC9328 MC8328 648 620 650
One Shot Multivibrator MC9601 MC8601 646 632 607
Dual One Shot Multivibrator | mceeoz MC8602 648 620 650
14 “ ] 1
24
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

@ lJ

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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BMDTL SR Sl il ..
INTEGRATED CIRCUITS

MDTL integrated circuits provide an excellent balance of speed,
power dissipation, and noise immunity for general purpose digital
applications. The line includes many multifunction types. Addi-
tional fogic power is provided by the "“wired OR" capabitity of the
basic MDTL gate.

MAXIMUM RATINGS

MC830 Series (0 to +75°C)
MC930 Series {(-55 to +125°C)

Rating Value Unit Rating Value Unit
Supply Voltage — Vdc fnput 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
Qutput Current (Into Outputs with mAdc MC930 Series -55to +125
OQutputs Low) MCB830 Series QOto+75
Buffers, Power Gatas — Continuous 100 Storage Temperature Range °c
Puised, < 30 ms 300 Metal Can, Ceramic Pack age -65 to +150
All other types — Continuous 30 Plastic Package -55 to +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 (vce - 50 Vde, Ta - 259()
Loading | Propese | Power
Type (1) Type () Factor tion Dissipation
Oto -55 to Each Delay mw
Function +75°C Case +125°C Case Output ns typ typ/pkg
Expandable Dual 4 Input NAND Gate MCB830 607,632,646 MC930 607.632 8 30 22
€xpandable Dual 3 2 Input NAND Gate MC830 603 MC930 603 8 30 22
€ xpandable Dual 4 Input Buffer MC832 607,632,646 MC932 607,632 25 35 85
€ xpandabie Dual 3 2 input Buffer MC832 603 MC932 603 25 35 BS
NDual 4 input Expander MC833 607,632,646 MCu33 607 632 - j - -
DOual 4 3 Input Expander MCB33 603 MC933 603 - -
Hex Inverter *ACB34 607,632,646 MCY34 607 632 H 30 B
Hex Inverter (without output resistors) MCB3% 607,632,646 MC935 607,632 H 30 az
Hex Inverter MCB36 607,632,646 MC936 607.632 8 10 66
Hex I nverter MC83a7 607,632,646 MC937 | 607.632 7 | 25 | a0
Decade Counter MC838 607,632,646 MC938 607,632 8 30 MH2z % 150
Divide by Sixteen Counter MCB839 607,632,646 MC939 | 607,632 8 30 MH2z 150
Hex Inverter {(without input diodes) MC840 607,632,646 MC940 607,632 8 30 66
Hex Invarter (without output resistors
and input diodes) Mcga 607,632,646 | MC941 | 607,632 8 | 30 a? o
€ xpandable Dual 4 Input Power Gate | MC8aa 607,632,646 MC944 607,632 l 27 30 65
€ xpandable Dual 3 2 Input Power Gate MC8a4a 603 MCa44 603 27 30 65
Clocked Flip Flop MC845 603,607,632,646 | MC945 603.607.632 | 12/10 @ 40 60
Quad 2 Input NAND Gate . MCB46 607,632,646 MC946 607,632 8 30 aa
Quad Inverter MCB46 603 MC946 603 8 30 44
Quad 2 Input Gate E xpander MC847 607,632,646 MC947 607,632
Clocked Flhip Flop McC848 603,607,632,646 | MC948 603,607,632 | 1179 @ a0 70
Quad 2 Input NAND Gate {2 k pullup reststor) MCB49 607,632,646 MC9a8g 607.632 7 25 66
Quad tnverter {2 k putllup resistor) MC849 603 MC944 603 7 25 60
Pulse Triggered Binary MC850 603,607,632,646 | MCY950 603,607,632 | 10/8 15 50
Monostable Multivibrator MC851 603,607,632,646 | MC951 603,607.632 10 40 30
Dual J K Fhip Flop (common clock and
Cp. separate Sp) MC852 607,632,646 MC952 607,632 12710 @ a0 120
Dual J K Flp Flop (separate clock and
Sp. no Cp) MC853 607,632,646 MC953 607,632 12/10 @ a0 120
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MDTL INTEGRATED CIRCUITS (continued)

Loading Propag& £ P?wef
Type (1) Type (1) Eactor tion Dissipation
01to -55 to Each Delay mw
Function +75°C Case +125°C Case Output ns typ typ/pkg
Dual J K Flip Flop (commonclock and Cp |
separate Sp, 2k pullup resistor) MEC855 ' 607,632,646 MC955 607,632 | 11/9 @ 40 140
Dual J K Flip Flop {separate clock and S ‘ ‘
no Cp. 2 k pullup reststor) MC856 607,632,646 MC956 607,632 11/9 @ 40 140
Quad 2 Input 8uffer MC857 607,632,646 MC957 607,632 25 35 170
Quad 2 Input NAND Power Gate MC8B58 607,632,646 MC958 607,632 27 30 130
Expandable Dual 4 iInput NAND Gate ‘
(2 k pullup resistor) MC861 607,632,646 MC961 607,632 7 25 a3
E xpandable Dual 3 2 Input NAND Gate ‘ | |
(2 k pullup resistor) MC861 603 MC961 603 7 25 33
Triple 3 Input NAND Gate MC862 607,632,646 MC962 607,632 8 30 33
Dual 2-Input NAND Gate plus Inverter MC862 603 MC962 i 603 -] 10 30
Triple 3 Input NAND Gate (2 k pullup |
rasistor) MCH63 607,632,646 MC963 | 607,632 7 25 | 50
Dual 2-1nput NAND Gate plus Invertar I - o | T 1 N
(2 k pullup resistor} 1 MCB63 603 MC963 603 7 25 45
Dual 5 Input NAND Gate (6K pullup resistor) | MC1800 607,632,646 MC1900 607,632 8 30 22
Dual 5 Input NAND Gate (2k pultupresistor) ‘ MC1801 607,632,646 MC1901 607,632 7 25 33
E xpandable 8- Input NAND Gate MCI1802 607,632,646 MC1902 607,632 B 30 AR
Expandable 8- 1nput NAND Gate | i T 1
(2 k pullup resistor) MC1803 607,632,646 1 MC1903 607,632 7 25 16 5
10 Input NAND Gate MC 1804 607,632,646 ‘ MC1904 | 607,632 ’ 8 30 1M
10 Input NAND Gate(2k pullup resistor) MC 1805 607,632,646 ‘ MC1905 607,632 7 25 165
Quad 2-lnput AND Gate MC1806 607,632,646 MC1906 607,632 8 a5 72
Quad 2 Input AND Gate(2k pullup resistor} MC1807 607,632,646 ‘T;MC1907 607,632 T 7 30 85
Quad 2-1nput OR Gate MC1808 607,632,646 ’ MC1908 607,632 8 ‘ 35 97
Quad 2 Input OR Gate (2k pullup resistor) MC1809 607,632,646 MC1909 607,632 7 30 115
Quad 2 Input NOR Gate MC1810 607,632,646 MC1910 607,632 8 30 60
Quad 2 Input NOR Gate (2k putlup resistor) MC1811 607,632,646 MC1911 607,632 7 25 72
| Quad 2 Input E xclusive OR Gate MC1812 | 607,632,646 | MC1912 | 607,632 8 | a0 120
Quad Latch MC1813 620,648 | - 7 } 5 220
Quad Latch MC1814 607,632,646 | MC1914 607,632 7 35 220
Parallel Gated Clocked Flip-Flop MC1815 607,632,646 MC1915 607,632 12/10 @ 40 | 65
Parallel Gated Clocked Flip-Flop MC1816 607,632,646 MC1916 607,632 | 11/9 @ 40 75
Quad 2 Input NAND Gate (without
output resistor) MC1818 607,632,646 | MC1918 607,632 8 30 32
High Voltage Hex |nverter MC1820 632,646 7 a0 a2
IOX; suffix denotes Cerarmic Flat Package, G suttix denotes Metal Can, L suffix denotes Dual in Line Ceramic Package, P suffix denotes
- Dual tn Line Plastic Package. (1.e., MC830G - Metal Can, MC830F = Flat Package, MC830L = Dual In Line Cerarnic Pack age,
MC830F Plastic Package)
@) Fan out for MC830 series type/Fan out for MC930 series type,
f}) Counting frequency
14 !
1
10 LEADS
G SUFFIX F SUFFIX L SUFFIX P SUFFIX
METAL PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 603 CASE 607 CASE 632 CASE 646
TO-100
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EMRTL/mW MRTL I

