BehaimstraBe 3, 1000 Berlin 10
Postfach 100 208

Tel: (030) 342 1041FS.: 185 478 i
Weil’s nahe liegt [ e“ rop :

distron t

@ MOTOROLA
Semiconductors






@ MOTOROLA Semiconductors

INTRODUCTION

The total number of standard Semiconductor products available from Motorola exceeds 15 000 device
types. To most of our customers this total presents an overwhelming choice, and after many years of
Market Research in Europe we have determined that the 4 000 devices selected here will meet the vast
majority of customers’ needs.

By concentrating on this preferred product range Motorola will also be able to provide better availability
in all stocking locations, thus ensuring better deliveries and advantageous pricing to customers. Where
possible, therefore, new designs should be based on devices selected from this catalogue, but please note
that all our other products are still available and details can be obtained on request from your Motorola
Sales Office or nearest Distributor.

CATALOG INDEX

A complete product Index with section and page number reference is added at the end of this catalogue.

Edition 1978
© MOTOROLA INC., 1978
‘Al rights reserved”

The information in this publication has been carefully checked, and is believed to be entirely reliable. However, no
responsibility is assumed for inaccuracies. Furthermore, such information does not convey to the purchaser of the
semiconductor devices described any license under the patent rights of Motorola Inc.
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INTEGRATED

CIRCUITS

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 objective. More-
over, 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 I1C 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
communication applications;

2. The bipolar M2900 Family for general-pur-
pose computer and minicomputer deve-
topment;

3. The bipolar superspeed M10800 Family for
critical, real-time computer systems.
Supplementing the processor component fa-

milies is a brand-new Motorola product offering

— Micromodules. 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 unlimit-
ed availability of the MCM6604 4K RAMs, as
well as introduction of the MCM4027 4K RAM
and the MCM6616 16K RAM, and a selection of
other MOS devices. Bipolar memory additions
with major impact include the MCM10146 1K
RAM.

In addition, Motorola now supplies Memory
Systems for those, whose requirements go
beyond the individual “’chip’’ stage.



Logic Families

Most significant, for 1977, is Motorola’s entry
into low-power Schottky TTL competition. In
complementary MOS, new devices in both MSI
and LS| categories have been added to this
explosive 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
contradiction in scale. Motorola’s large-scale
effort on design of specialized single-chip inter-
face circuits for computer and communications
equipment has produced devices that satisfy a
majority of requirements.

Linear Circuits

No area of integrated circuits is as widely
diversified as that of Linear Circuits. Motorola’s
Linear leadership has established itself in vir-
tually every category.

Phase-Locked Loop

Expanding the choice of circuits designed for
phase-locked loop applications are a number of
CMOS Frequency Synthesizers for CB and FM
transceivers.




Page MICROCOMPUTER
........................................ FAMILIES

7

L M6800 Family
18 M10800 Family
L S M2900 Family
1S Microsystems

3. MEMORIES

36 MOS Memories
39 Bipolar Memories

s LOGIC FAMILIES

A CMOS
X MECL
7 Megalogic LSI
B8 MTTL
61 ... INTERFACE CIRCUITS
62 Bus Interface
66 A-D/D-A Conversion
68 Memory Interface
74 Computer/Terminal Interface
76 Peripheral Interface
78 Numeric Display Interface
79 e, Voltage Comparators
81 Communication Interface
B3 e LINEAR
84 Operational Amplifiers
87 Voltage Regulators
91 High-Frequency and Special Purpose Circuits
96 Circuits for Consumer Applications

0 PHASE-LOCKED LOOP






MICROCOMPUTER
FAMILIES

All you need for your microcomputer system

The M6800 Family is a pervasive set of .
computer circuits designed to handle most data
processing, control and communication functions
with a high degree of efficiency. Its NMQOS LSI
architecture optimizes process cost reduction
without stifling system design flexibility. Its
powerful instruction set minimizes memory re-
quirements and enhances system speed. And as
backup for these components, Motorola offers an
extensive system of support products, design aids
and services that can significantly reduce your
system development costs.

Computer slices

For high performance computer systems, the
"'Slice’” approach provides an excellent method
for system design. With its ‘‘building block”
expansion concept, it is possible to meet the
end-use requirement of any computing system,
from the simple to the most complex, while
taking advantage of the cost and ease-of-design
features of standard LS! components. The Mo-
torola “Slice’” family consists of two device lines.
Both families have 4-bit architecture that is easily
expandable to meet any system size and perfor-
mance goal.

Microsystems

The difference between designing a system
with microprocessors as opposed to hardwire is
absolutely fundamental. With hardwired dedicat-
ed circuitry, once the components have been
connected, the job is done. On the other hand,
with microprocessors, when the hardware of the
system has been emulated, that is when the real
design work starts — the job of writing the
programme to turn an uneducated computer into
a functional system dedicated to a specific task.

Developing a dedicated MPU system and then
manufacturing and servicing it requires an um-
brella of support equipment. Already, the M6800
family is backed up by an array of user-orientat-
ed equipment, ranging from development aids to
manufacturing, test and service instruments. And
more instruments will be made and introduced as
they are needed, so underlining Motorola’s deter-
mination to keep THE FAMILY at the top of the
systems designer’s list.




The Motorola M6800 microcomputer family

The Components

Support Software

Support Peripherals

When you decide to abandon the time-tested
wired design in favour of microprocessors, you
will have made a decision that will influence
your entire manufacturing operation. Whether
you are designing a product for resale, or
upgrading an existing control or processing sys-
tem, the chances are you have opted to learn
while developing a MPU-based product in return
for the improved performance and cost reduc-
tions that are implicit in microprocessor designs.

Inherent in the formula for successful MPU-
based designs is the selection of the most
cost-effective processor family from among the
many systems available today. The M6800 family
ranks high in meeting the requirements.

® Its 8-bit data word handles most data pro-
cessing and communications functions very
efficiently.

® Its NMOS LSI architecture optimizes process
cost without stifling design flexibility.

® Its powerful instruction set minimizes
memory requirements and enhances system
speed.

But there are more considerations in the
selection of the best MPU system than just
technical capability. A reliable supply is of
paramount importance especially if your produc-
tion is dependent on a specific family of MPU
components and its availability. So is the con-
tinuing flow of new related products to guard
against system obsolescence and depreciation of
your software investment. Your commitment to
the Motorola M6800 system therefore takes on
more than ordinary significance. Consider the
following:

® The M6800 system includes not only a set of
MPU components, but also an extensive
system of support products and services such
as software, design aids and test equipment.
There is also a dedicated team of technical
consultants who can reduce the cost of
developing your system. All are available
through our large European Distributor
network.

@ Motorola is dedicated to the continual ex-
pansion of the M6800 system with new
products, designs and expanded peripherals —
all tailored to increase the scope and value of
your investment.

® Motorola is a world leader in semiconductor
development and manufacture because it has
the industry’s most diversified line of semi-
conductor products. This proven solid-state
capability offers the added insurance of con-
tinuing total-product support.



THE COMPONENTS

The M6800 family

P Suffix
Plastic Package

The MPU

1.0 MHz FAMILY

Function Type* Case Description
Microprocessor MC6800L 715 Monolithic 8-bit MPU forming the central control function for
MC6800P 7M1 the M6800 family. Bi-directional data bus, 8-bit parallel
processing 16-bit address bus capable of addressing 65K bytes of
memory, 72 instructions. DMA and multiple processor
capability.
MC6802L 715 Contains all the registers and accumulators of MC6800 plus an
MC6802P 711 internal clock oscillator and 128 bytes of RAM. Completely
software compatible with MC6800 as well as the entire MC6800
family of parts.
Peripheral Interface Adapter MC6820L 715 Interfaces MPU to peripherals through two 8 bit bi-directional
MC6820P 71 peripheral data buses and four control lines. Programmed by the
MPU during system initialization.
MC6821L 715 Functionally identical to MC6820 but with 2 TTL load
MC6821P 711 capability on both A and B sides.
Priority Interrupt Controller MC6828L 623 Adds to prioritized responses to interrupt system. It serves to
PIC MC6828P 649 eleminate polling routing and implement a mask feature.
(Equ: MC8507)
Programmable Timer PTM MC6840L 695 Three 16 bit counters. Control register and status register.
MC6840P 710 Frequency measurements, event counting, interval measuring.




Function Type Case Description
Floppy Disk Controller FDC MC6843L 718 Performs the complex MPU/Floppy interface fuction. Can
MC6843P 711 interface a wide range of drives with minimum of external
hardware.
Direct Memory Access MC6844L 715 For a peripheral to access memory directly, DMAC uses the
Controller DMAC MC6844P 711 HALT and/or Three State Control Function of the MPU.
CRT Controller CRTC MC6845L 715 Performs MPU to CRT interface function.
MC6845P 711
ROM-1/0O-Timer (Combo) MC6846L 715 Provides the means, in conjunction with MC6802 to develop a 2
MC6846P 711 chip microcomputer. Consists of 2048 bytes of mask pro-
grammable ROM, an 8 bit bidirectional data port and an 16 bit
programmable timer.
General Purpose Interface MC68488L 715 Provides the means to interface the |EEE 488 standard instru-
Adapter GPIA MC68488P 711 ment bus and the MC6800.
Asynchronous Communications MC6850L 716 Provides the data formating and control to interface serial
Interface Adapter MC6850P 709 asynchronous data communication information to bus organized
systems. Programmable control register provides variable word
lengths, clock division ratio, transmit control, receive control,
and interrupt control.
Synchronous Serial Data MC6852L 716 Provides a bi-directional interface for simultaneously trans-
Adapter MC6852P 709 mitting and receiving standard synchronous communications
characters. Programmable control for variable word lengths,
synchronization and interrupt.
Advanced Data Link Controller MC6854L 719 Performs MPU/Data communications link function for the
ADLC MC6854P 710 ’Advanced Data Communication Control Procedure’” ADCCP.
Digital Modem MC6860L 716 Provides necessary modulation, demodulation and supervisory
MC6860P 709 control to implement serial data communications link, over
voice-grade channel, utilizing FSK at bit rates to 600 bps.
2400 bps Digital Modulator MC6862L 716 Provides necessary modulation and control to implement serial
MC6862P 709 data communication link, over voicegrade channel, utilizing
DPSK at bit rates of 1200 or 2400 bps.

*L Suffix = Ceramic Package, P Suffix = Plastic Package

1.5 MHz and 2.0 MHz FAMILY

The MC6800 family is available in extended operating fre-
quency. The block diagrams and device operation are the

same as for the basic MC6800 series and components.

1.5 MHz — A" Suffix 2.0 MHz — “’B”" Suffix
MC68A00 P/L MC68B00 P/L
MC68A21 P/L MC68B21 P/L
MC68A50 P/L MC68B50 P/L

etc etc

EXTENDED TEMPERATURE RANGE
Suffix: CL/CP: —40 °C +85 °C (for 1 and 1.5 MHz)
CQCS: -55 °C +125 °C Mit 883 Class C

BQCS: -55 °C +125 °C Mil 883 Class B
(for 1 MHz only)