INTEGRATED CIRCUITS

Medium-power MRTL integrated circuits provide a
broad line of low-cost, multi-function, digital circuits.
Typical gate speed is 12 ns, with power dissipation aver-
ages of 19 mW (input high) and 5.0 mW (inputs low) per
logic node. Devices from the MC800 Series have loading
factors normalized for compatibility with the low-power
mW MRTL devices for ease in mixing the two power
levels in a system,

FUNCTIONS AND CHARACTERISTICS

MC800 Series (0 to 75°C)
MC900 Series (-55 to +125°C)

Low-power mW MRTL integrated circuits are
designed for use where minimal system power consump-
tion is desired. Typical gate speed is 27 ns, with typical
power dissipation of 6.5 mW (input high) and 0.5 mW
(inputs low) per logic node. Devices from the mWMRTL
Series can be mixed with devices from the medium-
power MRTL Series which has loading factors normal-
ized for compatibility.

(Vo = 3.0V + 10% for MC900 Series devices.)

(Vee = 3.6 V £ 10% for MC80O Series devices.)
(Power Dissipation and tp, typicals at T = 25°C.)

Loading Factors
Each Output Power Dissipation
Type @ Type D mwW
MC800 MC900 MRTL MRTL
Series MC800 Series MC900 With MRTL With MC800 MC900
mW 0 to Series —866 to Series mW With mW tp P&L F&G
Functions MRTL MRTL +76°C Case +125°C Case MRTL | MRTL MRTL ns typ Series Series
Buffer 0 MCY900 | 601,606 80 25 20 16/45 ()
Counter Adapter . MC901 601,606 16 5 22 55
R.S. Flip Flop ‘ MC902 601.606 13 4 14 22
3 Input NOR Gate : MC903 | 601,606 16 5 12 19/5 Q)
Half Adder 0 o McgoAMLF 5 14 | a5 |
Half-Shift Register N MC905 | 601,606 13 4 22 53
Half Shift Register ‘
(w/o Inverter) N MC9306 601,606 13 4 22 36
4 Input NOR Gate O MC907 601,606 16 5 ! 12 19/5
Half Adder N MC908 601,606 4 60 14/8 5
2 Input Buffer N MC909 601,606 30 L 57 5.5/16 |
1 —— —
Dual 3 Input
(NOR Gate) M MC910 601,606 4 27 8.0/1.0(2)
4 Input OR/NOR Gate U MC911 601.606 4 60 6.0/3.5 (2)
Half-Adder . MC912 601,606 4 66 115/5.5 [2)
Type D Flip-Flop O MC913 601,606 3 75 17.5/13 (5)
Dual 2 tnput NOR Gate M | MC914 601,606 16 5 12 38/10
Dual 3 1nput NOR Gate . MC815 646,632 MC915 603,606 16 5 12 55/15 (2 38/10(2)
J.K. Flip Flop N MC816 646,632 MC916 601,606 10 3 30 91/79 (3) 62/54 (3
Quad 2 Input NOR Gate N Mc817 646,632 MC917 607 4 27 20/5.0(2) | 16/2.5 (2)
Dual 3 Input NOR Gate N MC818 646,632 MC913 603,606 4 27 12/2.5(2)| 9.5/1.0(2)
Dual 4 1nput NOR Gate . MC819 646,632 MC919 607 4 27 13/25@) | 1171.0Q)
J.K. Flip Flop ‘ MC920 | 601,606 2 50 15.5/10 (3)
Dual 2 input Gate Expander . MC921 601,606 27 3.0/ Q
J.K. Flip Ftop N MC822 646,632 MC922 603,606 4 70 24/20 17.5/13(3)
Quad 2 Input NOR Gate . MCB824,A | 646,632 MC924 607 16 5 12 100/30 76/20 (2)
Dual 4 Input NOR Gate . MC825 646,632 MC925 607 16 L 5 12 60/15 38/10 (2)
J.K. Flip Flop . MC826 646,632 MC925 603,606 16 5 35 100/86 @ 130/65 (3)
Wuad Inverter . Mc927 603,606 16 5 12 76/20 Q)
5 Input NOR Gate N MC923 601,606 4 27 6.5/0.5 (2)
5 Input NOR Gate 0 MC929 601,606 16 5 12 19/5 (2)
Dual Exclusive
(OR/NOR Gate) N MC864 646,632 25
= _— il I EE— i - S S—
Quad Latch N MC867 A | 648,620 50 110
BCD to Decimal Decoder . MC870 648,620 7 36 100/
Quad Exclusive OR Gate M MC871 646,632 MC971 607 16 5 12 72 28
J.K. Flip-Flop N MC974 601,606 16 5 35 130/65 @
Dual Half-Adder 0 MC875 646,632 Llcws 607 16 5 2 20 120 90
Dual J.K. Flip-Flop . MC876 | 646,632 | MC976 607 50 41729 Q) | 31720Q)
Binary Up Counter * MC877 646,632 10 3 180
Dual Type D Flip Flop . MC878 | 646,632 | MC978 607 3 60 48/35(®) | 35/26 ®
1 J.K. Flip-Flop, 1
{Expander, 2 Buffers) M MC879 646,632 1417124 @
Decade Up Counter M MC880 646,632 10 3 250
Dual Buffer 0 MC981 601,606 - 30 57 11/32
J.K. Flip Flop . MC982 601,606 2 80 15/13
Dual Half-Shift Register O MC883 646,632 MC983 607 13 4 22 140 110
Dual Half-Shift Register
{w/inverter) M mMC8s84 646,632 MC984 607 13 4 22 100 75
Quad 2-Input Expander N MC885,A | 646,632 MCaBs 607 12 20/ 17/
Dual 4-\nput Expander M MC886 646,632 MC986 607 12 20/ 17/
1 J.K. Flip-Flop, 1 Inverter
(2, Buffers M MC887 646,632 138/132 @
Dual 3 Input Buffer
(Non-1nverting) 0 MC8s8 646,632 MC988 607 80 25 24 145/56 128742
Hex Inverter N MC889,A | 646,632 MC989 607 16 5 12 130/15 76/20
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MRTL/mW MRTL INTEGRATED CIRCUITS (continued)

Loading Factors
Each Output Power Dissipation
Type Type D mW
MC! MC900 MRTL MRTL
Series MC800 Series MC900 With MRTL With MC800 MC900
mW 0to Series -55 to Series mW With mW tp P&L F&G
Functions MRTL | MRTL +75°C Case +125°C Case MRTL | MRTL | MRTL | nstyp Series Series

Dual J K. Flip Flop . MCB90 646,632 | MC990 607 10 3 35 182/158 (3)f 1247108 (3)
Dual J.K. Flip Flop . MC891 646,632 | MC991 607 16 5 40 190/160 (3)] 155/130(3)
Trpte 3 Input NOR Gate . MCB92 646,632 | MC992 607 16 5 12 82/24(2) | 57/15(Q)
Triple 3 Input NOR Gate . MCB93 646,632 | MC993 607 4 27 18/3.5(2) [ 14/2.0(2
Serial-Parallel Shift Register * MC894 646,632 16 55 225
Dual Fult Adder ¢ MCB96 646,632 | MC996 607 16 5 60 225 190
Dual Full Subtractor . MCB897 646,632 | MC997 607 16 5 60 225 190
Duat 2 Input Buffer . MCB98 646,632 | MC998 607 30 57 14/46 11/32
Dual Butfer ’ MC899 646,632 | MC999 | 603, 606 80 25 15 50/90 32/90
Dual 4 Channel