Memores

RANDOM ACCESS MEMORIES

Type Description Access Time Case
MCM6810L 128 byte Static Random, Access memory. Single Power Supply. 450 ns 716
The Memory is compatible with MC6800 Microcomputer Series,
mCmeE810P providing random storage in byte increments. 450 ns 709
MC68A10L 128 byte Stat_ic Randor.n, Acgess memory. §ingle Power Supgly, 360 ns 716
MCE8A10P The Memory is compatible with MC6800 Microcomputer Series, 360 ns
providing random storage in byte increments. 709
128 byte Static Random, Access memory. Single Power Supply.
MC68B10L The Memory is compatible with MC6800 Microcomputer Series, 250 ns 76
MC68B10P providing random storage in byte increments. 250 ns 709
READ-ONLY MEMORIES (ROM, EPROM)
Type Function Description Case
MCM6830AL/AP 8K bit ROM Mask-programmable, 1024 words by 8 bit, 3-state Data output 716
MCM68A30AL/AP for use in bus-organized systems: single power supply 5 volts 500 709
MCM68B30AL/AP ns max. acc. time, 350 ns A Version, 250 ns B Version
MCM68308L/P* 8K bit ROM Mask-programmable, 1024 words by 8 bit, 3-state Data output 716
MCM68A308L/P for use in bus-organized systems, single 5-volt power supply, 500 709
MCM68B308L/P ns max. acc. time, 350 ns A Version, 250 ns B Version
MCM6832L/P* 16K bit ROM Mask-programmable, 2048 words by 8 bit, 3-state data output 716
for use with bus organized systems, power supplies (V) —12, -5, 709
—5 max. acc. time 550 ns.
MCM68316EP/EL 16K bit ROM Mask-programmable. 2048 x 8 bits. Designed for use in bus 716
MCM68A316EP/EL organized system single power supply +5 V Temp: 0 to 70 °C, 709
acc. time: 500 ns 350 ns A Version.
MCME8316EP1 16K bit ROM Similar to MC68316E but temp. range: —40 to +85 °C. ;:)g
EL1
MCM68332L/P 32K bit ROM Mask-programmable, 4096 x 8 bit. Designed for use in bus 716
MCMG8A332L/P organized system single power supply +5 V Temp: 0 to 70 °C, 709
acc. time: 500 ns, 350 ns A version
MCM6E8708L 8K bit Alterable Alterable, 1024 x 8 bit, 3-state output for system debug usage 716
ROM and similar applications, power supply (V) +12, +5, —5. Acc.
time 450 ns. 2708 compatible.
MCM68AT708L 8K bit Alterable Similar to MCM68708L but acc. time 300 ns. 716
ROM

1




Bus Interface

Type Clock Speed Function
MC6871A 921.6 KHz or 1 MHz 2-phase hybrid crystal clock with built-in crystal and buffer.
Input Output
Hold o1, ¢2, g2 TTL
Memory Ready 2x, Mem. clock
MC6875L 0to 2.5 MHz 2-phase monolithic clock. Requires a crystal or an RC or LC network a
Case 620 4 times the basic frequency.
MC6875P
Case 648 Input Output
X1, X2 4x
DMA/REF REQ 2x
MEMORY READY DMA/REF GRANT
SYSTEM RESET 91, 92
EXT.IN Bus ¢2
Mem. clock
Reset
MPQ6842 0 to 300 MHz Clock buffer. Quad dual in line silicon annular complementory transistors.
Case 646

Clock Generators

Type Function Case
MC6880L/P/CL Three-state Quad Transceiver for data bus. Inverting. 620, 648
(MC8T26)
MC6881L/P Triple Bus Switch for multiprocess applications. 620, 648
( =MC3449)
MC6885L/P Three State' Hex Buffer for Address Bus. Non inverting. 620, 648
(=MC8T95)
MC6886L/P Inverting 620,648
(=MC8T96)
MC6887L/P Non inverting 620,648
(=MC8T97)

| .
MC6888L/P nverting 620,648
(=MC8T98)
MC6889L/P Quad Data Bus Extender Non inverting. 620, 648
(=MC8T28)

12




COMPUTER SLICES

The MECL 10800
ECL 4-bit slice processor family

LSI INTEGRATED CIRCUITS

MC10800 series (—30 °C to +85 °C)
MC10800 M series (—55 °C to +150 °C T)

L Suffix Gl
Ceramic Package

Function Device Type Case
4-bit Processor Slice MC10800 725
Microprogram Control Function MC10801 725
Timing Function MC10802 623
Memory Interface Function MC10803 725
4-bit Bidirectional Translator
with Latch (ECL & TTL) MC10804 620
5-bit Bidirectional Translator
with Latch (ECL & TTL) MC10805 e
Dual Access Stack MC10806 725
5-bit Bidirectional MECL
Transceiver with Latch MC10807 620
Multibit Shifter (16 bits) MC10808 725




The TTL 4-bit slice processor family M2900

LSI INTEGRATED CIRCUITS

MC2900LC series (0 °C to +70 °C)
MC2900LM series (—55 °C to +125 °C)

ASE 719

, Ceramic Package

Function Device type Case
0°C to +70 °C —55 °C to +125 °C

4-bit Processor Slice MC2901LC MC2901LM 715
4-bit Processor Slice (Faster) MC2901ALC MC2301ALM 715
Look Ahead Carry MC2902LC MC2902LM 620
Quad Bus Transceiver (OC) MC2905LC MC2905LM 623
Quad Bus Transceiver with parity (OC) MC2906LC MC2906LM 623
Quad Bus Transceiver with parity (OC) MC2907LC MC2907LM 729
Microprogram Sequencer MC2909LC MC2909LM 719
Microprogram Sequencer MC2911LC MC2911LM 729
Quad Bus Transceiver (TS) MC2915ALC MC2915ALM 623
Quad Bus with Parity (TS) MC2916ALC MC2916ALM 623
Quad Bus with Parity (TS) MC2917ALC MC2917ALM 729
4-bit Register MC2918LC MC2918ALM 620

14



MICROSYSTEMS

M6800 evaluation kit 2

MICROCOMPUTER MODULE

KEYBOARD/DISPLAY MODULE

MEK®6800D2 provides an expandable kit that is
ideal for those who wish to develop systems using
the M6800 microprocessor, but who do not want
to invest in expensive terminals.

The kit includes a hexadecimal keyboard and
display, 384 byte of RAM, 16 1/0 lines, an ACIA,
an audio cassette interface and 1K byte monitor
with step-by-step and trace features, all built
around the MC6800 MPU.

All parts to complete the system and get it
operational are provided in the kit with ex-
ception of the power supply. In addition to the
expansion of the microcomputer module, more
RAM, ROM and 1/0 parts may be accommodated
when implementing a more complex system.
Machine language programmes can be entered
through the system keyboard or the built-in audio-

cassette interface. Hexadecimal LED displays are
provided to monitor data and address information.
A crystal-controlled clock is used to eliminate
timing adjustments.

This system includes:
® on-board hexidecimal keyboard and displays;
® JBUG monitor to
trace one instruction,
set up to five breakpoints,
examine and change memory content;
® nparallel and serial interface capability;
16 1/0 lines, 4 control lines;
® 256 byte of RAM available for the user's
programme;
® built-in audio-cassette interface.

15



Polyvalent development family

The Polyvalent Development System (PDS) fills
the gap between low-cost and on-a-board micro-
computers, and the sophisticated aids for designing
microprocessor systems. Its design is flexible in
order to meet the needs of the user as he evolves
his system.

Stand-alone computer M68SAC1

As its name suggests, the Polyvalent Develop-
ment System is really a family of sub-systems that
can be selected to provide the required options
and can then be used to analyse the system.

These are the different configurations that may
be implemented:

URRENT LOOP/
TURSZIZC
NTERF ACE

INTERRUPT LINES

INTERRUPT LINES a

T I

TRANSCEIVERS

.

BUS

—

LY

1
3k x8 H

——L
AROM/ROM SOCKETS

The master-board may be used as a complete
computer system, so significant savings in cost and
size over multi-board systems can be made. The
crystal-controlled clock provides the computer
with the option of working with dynamic or slow
memories. The clock circuit generates the timing
signals used by the module’s baud rate generator.

By setting jumpers, the user can tailor the
module to work in different configurations to suit
his needs cheaply.

Moreover the characteristics are designed to
be flexible and include:

16

® four 8-bit parallel input/output ports and con-
trol lines for peripheral interfacing;

® two asynchronous input/output ports with one
RS232.C/TTL/-TTY current loop interface;

® 384 byte of RAM;

® three MCM68708 or equivalent EPROM/ROM
sockets;

® one MCM6830 ROM socket;

® 921.6kHz on-board crystal controlled clock;

® no restriction on interrupt capability;

® on board real-time clock;

® four-jumper selectable vector addresses;



® buffered three-state bus connector;
® fully compatible with all EXORciser modules
and micromodules.

Microprocessor evaluation board M68MEB 1

The master board provides an ideal means for
evaluating the devices of the M6800 family es-
pecially when a monitor programme is stored in
ROM or EPROM. The user can design his own
debugging programme or simply plug the Motorola
monitor, ‘MINIBUG II’ into one of the four
ROM sockets.

In both cases, a tele-typewriter is likely to
speed up the design cycle, compared with the use
of a low-cost terminal consisting of some keyboard

Total Development System

ekl T,

M68ADS1 with 5-inch CRT (M68ADW1 without CRT)

The second version of the PDS described above
requires that a tele-typewriter is hooked-up to the
master-board. Such a communication link consti-
tutes an expensive solution compared with the cost
of the microcomputer itself.

A logical step is to consider the conversion of

and 7-segment display.

The MINIBUG Il firmware provides handling
for serial communications through an ACIA.
Thus a programme may be fed into and tested in
the read-write storage. This configuration is used
to test general-purpose routines as well as input/
output handlers for control of the spare ACIA
and PlAs contained on the master-board.

MINIBUG Il features are:

® memory load and punch/print (hexadecimal
and binary);

memory and registers examine and change;
memory test function;

go to user’s program;

select 1 or 2 stop bits.

PDS to an Autonomous Development System
(ADS) which includes complete facilities for de-
veloping a hardware/software design. It provides
a cost-effective terminal to avoid the use of the
slow and noisy tele-typewriter. This feature com-
bines the master-board with a video card,
M68DIM1, used as interface to either a CRT
monitor or an ordinary TV display on European
Standards.

17



MPU

BUS SYSTEM CARD

NMI
MINIBUG 11/
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The display interface module includes a one- ® (625 lines of positive or negative video signal;
page memory, an ASCII character generator and ® on-board 65MHz VHF modulator (channel 3);
a VHF modulator. While the one-page memory is ® one-page memory (512 characters);
automatically accessed by the character generator, ® black-on-white or white-on-black display;
it is normally accessed by a computer for reading ® fully buffered three-state bus connector
and writing because the module emulates a stan- (EXORciser compatible);
dard 512-byte RAM module beginning at address ® hardware top-of-page pointer;

COO0O0. ® jumper selectable base address;

. . ® fully transparent and independant display re-
This system provides: fresh;
® 16 lines of 32 characters; ® 128-character set.
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The 1/O operation performed by the MINIBUG
Il program are monitored, on an interupt basis,
by special firmware stored in another ROM of the
master-board and called ‘input/output supervisor’
(M6810S1).

The firmware for the supervisor provides the
user with an efficient interface to the PDS
peripherals (CRT, keyboard, printer) and either
the co-resident MINIBUG Il firmware and user’s
software or an external asynchronous line such as
the TTY connection of the EXORciser.

The firmware is designed to:

® be compatible with M68DIM1 32-ine x 16-
character display interface;

® provide for future display improvement;

® work with co-resident standard /O routines;

® be standard to ACIA main system connection
(8-bit word, 1-stop bit);

® have cursor control;

® have background control
black-on-white display).

When the display page is full, the next line will be

displayed at the bottom, and the whole page is

shifted up by one line losing the top line (scroll-

up display).

(white-on-black or

The peripheral devices supplied with the ADS
include:
® full ASCI!I keyboard;

ORDERING INFORMATION
OPTION DESCRIPTION OPTION DESCRIPTION
MBBADS1 completely assembled and tested system, with a M68TDS1  ADS6 complete development station in a cabinet
5" CRT 16-line x 32-character Display with power supply, audio-cassette interface,
M68ADS6 completely assembled and tested system, with a 8K RAM and Editor/Assembler module
5" CRT 16-line x 64-character Display M68TDS2 ADS6 complete development station in a cabinet
MEBADW1 completely assembled and tested system, with with power supply, audio-cassette interface,
16-line x 32-character Interface, without 8K RAM and Editor/Assembler/Basic module
CRT-monitor (for use with a standard M68TDS3  ADS6 complete development station in a cabinet
TV-receiver, VHF, 66.26 MHz channel E3) with power supply, audio-cassette interface,
MEBADW2 completely assembled and tested system, with 16K RAM and Editor/Assembler module
16-line x 32-character Interface, without CRT- M68TDS4  ADS6 complete development station in a cabinet
monitor (for use with a standard TV-receiver, with power supply, audio-cassette interface,
UHF, 591.26 MHz, channel E36) 16K RAM and Editor/Assembler/Basic module.
M68BADWSE completely assembled and tested system, with
16-line x 64-character Interface, without
CRT-monitor (for use with a M6BMDM9
9" CRT-monitor)
ACCESSORIES DESCRIPTION
M68MDM9 9" CRT-monitor
M68MPR1 Motorola 30 chr/sec. Printer
M68MPP1 Electro-sensitive paper for MPR Printer
M68DMC1 Display Monitor Cabinet for 5” CRT Monitor
M68DMC9 Display Monitor Cabinet for 9” CRT Monitor
M68KBC1 Keyboard Cabinet for M68KBD1
M68EAM1 ROM resident Assembler/Editor Module
M6EBEAB1 ROM resident Assembler/Editor/BASIC Interpreter Module
MMS68103 16K-byte RAM module
MMS68103-1 8K-byte RAM module
Me8Cim1 Audio Cassette Interface Module
M68PPR1 PDS PROM Programmer
M68MMLC2 Chassis with 10-slot card-cage and power-supply
M68MMSC2 Chassis with 5-slot card-cage and power-supply
M68MMCCO5 5-slot card-cage
M68MMCC10 10-slot card-cage
MEC68MIN3E MINIBUG 3E Firmware ROM, with Breakpoints capability.