(Data Selector) & MC9801 | 648,620 16 5 25 100
Dual J.K. Flip Flop . MC9802 | 646,632 10 3 5 182/158 (3)
4 Bit Parallel Full Adder ’ MC9804 | 648,620 6 2 125 265
Dual 4 Channel

{Data Distributor) b MC9807 | 648,620 16 5 25 150
Quad Schmitt Trigger . MC9809 | 646,632 16 5 30 95
Quad 2 Input AND Gate 8 MC9813 | 646,632 16 5 28 100
Quad 2 Input NAND Gate C MC9814 | 646,632 %6 5 35 145
Quad 2 Input OR Gate L MC9815 | 646,632 16 5 40 28/100(2)
Hex Inverter e MC9818 646,632 4 27 70/30
Hex Expander 8 MC9819,A| 646,632 12 13/ - (2
Hex Expander - MC9820 646,632 12 30/ (2
Quad 2 Input E xpander . MC9821 | 646,632 27 20/ (2)
Dual J K Flip Flop . MC9822 | 646,632 a 75 24/ (3
Quad 2 Input AND Gate L] MC9823 | 646,632 4 50 12(6)
Quad 2 Input NAND Gate " MCB8924 | 646,632 4 50 20/5.0
Quad 2 Input OR Gate ® MC9825 | 646,632 4 50 /7.0

A" Suffix devices have insured capability to drive at least one MTTL load or two MDTL loads.
G suffix denotes Metal, F suffix Flat Package, P suffix denotes Plastic Package, L suffix denotes dual inline Ceramic Package.

O,
(@ Inputs High/Inputs Low unless otherwise noted.
(@ Only clock inputs High/tnput Low.
(@ Only clock inputs high on Flip-Flop, other elements High/Inputs Low.
(® DirectSet & Direct Ciear Low, all other inputs high/all inputs low.
® One input high/one input low.
Y4 Y
y 4 Y
/ // //%/
Y70/ 8 Leaps ‘i
G SUFFIX G SUFFIX
METAL PACKAGE METAL PACKAGE
CASE 601 CASE 603
TO-100

10 LEADS

L SUFFIX
CERAMIC PACKAGE
CASE 620

MRTL/mwW MRTL
and
MHTL Packages

L SUFFIX

CERAMIC PACKAGE

CASE 632

14

10

F SUFFIX

CERAMIC PACKAGE

CASE 606
TO-91

P SUFFIX
PLASTIC PACKAGE
CASE 675
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P SUFFIX

PLASTIC PACKAGE

CASE 646

F SUFFIX

CERAMIC PACKAGE

CASE 607

P SUFFIX

PLASTIC PACKAGE
CASE 648

PC SUFFIX
PLASTIC PACKAGE
CASE 676




BMHTL S o sy i

MC660P, L Series (-30 to +75°C)

INTEGRATED CIRCUITS *MC660TL Series (-55 to +1250C)

TYPICAL CHARACTERISTICS

Motorola’s MHTL integrated circuits are especially des'gned to : >
. . . X . Rating Value Unit
meet the requirements of industrial applications because of the
outstanding noise immunity. MHTL circuits provide error-free Supply Voltage 15 10 Mdc
operation in high noise environments far beyond the tolerance of Threshoid Voltage 75 Vde
other integrated circuit families. Multifunction packages and broad Logic "'0’’ Output Voltage
. : . . . @ igL ~5mA
operating temperature range further tailor this device family to the i
industrial designer’s requirements. :'s;sts'i‘:l‘zf;,‘:":l‘:‘%)")”tp”t) 82 xsz
*MHTL ceramic dual in-line devices are available with specification over the St
-55°C to +125°C temperature range and/or with hi-rel processing on special Logic "1" Output Voltage
order. See your Motorola representative for pricing. @ VCC =1y
(Active Pullup Output} 144 Vdc
(Passive Pullup) 149 Vdc
Package drawings are shown on page 68. - - — —
Noise Margin 60 Vdc
FUNCTIONS AND CHARACTERISTICS (Vg = 15V + 1.0Vdc, Ta - 25°C)
Power
Fipe LFoadmg Propagation Dissipation
actor Delay mwW
Function Each Output ns typ typ/pkg Case
Expandable Dual 4 Input NAND Gate (active pullup) MCEBD 10 110 88/26 (2) 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 Fhp Flop MC663 9 3.0 MHz @ 200 632,646
Master Stave R S Flip Flop MCHEGA 8 3.0 MHz @ 160 632,646
. ok (g & 83 (MDTL)
Triple Level Transiator MCBES MTTL It 55 40 632,646
MRTL - 5 104 (MRTL)
Triple Level Translator MC6E66 10 5 105 632,646
Dual Monostable Multivibrator MCHEE67 10 140 240 632,646
Quad 2 input NAND Gate (passive puliup) MC 668 10 125 176/52 @ 632,646
Dual 4 input Expander MCHE69 632,646
Triple 3 Input NAND Gate (passive pullup) MCBE70 10 125 132/39 @ 632,646
Triple 3 Input NAND Gate (active pullup) MC67 1 10 110 132/39 @ 632,646
Quad 2 tnput NAND Gate (active pullup} MC672 10 110 176/52 @ 632,646
Dua! 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 10 125 160/50 @ 632,646
Dual Pulse Stretcher/Multivibrator MC675 10 :?g :z::: ;g; 180 632,646
BCD To Decimal Decoder-Driver MCE76 500 380 620,648
Hex inverter With Strobe {active pullup) MC677 10 110 246/96 @ 620,648
Hex Inverter With Strobe {(without output resistors) MCG78 10 125 192/96 @ 620,648
Dual Lamp/Line Driver MC679.8B 125 0.5 ustyp 250/30 @ 632,646
Hex Inverter {active puliup) MC6E80 10 110 246/96@ 632,646
Hex Inverter (open collector) MC681 10 125 192/96 @ 632,646
Quad Latch MC682 10 250 375 620,648
Quad 2 Input Exclusive OR Gate MC683 10 380 632,646
Decade Counter MCce84 10 0.5 MHz @ 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 MHz @ 375 620,648
Hex inverter (high voltage) MC689 10 150 173/55 @ 632,646
Hex Inverter (active pullup) MC690 10 150 173/55 @ 632,646
Hex tnverter/Interface Element MC691 10 300 500/150® 632,646
250 mA Quad 2-Input NAND Gate (Schmitt Trigger) MC693 200 400 300 620,648
(Cs’lég'rr’\inttte{frai(g:;eer)'emem' Line Driver/Receiver MC696 :gg ;g \\; xgg 400 225/60 O 620,648
Hex Inverter (Passive Pull-up) MC697 10 125 246/96 @ 632,646
500 mA Dual 2-Input AND Gate {(Schmitt Trigger) MC699 400 400 450 675,676

@ 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 ® fTog
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IMONOLITHIC DIODE ARRAYSH

MC1100 Series (-55 to +150°C)

Motorola diode arrays are monolithic multiple junction-isolated
diodes, fabricated using a standard integrated circuit planar process.
The arrays can be used in any application requiring high current and
fast switching.

MAXIMUM RATINGS (t or each diode:, T4 259C Free Air Temperature)

Rating Symbol Value Unit
Peak Reverse Voltage VR 50 Vdc
Steady-State Reverse Voltage VR 40 vdc
Peak Forward Surge Current Ig 10 Adc
WTp - 25°C 1 weond)
Forward Current O (Continuous @ Ta- 25°C) e mAdc
Ceramic Flat Package 300
Duat in hine Package 400
Power Dissipation (Continuous@ T a- 25°C) Pp mWw
Ceramic Flat Package 500
Dual i line Pack age 600
Operating Temperature Range (Free Aur) Ta °c
Ceranmuc Flat and DIL Package -55 to +150
Plastic DIL Package -551t0 +125
Storage Temperature Range o Tstg 2E
Ceramic Fiat and DIL Package -65 to +175
Ptastic DIL Package -65 to +125

@ Derate © 2 4 11AGC/CC 10 150°C (F package)
Derate @ 3 2 mAde C 1o 150°C (L package).
Derate @ 4.0 mAde OC to 125°C (P package).