® 127mm (5-inch)
M68ADS1).

CRT monitor (with the

An interface is provided on the ADS for an
optional medium-speed printer (M68MPR1) to
keep track of important data during the design
phase. The printer works at 30 characters per
second and accepts 64, 7-bit ASCIl characters.
This configuration offers several advantages over
the other ‘complete’ development kits because it
has:
® full keyboard to allow the programmer to type
in any ASCI| character for editing a program;
® CRT or TV screen to display status of registers
or memory locations together, compared with
one line of LED display. This saves time during
software debugging;

® provision for a medium-speed printer to keep

a record of important data during the de-

bugging phase.

These features avoid the need for a terminal to
develop a microcomputer.

Furthermore the design cycle is drastically shor-
tened when operating the man-machine communi-
cation at 9.6K baud.

Terminal for EXORciser (master-board &
video-board)

Should the user need sophisticated peripherals
such as floppy disk and enhanced debugging
services, he would find that Motorola has a top

development tool in the EXORciser. The ADS may
then be quickly converted to a terminal system
for use with the EXORciser monitor EXBUG, or
any file stored on diskette such as: macro-
assembler, linking loader or user program.

19



Again the medium-speed printer, M6BMPR1
permits a record of debugging or assembly listing
to be kept. The terminal does require the same
firmware as before. A jumper allows access to the
right section of the common ROM at the time of
system’s start-up.

PDS with editor and assembler

The ADS can be extended to include full
editing and assembly. The ADS is then combined

Audio-cassette interface medule

with an audio-cassette interface (M68CIM1), a
ROM resident editor/assembler (M68EAM1), and
an 8K or 16K RAM (MMS68103) providing the
storage memory. A standard micromodule card-
cage (M6BMMCCO5 or M6BMMCC10) should be
used to interconnect all these modules. Alter-
natively a complete chassis (M68MMSC2 or
M68MMLC2) including the power supply can be
used. Medium-speed printer (M68B8MPR1) may also
be used to keep track of important programme
assembly listings.

POWER SUPPLIES

10S ACIA
ROM (8008)

e

RS232.C/TTL/

INTERFACE

BUS SYSTEM CARD

L
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|
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CRT
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DISPLAY INTERFACE
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The MC68CIM1 is used to interface any ordin-
ary audio-cassette recorder with any of the PDS
configurations (SAC, MEB, ADS) apart from the
terminal configuration. The audio cassette is used
as a storage media for object programmes and data
(dump and load), and for source programmes used
with the assembler/editor in the ADS.

The data is recorded on the cassette according
to the Kansas City Standard. In the playback
mode, the clock is recovered from the signal and
used to clock the receiving ACIA in the PDS.

Editor/assembler module
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The M6BEAM1 is a 7K ROM module containing
an adapted ROM co-resident editor/assembler, to
be used on a PDS equipped with a single audio
cassette.

The source and/or object code can be loaded
from or dumped onto the cassette. Both editor
and assembler are run from the ROM, leaving all
RAM available as a buffer for source code and
symbol table. The assembler requires that the
source code has been loaded into the RAM by the
editor before performing automatically the two-
pass assembling. This feature allows non-incre-
mental single-cassette system to be used.

The software is not dependent on any firmware
monitor although it uses the MINIBUG Il addressed
ACIA as the communication device.

To summarize, the module:
® s PDS plug-in compatible;

This feature copes with cassette speed variations
of up to 30% without producing errors.

The characteristics of this device are:

transmission rate: 300bit/s;

logic ‘1”: 2.4kHz signal;

logic ‘0’: 1.2kHz signal;

clock frequency: 4.8kHz;

C-60 cassette capacity: approximately
100K byte.

HF BB UL

® is ROM resident;

® allows immediate access without software
loading;

® assembles at high-speed directly from memory;

requires only a non-incremental audio cassette;

® s independent of ROM monitor 1/O routines.

For every 50 statements of users programme
about 1.5K of RAM is required.

PDS PROM programmer (M68PPR1)

The PPR PROM programmer enables the PDS
to programme 2704/2708 EPROM devices, verify
the data in the EPROM and transfer data from the
EPROM to the PDS RAM memory. The control
firmware is contained in an on-board ROM and is
compatible with the MINIBUG Il firmware of the
PDS.
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The EXORciser

The EXORciser is an expandable system that
allows emulation of any M6800 microcomputer
configuration, from the simple to the elaborate.
Built-in programming and diagnostic routines faci-
litate the development and debugging of the
dedicated programmes for the system under design.

The EXORciser, M68SDTT2, contains a power
supply and three functional modules — MPU, debug
and baud-rate generator. Alternatively, in the
USE-EXORciser, M68STTU2B, the MPU module

Memory modules

is replaced by the User System Evaluation (USE)
module which extends the capabilities of the
EXORciser.

This microcomputer requires additional memory
and interface circuitry to use the peripherals and
these parts are added on as modules, so the
designer may purchase only the modules he needs.
The chassis accommodates up to 12 additional
plug-in modules and the memory capacity may be
increased to 65536 byte.

All these are bus-compatible with the EXORciser and plug into the main chassis. They extend the flexibility of the EXORciser.

. Battery
Capacity e Base address ROM
Part number . Organization Refresh mode h . back-up
(bit) selection emulation capability

MEX6812-1 2K x 8 2 x 1K byte static switches X
M68MMO6 2K x 8 1 x 2K byte static jumpers
MEX6815-3 8K x 8 2 x 4K byte cycle stealing switches X
MMS68102-1 8K x8 | 2x4K byte* cycle stealing jumpers X
MMS68103-1 8K x 8 1 x 8K byte hidden jumpers
MMS68102A-1 8K x9 | 2x4Kword* | cyclestealing jumpers X
MMS68103A-1 8K x9 1 x 8K word hidden jumpers
MEX6816-1 16K x 8 1 x 16K byte cycle stealing switches
MMS68102 16K x8 | 4 x 4K byte* cycle stealing jumpers X
MMS68103 16K x 8 | 2 x 8K byte hidden jumpers
MMS68102A 16K x 9 4 x 4K word™ | cycle stealing jumpers X
MMS68103A 16K x9 | 2 x 8K word hidden jumpers

2 * in the same 32K address boundary




MEX68RR EPROM/RAM module

This pre-wired memory card can mount up
to 16 MCM68708 EPROM devices (or their equi-
valents) for up to 16K x 8-bit of available PROM
plus four sockets for MCM6810 RAM devices.
Memory devices are not supplied.

Interface modules

MEX6820 Input/Output module:

® four 8-bit input/output ports for parallel peri-
pherals;

® eight controlled interrupt lines;

® each 1/0 port may be individually selected as a
memory address;

® three-state TTL compatible 1/0 lines.

MEX6850 ACIA module:

® interfaces with TTY or RS232C data terminal;

® 8- or 9-bit transmission;

® programme-selectable odd, even or no parity;

® 8 switch-selectable baud rates of 110 to
9600 baud.

See also the Micromodule Family (P. 25)

Auxiliary modules

MEX68WW universal wirewrap module
® space for mounting up to 75, 14-pin wirewrap;
® sockets for user designed circuits.

MEX68XT Extender module
® permits access to any EXORciser module from
outside the EXORciser chassis.

Aids for the system design/manufacturing
and service

The EXORciser is the basis not only for system
design, but also for the support of subsequent
microprocessor manufacturing and testing.

Systems Analyser (MEX68SA)

This instrument is used to trouble-shoot M6800-
based equipment or, in conjunction with the
EXORciser, as a design tool.

In field service, the system analyser derives
power and 1/0 signals directly from the system
under test. It stops the system at any point in its
programme, steps through the programme, changes
the contents of the system memory, monitors and
records the MPU’s operation during a selected
portion of the programme. It can even perform
these functions without shutting down the oper-
ation of the system.

In EXORCciser applications, it adds a variety of
options to the system’s inherent programme
development capabilities. In conjunction with the
EXORciser and USE, it offers a powerful combi-
nation of development and diagnostic tools.

EPROM/PROM programmer module 3
(MEX68PP3)

-Once a programme for a microprocessor system
is designed and debugged, it is entered into a
read-only memory (ROM) which becomes part of
the dedicated MPU-operated system. When an end
system is manufactured in large quantities, these
programmed 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
alterable PROM (EAPROM) and do the program-
ming himself. The PROM programmer, in con-
junction with the EXORciser will perform this
function quickly, easily and cheaply.

The PROM programmer module 2 enables the
the EXORciser to programme several types of
MOS EPROM and bipolar PROM devices. This
module plugs directly into the EXORciser. Its
software is available on cassette (A), papertape
(B), EDOS (E) and MDOS (M) diskettes.

Devices that can be programmed are:

MCM68708/2708 1K x8
MCM2716 2K x8
MCM7640 512 x8
MCM7641 512 x8
MCM7660 1K x 8
MCM7661 1K x 8
INT2704 512x8
INT2708/58 1K x 8
INT2716 2K x 8
TMS2708 1K x 8
TMS2716 2K x 8
HM7610 256 x 4
HM7611 256 x 4
HM7620 512 x4
HM7621 512 x4
HM7640 512 x4
HM7641 512 x4
HM7644 1Kx4
MMI16305 512 x4
MMI16306 512 x4
MMI6305 512 x4
MMI5306 512 x4
MMI16301 256 x 4
MMI6300 256 x 4
MMI5301 256 x 4
MMI5300 256 x 4
MMI16335/6 256 x 4
MMI16340/1 512 x8
MMI6384 1K x8
MMI6380 1K x8
825126 256 x 4
825129 256 x 4
825130 512 x4
825131 512 x4
825140 512 x 8
825141 512 x 8
825180 1K x 8
825181 1K x8
8252708 1K x8
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Systems performance monitor (MEX68SPM)

The systems performance monitor provides a
means of monitoring the operation of MPU sys-
tems. Information is gathered on performance
and a summary report is produced on the system’s
operation. The user can, by analysing this infor-
mation, evaluate the performance of his software

User System Evaluator (USE) (MEX68USEB)

and determine how to make it more efficient.

The systems performance monitor periodically
samples the address lines of the system. This
information is collected to produce a map of the
system addresses. At the completion of an oper-
ation, the monitor formats and prints a report on
control terminal.

This module extends the capabilities of the
EXORciser in an existing user system.

Although the EXORciser permits design of
a MPU system through emulation, the USE module

Component Tester (MEX68CT)

allows the diagnostic and evaluation capabilities
of the EXORciser to help an existing system. In
conjunction with the system analyser and EXOR-
ciser it provides a diagnostic centre for all
6800/6802 based equipment.
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The practical way to test an LS| computer
‘component is in a computer system. For the
M6800 system, this is 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 associated test programms. In use,
the test head is connected with the EXORciser, by
the control card and interface cables. The ap-
propriate personality card is inserted in the test
head. Then, with the device under test plugged

Microprocessor analyser M6BMPA-1

M MOTOROLA
MICROPROCE SSOR

ANALYZER

The MPA-1 provides digital data measurement
that is ideally suited to microprocessor hardware
and software diagnostics. Using the thumbwheel
switches on the front panel, a trigger word can be
set to any location in the address space of the
microprocessor.

Recognition of the trigger word can:

® start data capture;

® stop data capture and show processor activity
which preceded triggering;

® start a counter to delay data capture by a
preset number of clock cycles up to a maximum
of 64K.