FUNCTION TYPE CASE
16 Diode Array MC1103 646, 632, 606
Dual 8 Diode Array MC1104 646, 632, 607
8 Diode Common Cathode Array MC1105 646, 632, 606
8 Diode Common Anode Array MC1106 646, 632, 606
Dual 8 Diode Array MC1107 646, 632,607
8 Single Monolithic Diodes MC1108 648, 620, 650

10
1 e i
e
F SUFFIX F SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMI|C PACKAGE
CASE 606 CASE 607 CASE 620
TO91

L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 632 CASE 646 CASE 650
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@ MOTOROLA

INTERFACE

CIRCUITS

The economics of today’s marketplace dictate that electronic systems be developed largely with
semicorductor devices that are designed and manuTactured on a large-volume basis. This requirement,
in turn, demands that these semiconductor compenents be “generic’’ in design, so that they zan be
used for a variety of systems with widely diversified capabilities and characteristics.

To a significant degree, the above prerequisites. prohibit the tailoring of integrated circuits—even
MSI and LSI components—to a specifically designated end-product. While specific 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 conglom orates
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 technologizs, has
generated a comprehensive insight into interface requirements. it has spawned a large and contin-
uously expanding repertoire of interface circuits to meet the needs of the system designer.

TABLE OF CONTENTS

Page
Bus Interface . . . .. .. 72
D-A/A-D Conver-ion . . . ... 76
Memory Interface . . . . .. ... 77
Computer and Terminal Interface. . . . . . .. . .. . 82
Peripheral Interfece . . . . . . . 84
Numeric Display Interface. . . . . . .. . ... . 85
Voltage COMParators . . . . . ..o 86
Communications Interface (Telephony). . . . . . . . . 88

CASE 606
(TO-91)

CASE 620 CASE 623

CASE 632 CASE 648
(TO-116)
CASE 650 CASE 690 CASE 693 CASE 701 CASE 726
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BUS INTERFACE

Computer Bus

Line drivers and receivers designed to operate com-
patibly. The MC8T13/MC8T 14 combination is specified

for general TTL system applications. The MC8T23/
MC8T24 combination is specifically oriented toward
{BM 360/370 system requirements.

DUAL LINE DRIVERS TRIPLE LINE RECEIVERS
MC8T13 — Open emitter driver; specified for general MC8T14 — Hysteresis-equipped teceiver; specified for
TTL systems. general TTL systems.
MC8T23 — Open emitter driver; specified to meet IBM MC8T24 — Hysteresis-equipped receiver; specified to
system requirements. meet |IBM system requirements.
] Gate ' _]
a
Input A1 [‘ ﬂ Vee input a3 ! QVCC
Gate Strobe
LS [2 { 1 J—}lﬂ Input B6 input 83 L2 .‘ input S3
] Receiver —JRecewer
Input A3[3 l | [ I@ input BS l"DulFHL3|>1)°j ‘4J'nuulﬂ3
[ - Al four devices Strobe | -5 F—Output
input A4 A}J | r 15J|r\put B4 Ta - 0to 75°C InDu(Sl a ~ >—‘.‘3_J F3
1 Packages Gate ) Goe
Input A5 TS n rJ'G] Input B3 L Suffix — Case 620 Input A1 L_’j. '( :}— “linput A2

—
) 1 @ o] P Suffix Case 648 Gate o | Strobe
Input A6 L(i_r | | ‘ L IL Input B2 Input B1 |_‘ ‘ ”_1 Input $2

~— J Oumut r
Output A [ 7 |—<I i 0] input B1
al Ll QOutput
c,nc:la1 ‘Dj‘)]OutputB 6"6'8‘1 -L EJ e

-

Receiver
nput R2

VoH HIH{R)
@loW = -75 mA los tPLH @ V|(Rr)=38V tPLH(R)
Device |@lgy=-593mA* | @Vg=0 [@Cy =15pF Device VHIR) | @ViM(R) =3.11V* | @C = 15pF
Number | Volts Max mA Max ns Max Number | Volts Min mA Max ns Max
MC8T13 2.4 30 20 mMC8T14 0.3 0.17 30
MC8T23 311 30 20 mMC8T24 0.2 0.17° 30

MlnlCOmpUter BUS Transceivers and receivers for QUAD TRANSCEIVERS

bus organized minicomputers employing 120-ohm terminated lines. MC3438 _ Openi collector driver outputs allow wire:

Ds8e41 OR connection. MC3438 has hysteresis-
HEX RECEIVERS equipped receiver for improved noise immunity
A (not available with DS8641). MC3438 is equivalent
MC3437 — Hysteresis-equipped for improved noise DS8838.

immunity. DS8837 equivalent. - V

Bus 3[ 1] ‘6] (e
-
2

- s
Input 4{1 = 16| Ve InDOY 3[ L f §| Bus 1
Output 4|2 15| Input 1 All three devices: Output 3 L:;_._o(\ l 14 Input 1
1 Ta - 0t 70°C
Input 5[:1_: —4 ‘EOU‘D\" 1 Packages: Busdh(Lj% ’1 L—'{)O Jl:ﬂOutput 1

Output 5E> = | !r 1§]|npm 2 MC3437 Input 4[5_, .{4 (Z\ 12| Bus 2
MC3438 DS8641

Input GE'-{ -4 J’ ‘2] Output 2 L Suffix — Case 620 — J Suffix Output 4 E—OQJ

P Suffix — Case 648 — N Suffix

-
Qutput 6[:6 — y- 11| input 3 pisabte 8[7
- ——
Disable 8 E—— _— 10| Output 3 cround [ L-[—_;
Ground | 8 - Disable A A
: [: — Lo]o Receiver | V) (gUs) gUS tPLH(D) | 'PLH(R)
1(R) tPLH(R) Hysteresis | @ Igys = [ @ Viy(BUS) =| @CL=| @C| =
@V|(R)=4.0V Hysteresis @cCp =15pF Volts 50 mA 4.0V 15 pF 15 pF
uA Max Volts Min ns Max Min Volts Max uA Max ns Max ns Max
50 0.5 30 0.25° 0.7 100 25 30

*MC3438 only,
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BUS INTERFACE (continued)

Microcomputer 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.

General features include:

® Single +5.0 V Power Supply Requirement
® Three-State Logic Output
® low Input Loading — 200 uA Max.