The MPA-1 is a self-contained analyser with its
own 228mm (9-inch) CRT display. The display
format is similar to a printed page. It is organized
into 8 lines of 4 words each. The rows read from
left to right and are ordered from top to bottom
of the screen. The words displayed are in hexa-
decimal notation — 4 characters of address in-
formation followed by 2 characters of corres
ponding data.

into the personality card, the appropriate test
programme steps the component through its func-
tions, using the firmware of the EXORciser. The
entire test takes from 0.5 to 1.5 seconds, de-
pending on the device under test, and indicator
lamps on the test head show pass/fail for the
component.

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.

ADORESS

Applications:

In addition to programme and data storage, the
address space of the microcomputer may contain
any number of 1/O devices, registers, buffer regions
or vectored locations for interrupt handling. All
locations in this space can be used as trigger
addresses — even locations with no device or
memory assignments at all. This gives this MPA-1
a wide range of diagnostic power:

Programme, data, or illegal addresses. . . debugging
Sub-routine jumps and returns. . . stack operations
Interrupt vector locations . . ........... real time
Interface registers or buffers. . ............. 1/0

Support peripherals

Data loading peripherals are not necessarily
an integral part of an MPU line but when de-
signed for use in conjunction with a particular
MPU system it is often possible to make savings
by avoiding circuit redundancy. Motorola already
supplies some dedicated peripherals for the M6800
system and has more under consideration.
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EXORdisk 1l (M68SFD2000)

The EXORdisk 1l is a floppy disk storage
system that extends the capacity of the EXOR-
ciser by up to 256 256 byte of memory per
diskette and uses the latest version of Motorola
dual floppy-disk drives. It allows high-speed trans-
fers because of fast headsettling time and logical
sector arrangement. An interface card connects it
to the EXORciser. The new software, MDOS, is
contained on a single diskette. Random or se-
quential file organization is permitted with MDOS,
and so is multiple 1/0 file activity. MDOS also
features: job control files for batch-type use,
file expansion without recopy, user-defined com-
mands, user access to system routines, high-speed
programme loading, a unified 1/O concept for
device independence, and binary memory image
files to conserve disk space. Eighteen MDOS
commands provide the user with a comprehensive
means to rapidly develop or modify software.
The resident driver firmware is accessed by the
MDOS to control disk operations — various entry
points are available to a user to perform certain
operations. Specifically, a user has access to
initialization and error checking, diskette oper-
ation, line printer drive and diskette mini-diag-
nostic routines. The MDOS software requires
16K byte of RAM. Together with the EXORciser,
the EXORdisk |1 provides a complete development
system whose high-speed software capabilities can
be matched only by much more expansive mini-
computers.
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Ordering information:
M68SFD2000: EXORdisk I, 220V, 50Hz, dual-
drives, including:
® EXORciser interface module;
MDOS disk operating system;

°
. ® co-resident editor/assembler;
°

Macro-assembler and linking loader (requiring
24K byte of RAM).

EXORprint

EXORprint is a completely serl-contained
printer housed in an attractive desktop cabinet. It
produces lines of eighty to 132 characters at a
maximum rate of 60 to 180 per second. EXOR-
print’s impact head prints on 102 to 439 mm wide
roll paper using a continous ribbon cartridge.
Because the print head moves uniformly, vibration
and wear are minimized. Reliable operation is
further assured by a printing mechanism free of
brakes, clutches, and dampers. Optoelectronic is
used to accurately position each dot.

The complete EXORprint package includes the
line printer and the MEX68PIC printer inter-
connection cable assembly as well as the MEX68PI|
printer interface/lO module which is housed in the
Micromodule, EXORciser, or other external
system used to interface with the printer.



Polyvalent Development System (PDS)

The PDS can be used as input/output console
for the EXORciser. The M6BADS1 Autonomous
Development System (ADS) can be plugged into
the EXORciser. It has full ASCIi keyboard and
CRT capability. An optional medium-speed printer,
M68MPR1, can be connected to the ADS in the
terminal configuration.

SUPPORT SOFTWARE

Motorola display terminal (M68SXD10200)

The MDT is a complete 304.8mm (12 inch)
CRT/keyboard terminal. It displays 24 lines of 80
characters (7 x 9 dot matrix character repre-
sentation) and accepts different fields attribute
codes like blink, half-bright, underline. A full
ASCII keyboard is provided. The user may easily
add special functions by employing an expansion
scheme that allows more control programme, data
storage and hardware 1/O parts to be incorporated
on the basic package. The communications inter-
face is RS232 compatible and provides an asyn-
chronous link to connect directly to the EXOR-
ciser.
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Human programmers speak one language: ma-
chines understand another. Hence, a number of
programmes (software) have been developed to
automatically translate from the programmer’s
language (source language) to machine language.
Such a translation programme is called an as-
sembler or a compiler.

The development of programmes that convert
an uneducated microcomputer into a dedicated
machine can be accomplished directly on the
machine to be programmed (as with an EXOR-
ciser), or on other types of computer. The

Resident software

This software is designed for the EXORciser
and PDS systems to provide the lowest programme-
development cost where a number of M6800
microcomputer designs are contemplated over a
period of time. It includes an editor, an assembler
and a macro-assembler. The macro-assembler
allows programme relocation using the linkage
loader/editor, and conditional assembly. In ad-
dition, two high-level languages can now be used
with the M6800 microprocessor: FORTRAN and
BASIC.

assembler used on the EXORciser is called a
‘resident assembler’.

Going hand-in-hand with the assembler, for
programme development, is the editor. This soft-
ware routine permits the programmer to use a
computer to make whatever changes are required
to create, correct, or revise a programme. Each
computer has an edit programme which is unique
to that system.

Motorola provides a compatible family of
software that permits M6800 microcomputer pro-
gramme development.

The EXORciser resident FORTRAN compiler
allows development of high-level language modules
to be mixed through the linking loader with
programme-modules  developed in assembler
language. A FORTRAN library is provided, con-
taining mathematical sub-routines and run-time
1/0 routines.

The EXORciser-resident BASIC interpreter pro-
vides the M6800 family with the widely used
BASIC language. It includes features such as
decimal arithmetic, string variables and array,
intrinsic functions, and can run either in calculator
or programme modes.