DATA BUS EXTENDERS

Quad, Bidirectional, with 3-State Outputs
MC6880A/MCB8T26A# — Inverting MC6889/MC8T28# — Non-inverting

- S ] f
efewer L . QCEIVEV
3 | En
e r«t> 3 P .::::' e] vee
Hecewer r_l — Driver zThese devices may be Hecewer Driver
Ou l'——< P—\ ‘5 Enabl Ou t r—<}—“ Enab
mm " e _‘ ) msuxe ordered by either nf ‘:)u u':::me
) Receiver the paired numbers. Receiver
Bus 1 3J$o<} + [-4 5 —{14_] o‘”:;f Bus [4 5_414_‘]0:';;"
Orwer +—l Orwer _ —+—¢——l
Inpulrd_L 13J Bus 4 tnput ~4l- G’ Bus 4
——e ﬂ_ J u |
Recewer Ov wer R Racever "r Orwver
Output [-5 -(L} -1'2 oput Bot;\‘ typ(-(:)s. . Output [5}—/:)—, —I‘ﬂ Innul
2 A A to 2 M| L i
Recever - + H-u- er
Bu< 2 b:‘o\r } (d‘S .u! BT Packages: Bus 2 6 '-‘—\5—\ J\}—\' '3 Outo:l
R 1 gL 1k ? L Suffix — Case 620 D
tnput | 7 f b -—{\1 ;0_] oS P Suffix — Case 648 '"uu' ,—{;{10 8us 3
T S L Onver L Orver
Gna B‘{ = —{ 9 nout Gna —1{ 9] trpur
. 3
| S 4 L - —J
Input Current |0H_L tPLH: tPHL
Output Disabled Propagation Defay Time — High to Low or
Device hH L Leakage Current — High Logic State Low to High
Number uA Max uA Max uA Max ns Max
MC6880A/MC8T26A 25 -200 100 14
MC6889/MC8T28 25 -200 100 17

ADDRESS AND CONTROL BUS EXTENDERS

Hex, Unidirectional, with 3-State Outputs

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

B buffers. S ]
Enable 1 E—J—tj‘[ E] vVec Enable 4 E Vece
/| [63) — 1[5} Ensbie 2 zThese devices may be | — Sl naniels
] . i ordered by either of ” e
Output A E_g_ [__E] Input F the paired numbers. Gl 4 ﬂ e
Irput B [—{:»——.— — D—E Output F Input B I L Qutput F
— * CE— Ali four types: !+__
Output B E—Q .___-E] Input E TA 0 to 750C Output B 4@ Input E
—dq -
Input € E 7_1—| Output E Packages: Input c — ‘ 11] output €
. | L Suffix — Case 620
Outout © EQ 0] 1nput o P Suffix — Case 648  ouipuc 3 - sl o7 [N
Gnd E E Output O Gna — 1 9 | Ouput ©
*Add inverter for MC6886/MC8T96. *Add inverter for MC6888/MC8T98.
VoL VoH
@I1gL =48 mA @ IgH = -5.2 mA los tPLH tP{Enable)
Volts Max Volts Min mA Typ ns Typ ns Typ
0.5 2.4 80 6.0 1




BUS INTERFACE {continued)

Microcomputer Bus {continued)

BIDIRECTIONAL BUS SWITCH

M6800 CLOCK GENERATOR

MC6881/MC3449# — For exchanging TTL level digital MC6875 — Provides the non-overlapping two-phase
information between selected pairs of ports in a clock signals for M6800 MPU systems.
3-port network.
Y4
./
Enabiel X1 16 [ Vcc
Enable 1 2 v
1
e [1] ..O\To...a 16] Vee x2 5 15 3 MPU ¢1
A1 [Z Enable Extin — 3 14 — Reset
F'ﬂ ‘ 4xfo {4 13 [D MPU 62
A3 E ' 1a] ¢ 2xfo C5 12 = System Reset
’.! #This device may be M;’::c:: s 11 ) DMA/Ref Grant
- E : - E c3 f':g‘::dmgzr:'the' G2 Bus©2 7 10 =5 DMA/Ref Req
Select E ——1 '__2] o Ground (8 9 [ Memory Clock
(10r2) Both types:
= o]
Control o E] B2 Ta =0t 70°C VoLc = 0.3 V Max
(Direction) ;1 Paclliagesf:f. . 620 VoHe = Veg — 0.3 V Min
o urtix — Case
. fop = 2.0 MHz T
Enable (7] E 0] 83 P Suffix — Case 648 op ~ 2.0MHz Tve
Gnd (8 9| B1 MC6881/MC3449 TRUTH TABLE
Enable Select | Control Data Flow
0 o] [¢] 2—3
[¢] [¢] 1 3—2
VoL ‘oD h HH 0 1 0 1=3
@IgL=80mA|@V(Q=27V | @V, =04V [@V =27V 5 ; : o
Volts Max HA Max uA Max uA Max
1 X X High Impedance
0.5 25 -200 40

X Don’t Care

Instrumentation Bus
HIGH-CURRENT PARTY-LINE BUS TRANSCEIVERS

MC26S10 — Inverting

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

Devices for industrial controt and data communication.

Both

types:

Ta =0to 70°C

YA Packages:
Gnd 1 16| v L Suffix — Case 620
9 vee P Suffix — Case 648
Bus A [2 E] Bus C
i‘? Test Condition Limits
Receiver Receiver
Output E {14 o VoL (D) oL = 100 mA 0.8 Volts Max
Driver . I3 Driver lo (D) VoH = 4.5V 100 uA Max
LTS Input C 101(D) Vee =0V, 100 uA Max
Driver R \ =45V
input B . '°<}"El Enable el
l'H (D) ViH =27V 30 uA Max
Receiver Driver
i \ =0.4 -0. M
Output B 6 . 11 T IL (D) M.L 0.4v 0.54 mA Max
é 5 . P (D) C26s810 15 ns Max
Bus B [7} 1g] Receiver MC26511 19 ns Max
Output D
§ tp (R) Both Types 15 ns Max
Gnd [E - E Bus D
-
*Inverter on MC26S11 only.
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BUS INTERFACE (continued)

Instrumentation Bus (continued)

MC3440P — Three
common Enable input; one
driver without Enable.

Output and

Termination| =

Gnd

Receiver
Qutput A

Driver
Input A

Driver

= =
=) Input C

o — E Enable E
e = Driver
K; Input D

input B

Receiver
Output B

Bus 8 [~

Logic Gnd E

Receiver
Qutput A

Bus A

Driver
input A

Enable
ABC

Driver
Input 8

Bus B8

Receiver
Output B

QUAD INTERFACE TRANSCEIVERS

These devices are designed to meet the HP-1B bus
specification of IEEE Standard 488-1975, for the inter-
connection of Measurement Apparatus.

with

MC3441P - Four drivers with
commion Enable input.

drivers MC3443P — Four drivers
common Enable input;

termination resistors.

with
no

S

z] Vee

6.2 k
Bus A [E ; T

k
S]8usc
; =] Receiver
= Output C

YN A

Driver

= Receiver

6 [c] (6] [¢] (] [e] (7] 3]
&I BJ L0 & EJ &J &J 1Y

- f ©] Qutput D
o~
© b
= ©w(Bus D
3k g2kl :]
L =
MC3446P — For low-power instruments, including MOS. MC3448P — For common Send-Receive bus;
bidirectional.
—J— » H Send/R ~
[ en ec.
1 sl VvV
S pres }16 Vee Input A E Ee
1 Receiver Send/Rec
2 — 15 o :
R —— OCutput D Data A E W&A t 3 Input D
2
|
[3 {14] BusD BusA [] ] pataD
r I Driver Pull-Up "
!4_] 13 Input D Enable E E] Bus D
| Input A-B Puil-Up
u
[s | —12] Enable D S E 5] Enable
1 : &W Input C-D
e Driver
’ R [ tnput C Data B E Bus C
— 2 R1 - "
E 10/ BusC Send/Rec. E Data C
R2 = . Input B
ecertver
8 | 9 Send/Rec.
_{I ) ] Output C Gnd E e Input C
(-
All types:
Ta =0to 70°C
Package — Case 648
Receiver Drive tPHL
Input Output Voltage Bus {Driver or
Device Hysteresis @lgL =48 mA; Divider Voltage Receiver)
Number mV Min Volts Max Volts ns Max
MC3440P 400 0.4 2.6 t0 3.75 30
MC3441P 400 0.4 2.6 t0 3.75 30
MC3443P 400 0.4 S 25(D) 22(R)
MC3446P 400 0.4 2.51t0 3.7 50
MC3448P 400 0.4 2.5t0 3.7 35
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A-D/D-A 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 Multiplying D-A converters designed to supply an

output current that is a linear product of an analog input

- —-1osn——-—' Sl A
reference voltage and a digital input word. Devices for

o 8- Bt

e 6-Bi1t ——=] ' 6-, 8- and 10-bit digital word inputs are available.
A1 A2 A3 Ad A5 A6 A7 AB A9A10
[ 1 [7777 P
| L it 1 D o
Range [
CO:?rol }"—Z)IO @VEE= @VREf=
O -4 Current Switches Device Error -5V tSettling 2V
J’" Number | % Max| mW Max| ns Typ mA Suffix Case
I T T T T T 1T T°1T 1T SISy I
. | MC1506
Ladder Terminators +0.78 12 15 1
o | I MC1406 l 0 50 9to21 L 632
Trimming Networks 8 Bit
C T T T T T T T _xj l mMcisosL8 o o L 620
MC1408L8
R 2R Ladder MC1408L7 | - 0.39 170 300 191021 L,P [620,6 648
| I MC1408L6 |+ 0,78
e”') L - o | MC3408 0.5 L 620
2 d — 1 10 Bit
L {). Réf:iﬁfe | Bias | oVee mcasio: [ L 690
Vet (-‘ Amplifier [Circuitry MC3410 220 250 3.8104.2
| MC3410C + 0.1 L.P | 690, 648
= I e T *Ta 55to0125°C,
1) o} Devices without asterisk: T5 O to 70°cC.
Vee Compen, Gnd
~ - - Dotted terminals available
on 6- and 8-bit units only.
S 1

A-D Subsystems

2-Chip A-D Converter System Functional Diagram

These devices are relatively complex

’ L A ?‘.. 016 —— - subsystems. The bipolar, dual-ramp A-D
NN o : ; converter has up to 4-1/2-digit conversion
e | = amren — capability. The CMOS logic subsystem
l Lo e o b8 . | specifically adapts the A-D converter to a
fa R e T "*f‘;: 1 Co ) 3-1/2-digit DVM function.
anaog 2 3 T B wor| | |
O i /) DAY 'L‘;_A.J—M Strobe Nlﬂ,w.b.,.
= 16 At\wi‘ $<. 1 & [ veny 1 2 |
it Lt fote o
MC1505/1405 — A-D Converter MC14435 — Digital Logic

(See Semiconductor Data Library Vol. 5 for data.)

MC14435EFL/EVL* — Tp - -55to 125°C — Case 620

MC1505L ~ Tp = -55 to 125°C — Case 620 MC14435FL/VL* - Ta = -40 t0 85°C — Case 620
MC1405L — T =0 to 70°C Case 620 MC14435FP/VP*  — Tp = -40 10 85°C — Case 648
Temperature loL oL oL
Linearity Voltage Coefficient icc PC(quiescent) | @ VDD =50V| @Vpp=50V|@Vpp =50V
Error Reference of Reference | @ Vgc =50V || @ Vpp=5.0V| (Digit Selects) | {BCD Outputs) | (Al Outputs}
% Max Volts %/°C mA Max mW Max mA Min mA Min mA Min
+0.05 1.15 t0 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: Vpp - 3.0 10 6.0 Vdc
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MEMORY INTERFACE

NMOS Memories to MECL Systems

The high-speed capabilities of some NMOS memories ~ MECL | Driver
{example: 7001A types) make them desirable for use  '"°“" MC10177
in conjunction with MECL logic for some applications.
Yet, the positive input requirements of NMOS memories
are incompatible with the negative voltage levels charac-  MECL 1K NMOS Memory .
teristic of the MECL family. Hence, level conversion is Pt — i S e e By
required—for both input and output matching of the

NMOS memory. The interface devices below include | Clock Line

driver/translators to feed the memory inputs and a sense

l Address and Control Lines

a0 High Voltage
amplifier to match the output. 'I":‘EC"‘ — Driver
u
P Mc75368 |
1

DRIVER/TRANSLATORS

MECL-to-MOS driver/translators convert standard memory systems. The MC75358 and MC75368 may also
MECL 10,000 input signals to suitable levels for NMOS be used as positive logic NOR or non-inverting gates.

mg;gggg }-- Dual Clock Line Drivers suitable for driving MC10177L — Triple Line Driver for driving address and
address, control, and timing inputs. control inputs.
\/
T Maximum Supply Voitage: Vee |1 E] Vee
vee [0 4] vees MC75368 = 18 V
MC75358 = 22 V output a [2] 5]
1A E» -1 r —13 2A M Inputs A
o | Wave Shape A | 3 14
183} , —12| 28 g 4
{ Outpu
1c[a}- |—Eﬂ 2c Outut® [‘:j " (E s
Vees ﬂ{1 2 .ﬁ(ﬂ Veea Wave Shape 8 Eq q E]
1v ek 9l2y Oulpulc[?_: E
Inputs C
Gnd [T F@ VCC2 Wave Shape C EB : ' : [E
e 0 M3 E E] Vss

Ta = 0to 70°C

Packages: ) o
L Suffix — Case 632 Device VOoH @ IoH VoL s loL| toHL o CL Ta = -30 10 85°C
P Suffix — Case 646 Number | volts Min mA [Volts Max ~ mA ins Max pF Package — Case 620
MC75368|Vcey - 0.3 0.1 0.3 10| 26 300
MC75358|Vccz- 0.3 0.1 0.3 10| 24 390
MC10177 4.0 15 0.5 1.0| 6.0 350
A - S
Output d Reference
1
SENSE AMPLIFIER Gna. [1]® 18] " Gnd.
. . Output E E] Output
MC3461L — Dual Sense Amplifier with MECL 10,000- 1A 28
compatible control inputs and complementary, Output [3— E] Output
open-emitter outputs. Designed for 7001 and 2105 2A - 18
type NMOS 1K RAM:s. Outputs A ;3] Outputs B
Enable R Enable
I Inzgj:t 5 | 12 Ir;pBut
ITH tpp (Amplifier) tpp (Enable) input o input
uA Max ns Max ns Max 1A 28
Ampl. Input
+ h
200 0 5.0 ILna;::" [Z ETarmination
TA-01075°C . - V‘RT’
8
Pac’<age - (-5.2 v) j(qgc\”
Case 620
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MEMORY INTERFACE (continued)

NMOS Memories to
TTL Systems

The highly capacitive loads represented by NMQOS
memories are, in themselves, incompatible with the drive
capabilities of conventional TTL logic circuits. So, also,
are some of the voltage levels. The devices shown are
used to match TTL capabilities to various types of popu-
lar NMOS memories.

CLOCK AND CHIP ENABLE LINE DRIVERS

(High Level)
MC3460 Quad Clock Drivers MC75365 — Quad Clock Driver or MMHO0026
MC3466 } — with Refresh Select High-Current NAND Gate MMH0026C | ~ Dual Clock Driver
MC3245 Logic
Voo1 [1] E Vece Veez[a 16) Vce
Output A E 3 j Qutput D Output AG}JA Qutput D m
Channel Channel . . Ne [1 8| NC
Select A I‘—:Z 1 Select D et 1A13 T D [: [:—j
Enable 1 E r— :] Enable 3 Input 2A8 4 13| input 3CD  Input A [z———l >0-—— 173 Output A

12| Enable 2 1nput 3A8[_:l»-
11 Channel Input 18[61-1‘

Select C
Qutput 8’_7

j Output C

Refresh
= 5
Select [: S
Channel [:
Select B
Output B [7 = —]

Address
Refresh

TTL Address
and Control

Low Voltage Driver

Address and Control Lines

Inputs TTL

Data ———#
tnputs

4K NMOS Memary

TTL
Qutput

—

TTL
Clock/Chip ————gu
Enable

Clock Lines

High Voltage Driver

Input 2CD
11 Input 1C

| {10l outpurc

Vee (3] Le’l Vee
Input 8 E

(Pin Connections for U or P1 Package)

+—=J

- ‘D(F j’s—] Qutput B
N

Gna (8] 9] vope G""ls - {9/ Veea
i i L -
*MC3245 — no connection: Vppp not required. MMHO0026 — -55to 125°C
MMH - 010 70°C
TA-0to 70°¢ 0026C - O to
Packages
Packages: .
Ta = 01to 70°C e G Suffix — Case 601
L Suffix — Case 620 .
) . L Suffix — Case 632
Packages: P Suffix — Case 648 .
. U Suffix — Case 693
L Suffix — Case 620 .
P Suffix — Case 648 P1 Suffix — Case 626 (For
MMHOQ026C only)
Device VoH toH VoL oL tDHL g CL Featur
Number Volts Min mA Volts Max mA ns Max pF GEAEIC

MC3460 Vppir - 1.0 -2.0 0.55 40 23 480 Specified for use with 4K NMOS dynamic
memories.

MC3466 Vpp1 - 1.3 -40 0.55 40 24 480 Specified for use with 1K NMOS dynamic
memories (e.g., 7001A types).

MC3245 Vpp - 0.5 -1.0 0.45 5.0 32 250 Does not require second high voltage
supply. Low input loading.

MC 75365 Veez - 0.3 -0.1 0.3 10 18 200 | Derives Vccq power from TTL 5-V
supply, and VCC2 and Vce3a from Vgg
and Vgg supplies from NMOS memories.

MMH0026 \ 1.0 0.4vV"* \ +1.0 24V* 12 1000 F high i load:

MMH0026C c-1 . EE . . or very high capacitance loads.

‘@ V|- Vg
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MEMORY INTERFACE (continued)

NMOS Memories to TTL Systems (continued)

DATA AND ADDRESS LINE DRIVERS
(Low Level)

MC3459 — Quad Address Line Driver DS3645} MC3232A — Address Multiplexer

DS3675( He.x 3State  Latch/ and Refresh Counter
Drivers. Output dump-

ing resistor on DS3675

S
Input r:l: 1j vee Input E Count 1 ] - 24 Ve
- ? - e 1 ffee e 2 =230
Input [~ 7 nput IS Y =— =322 A5
24 B ] 1 s Data Al 2 ——|La(ch = — 18 g:‘s;‘;“l'; A7 4 ==PIPLD
-4 | -
Output -] Input A2 5 [F20A4
A [ > =) 20 %ulpull:a _ﬂ H 14 |Data F A8 ¢ Fo19a10
tnput (2] o _[T] Outout a0 7 —J Foi8 A3
18 i) 1/ o [: Output A6 g Fo17 A9
tnput [ ] ! |: ] LTl Dotz 84 i Lerch —‘EF 00 9 3] 16 03
28 e Output 6210 Fo1s G4
= | 5 [ 12
Output l 'j q K . F_‘ input B —1 F— Datwe & 0111 14 05
B8 == J 2c Gnd 12 13 NC
] . Datac[ 6 M Lateh | | 11| Qutput
Gna L1 : bjj e T = €
i gumulﬁ‘ +{ 10 |Data D
Output
Gnd 8-‘ '—'._9 D
——— "1
Ta =010 70°C Ta =0 to 75°C Ta=0to075°C
Packages: Packages: Packages
L Suffix — Case 632 J Suffix — Case 620 L Suffix — Case 649
P Suffix — Case 646 N Suffix — Case 648 P Suffix — Case 623
Propagation
Device VOH @ IOH VoL @ foL Delay @ CL
Number Volts Min mA Volts Max mA ns Max pF Features
MC3459 24 -20 0.7 80 26 360 | High fan-out capability.
DS3645 24 -1.0 0.6 20 25T 500 Extremely low input currents for MOS
DS3675 2.5 -1.0 0.3 20 ve input compatibility.
MC3232A 2.8 -1.0 04 50 25 250 | Multiplexes the 12 address bits to the 6
input address pins of 16-pin 4K RAMs.

MEMORY 1/0 REGISTERS

(Hex)
B Output B‘E 16[{Vce
DS3647 — Inverting, 3-State
DS3677 — Non-inverting, 3-State ME < S0 18] 8e
DS36147 — |Inverting, Open Collector nput [ s AW
DS36177 — Non-inverting, Open Collector Enable A
These registers, with two 1/O ports per bit, can DT 3 +3] Outout
handle bidirectional data, with the direction of Ensbisie § LI
.data coptrolled by Input Enables. An Expansio'n WE e E]Ewmion
input disables both A and B outputs to permit
. . . -
multiplexing of other registers. A"’E 1" Di:::::ta
Ta = 0to 70°C 82[7] 10] a3
Packages:
J Suffix — Case 620 Gnals] [o]es
N Suffix — Case 648




MEMORY INTERFACE (continued)

Magnetic Memories to TTL Systems

SENSE AMPLIFIERS

... for Magnetic Tape Memories

A two-component preamplifier/amplifier combination

MC3467 — Triple Preamplifier

EGCE Evcc

F"

eI
e
[« D

justable gain controls.

that provides the interface between magnetic tape heads
and digital logic.

Suitable for both open reel and car-

tridge tape systems. Triple preamp has individually ad-
LSl Read Amplifier performs
peak detection and threshold detection functions, as

required for NRZI/phase encoded recording formats.

T
A
P
E TAPE AMPLIFIER SYSTEM
1/3 MC3468
MC3467 Filters Read —e
= P’e. —1 Amplifier
Amplifier
Electronic Gan NRZ1/¢
W Control Code Select

Channel Select

(A or B)

Threshold Amplifier
Input A

Threshold Amplifier
Inverting Input
Threshold Amplifier

MC3468 — Read Amplifier

' N

/

B
G
=
B

Vee
Threshold Detector
Qutput TD

Threshold
Level Input

e]
m
o
‘ll—_ — YN ' Input B H E ZCD Output
tnput 8 Output EGC E Gnd
E- o E] Both types:
- o
_ o Ta =010 70°C ' [E E] Differentiation
Packages: WLERS ) s Components
L Suffix — Case 726 E b ;E]
P Suffix — Case 701 .
E‘ E‘ gam Sttate
Inputs B D .
9 E Vee
... for Core Memories
Feature adjustable threshold, time and amplitude
signal discrimination, dual inputs with independent out-
puts, and a range of options.
Representative Diagram
{MC5528/29)*
TEST TEST
POINT STROBE OUTPUT OUTPUT STROBE POINT 7 = Tfm
vee A A 8 8 GND Ta~ 55t0125°C| Tp - 0to 70°C  [Points
T 9 T T T 9 T AND Output MC5524 [ MC5525 | MC7524| MC7525 | No
16 15 14 13 12 1 10 9 MC5528 | MC5529 | MC7528 | MC7529 | Yes
MC5534 | MC5535 | MC7534 | MC7535 | No
NAND
i { MC5538 | MC5539 | MC7538| MC7539 | ves
VTH @ Vet 10t0 20| 8t022 |11t0 19| 8 to 22
15 mvVv mV mV mV mV
VTH @ VRef 3510 45|33 to 47 | 36 to 44| 33 to 47
40 mV mV mV mV mV
Max I)g 100 uA | 100 A | 75 uA 75 uA
Max tp 4 @ 40 ns 40 ns 40 ns 40 ns
ll lz la 14 ls 3 7 la CL - 15pF
L Suffix — Case 620
- . i —
Con o ° o ° o2 VEE Packages L Suffix — Case 620 P Suffix — Case 648
OIFFERENTIAL REFERENCE DIFFERENTIAL

INPUT A INPUT INPUT B
*Pin assignment slightly different for devices

without test points.
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MEMORY INTERFACE (continued)

Magnetic Memories to TTL Systems (continued)
SENSE AMPLIFIERS (continued)
S— s .
- - X - . [ ] -r
... for Plated Wire and Thlrtl Film I\/.Iem.ones — Ly I ‘r_/a’lr {1&:;] Inputs
and other low-level sensing applications. Channel C ,:2_4: L// ~ 55] Channel B
i
MC1544 — T = -55 to 125°C (3] A
MC1444 — Tp = 0 to 700C mous (15 AT o
A (o] i ) Channel D ~4-1{ - 3 Channel A
Features 4-channel input with decoded channel Ll g g Bl 113
selection and strobed output capability. vee [5] [‘Ej Vee
Capacitor
Packages: slmme ‘6‘} 1 T {l 1] Restore
MC1544 A | T . Input
L Suffix — Case 620 Channel {7} T 10 Ground
F Suffix — Case 650 Select { — U 8
MC1444 tnputs 1[8+—— 1 9] ouput
L Suffix — Case 620 — |
[
VOH VoL
Device VTH @ loH = -400 A @ loL =10 mA| tpp
Number mV Volts Min Volts Max ns Max
MC1544 | 0.5t0 1.5 2.4 0.5 25
MC1444 | 0.3 to 2.3 2.4 0.5 25
CORE DRIVER
MC55325 — T = -55 to 125°C Source 3 ' o
MC75325 — Ta = 0 to 70°C Collectors cez
Contains two source switches and two sink switches. wl2 X
Source and sink selection is determined by one of
two logic inputs, and turn-on is determined by the A3 8
appropriate strobe. el S e
Strobes
Packages: s2|5 Rint
L Suffix — Case 620
F Suffix — Case 650 cl|6 D
P Suffix — Case 648 (MC75325 only)
Y |7 z
Gnd |8 Veer
Vsat loff tPLH | tPLH
Device | @ Igink of lsource =600 mA | @ Vocz =24 V | (Source) | (Sink)
Number Volts Max uA Max ns Max | ns Max
MC55325 0.70 150 50 a5
MC75325 0.75 200 50 a5
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COMPUTER AND TERMINAL INTERFACE

LINE DRIVERS AND RECEIVERS
for Modem/Terminal Applications

Voltage Mode

RS-232C SPECIFICATION

DRIVER RECEIVERS
) L MC1489 — Quad; 0.25 V input hysteresis.
MC1488 — Quad; output current limiting. MC1489A — Quad; 1.1 V input hysteresis.
\ ]

VEE 5 3 VCC Input A E 3 VCC

= Response [ -
3 Input 01 Control A j Input O
- _] Response
3| trput 02 . Output A F z
.:] oy All devices: ey " Controt O
Ta =0to 70°C L
E] Output O Input B F :] Output D
— -

Output A | «

lnput BY | »
input B2 E@

Package:
3 1 L Suffix — Case 632 Response [ =
3 fneut © Controt B . ._°] paeuic
—1 Response
3 input €2 GO [71‘ 1 °J Controi C

] umeurc B H53 —

Gnd | -
— ———
. tPHL
VoH VoL tPHL Device Input VL Input Vi 4 @R =390Q
@Vcee/VEE=19.0V |@ Voe/VEE= 9.0V los @Cp = 15pF Number Volts Volts ns Max
Volts Min Volts Max mA ns Max MC1489 1.0t0 1.5 0.75t0 1.25 50
6.0 -6.0 £6.0to 12 175 MC1489A 1.75 to 2.25 0.75 to 1.25 50
RS-422/423 SPECIFICATION
DRIVER RECEIVER
MC3487 — Quad; three-state outputs. MC3486 — Quad; three-state outputs and input hysteresis.
r R \_/ ] (U
laput A | ~ ? Vee E H VCC
- Inputs A b
— /)
&- ,’;] lnput O E
gz:;::sl A i Inputs B
w ~ Output A | w
r ._] Channel D
1 - Output Both devices:
ase contror [ - D e Comrar 1 L2 R

Output B/D
Control

H Output D

H
I inputs O
1 ]

- Packages: P [
Gj €10 convel L Suffix — Case 620 vy [:

P Suffix — Case 648

a) (]
" Channel C Inputs C
1 Outputs
Input B8 L
-

Gnd q j Input C Gnd [:

Channel B L
Qutputs
(-]

s

Eapr

1
VOH VoL VoDb(Differential) o
@IgH=50mA|@IgL=48mA| @R =1000Q tPLH/tPHL VTH(D) @Vip=:10V
Volts Min Volts Max Volts Min ns Typ @Vicm=*7.0V|Vcc=010525V ]| tpH/tPLH|tP(Control)
2.0 05 2.0 e Volts Max mA Max ns Typ ns Typ
+0.2 +3.25 20/25 25
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COMPUTER AND TERMINAL INTERFACE {(continued)

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

Differential Current Mode

DRIVERS
MC75110 — Dual; industry standard.

inhibit
Input
Outputs

22 2y
Qllal

|

Outputs —_—
Vg 1Y 12 Vgg D

SniEnink

T
!
8

-}

1A 18 1C 2C 2A 28 Gnd
Logic inhibit Logic
inputs inputs Inputs

Ta = 0to 70°C

(MC75xxx)

-55 to 125°C

(MC55xxx}
Packages:
L Suffix — Case 632

P Suffix — Case 646

(MC75xxx onty)

MC3453 — Quad; common inhibit input; current sink

approximately 12 mA.

RECEIVERS

MC75107/MC55107 — Dual; active pullup output.
MC75108/MC55108 — Dual; open collector output.

naputs Output Strobe
Vee Ve 2A 28 NC 2v 2G
1 r O r ]
14 13 12 11 10 9 8
i o S s - = r S o |
f S
Q
| —
- J
=D
1 J

q [ -
Ta
— 1
e = R = I =
1 Lz i1 3 4q | 5
| S— J b J_JL_JL
Inputs NC Output Strobe Strobe
1A 18 1Y 1G s

._]6147]':1
J

Gnd

MC3450 — Quad; active pullup outputs; common three-

state enable.

MC3452 — Quad; open collector outputs.

r “ ‘- -\ —
— N’ h
laputE ll( U Vcc Inputs E}_' 16l Vec
— b= A :"_'b—\
Y LL LE, Input B8 4+ 2 —
Output A r—J R i | .
2 liJ de Y Ou(nutAng—c(—]»J [ 4]
Output B
— ’__4 —
oo z‘ . 4 [1@ z All three devices: Strobe |4 |— ; ‘—L (13] Output €
u v
Y rgj [lﬂ 2 TA =0to 700C Qutput C |5 L\ L —_— L‘? VEE
] Output D Packages: -
Inhibit ffo [’11] Y L Suffix — Case 620 | ., *(® l‘[ 1] output D
] P Suffix — Case 648 c '
Input C L7_J 10{ Input D [7_| L ‘ M inputs
—1 ~ ol D
Gnd |8 3| v Gnd | 8
= 21 Vee |
| J L J
BOTH DRIVERS ALL RECEIVERS
10 (on) 10 (off) tPHL hH hi
mA Min uA Max ns Max Input Vo @Vyp=05V | @V|p=-20V tPLH
6.5 100 15 mV Max 1A Max 1A Max ns Max
+25 75 -10 25
83
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PERIPHERAL INTERFACE

Dual Drivers

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

Representative Diagrams L . .
MC754xx Series MC147x Series MC75450 — Similar to MC75451, but with uncommitted

output transistors.
Sub

f_"i_ ) 1“. Vee 2a 2v 28 2 2E strate
Al_‘_:_ — |8JVcc *'dji‘gl'i'.w_t[”J:{'o gij(g‘ )
J’.Wj ,J_[: {J T T ]

\ i R =l | L
\/ 41 P ( |
W’\_E“ L, " . .

§Z | C— ) [K
| Y
GNO| 4 — — —-!_5 CLAMP L _L A B _l —~— J
_{ _,J O HL.HL.AH-F.H,
— — JL_Jt J J J _JL _J
G tA 1Y 18 1C 1€ Gnd
(MC75451/MC75461) (MC1472) All Devices
Ta =0to 70°C
LOgIF gates vary to provide output shown Packaai )
r Logic Qutput _I BVcER acxaging:
{Including I 70V | MC75450‘
| Transistor Inversion)| 30 V 30V 35V | Hi-Z Input ’I; gu::'x - gase gig
’ —1—— —t 