Ordering information and minimum RAM requirements

Software

PDS

EXORciser

EXORciser +
EXORdisk 11

assembler

Co-resident editor/

MG68EAM1 (4K)
(ROM resident)

M68XAEG813 (A/B)
(8K)

included (16K)

linking loader

Macro-assembler/

Not available

M68MASRO10 (A/B)
(16K)

included (24K)

compiler

Resident FORTRAN

Not available

Not available

M68FTNRO12M (24K)

Resident BASIC

M68EAB1 (8K)

M68BASR010 (A/B)

M68BASRO10M (20K)

interpreter (ROM Resident) (8K)
Resident MPL Not available Not available M68MPLRO10M (56K)
compiler

A Suffix: cassette B Suffix: papertape M Suffix: MDOS diskette

Non-resident computer system
Our cross-software allows the in-house main-

frame computer to simulate M6800 hardware
during the development of microcomputer pro-
grammes.

To simplify the use of other computers in the
development of programmes for M6800 machines,
additional software have been developed:
® cross-assembler — translates mnemonic language

into M6800 machine language using a host

computer.

® cross-simulator — duplicates on a host machine
the execution of machine language instructions
for the M6800 microprocessor and includes a
count of the elapsed cycles of simulation.

® MPL cross-compiler — translates the high-level
user-oriented language called MPL into M6800
mnemonic language. The MPL is a subset of
PL/1 with features chosen for the micro-
processor environment.

M6800 non-resident computer software options

DESCRIPTION| MEDIA HOST COMPUTER
Honeywell
Sigma 9 HP2100 1BM360/370 Nova 6000 €DC6000 POP11

Cross. Punch card | MBBSAMO214E | M68SAMO413E | M68SAMO713E | M6BSAMOB14E | MGBSAMO312E | MGBSAM1014E | MG8SAM1113E
assembler Magnatic tape | M6BSAMO214F | M68SAMO413F | M68SAMO713F | M68SAMOB14F | M68SAMOS12F | MG8SAM1014F | M68SAM1113F
wPL Punch card | M68MPLO212E M6BMPLOT12E M6BMPLOS12E | M6BMPL1012E

Cross-compiler | 1 netic tape | MBBMPLO212F MEBMPLO712F M6BMPL0912F | M6BMPL1012F

Cross. Punch card | M6BEMLO211E | MGBEMLO411E| MGBEMLOT11E | M6BEMLO812E | MGBEMLOS11E | MBSEML1012E | MBBEML1111E
simulator Magnetic tape | MBBEMLO211F | M6BEMLO411F| MBBEMLO711F | MGBEMLO812F | MGBEMLOS11F | MGBEML1012F | MESEMLI111F
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Micromodules —
a new product line from Motorola

Microprocessors are changing alot of design and
manufacturing concepts as well as marketing
philosphies that have become deeply entrenched.
For example, Motorola, being a very broad based
semiconductor manufacturer, has a long tradition
of supplying a wide range of components for
electronic equipment: but the design and manu-
facture of the equipment itself has always firmly
been regarded as our customers’ responsibility.
Now the MPU has changed the very definition of
‘equipment’, raising it to a higher level of sophisti-
cation and introducing new building blocks of ever
increasing complexity.

It started with support products for the M6800
microcomputer components. These are a series of
development aids that permit the system designer
to ‘exercise’ the MPU components and to ‘exor-
cise’ the user programme that converts the com-
puter into a functional instrument. This
development tool is, in essence, an expandable
microcomputer designed to facilitate the debugging
of a system. And it will encourage you to con-
struct a system based on the modular concept.

Expanding the concept

The microprocessor is more than just another
component: it's a viable, working computer that

only needs auxiliary memory, interface and dedi-
cated software. This makes it useful for an infinite
variety of processing and control applications.
How much memory? How much interface? The
only factor that precludes a manufacturer of a
general purpose microprocessor from putting all
the memory and interface on the same chip as the
MPU is that he cannot anticipate its eventual
application. But wouldn’t it be convenient if you
could buy a microcomputer with just the right
amount of circuitry, ready for programming to
your needs?

The Micromodules family elevates microcom-
puter system design from the package to the board
level. It includes interactive modules ranging from
complete, off-the-shelf microcomputers with speci-
fied capabilities ready for dedicated programming,
to a variety of mix-and-match board assemblies
that give the designer a large number of options.
Options are supplemented by the existing comple-
mentary EXORciser modules which add memory
and interface options to the system.

The Micromodule approach to microcomputer
design is offered as an addition to, and not a
substitute for, fundamental designing with basic
components. It is suitable for those with small
volume applications but who have limited develop-
ment and manufacturing resources, or where
design and development time-savings are important.
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Details:

M68MMO01 Monoboard microcomputer, including
an MC6800 MPU, 1K byte RAM, 48 I/O lines,

sockets for four 1K PROM or ROM.

M68MMO01A Monoboard microcomputer, including

an MC6800 MPU, 1K byte RAM, 32 I/O lines.
1 asynchronous communication interface adapter

(ACIA), sockets for four 1K PROM or ROM.
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M68MMO3 32 input/output module, TTL

com-

patible with optionai pull-up/puli-down termina-

tions.

M68MMO03

OUTPUT DATA INPUT DATA
4
32 32
32 OUTPUT DATA LATCHES 32-TO - B LINE
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P & }l
ADDRESS ENABLE
DATA
ON-BOARD
ADDRESS
ADDRESS SELECT
BUS BUFFERS SELECT
LOGIC
\ V4l b4 L 16 V4 8 /
v
DATA CONTROL ADDRESS OFF-BOARD
BUS BUS BUS ADDRESS

SELECT

or ROM devices.

M68MM04 8K/16K PROM/ROM module pro-
viding sockets for one to sixteen, 1K x 8-bit PROM

T T T T T T
— SOCKETS FOR 8 1K x 8 AROMS t
L ! ] ! I .
T r . - - T T 1
1“—- SOCKETS FOR 8 1K x 8 AROMS
] ; i ) . I
DATA ADOMESS ENABLE
I ON-BOARD
ADDRESS seLecT
BUS BUFFERS = SELECT
LoGIC .
\——I dr. 4 ! I & I,—____/
.
DATA CONTROL ADDRESS OFF-BOARD
BUS BUS BUS ADORESS
M68MMO04 SELECT
M68MMO5A 8-channel differential 12-bit A/D

module.

M68MMO5B 16-channel single-ended 12-bit A/D

module.
M68MMO5C Quad 12-bit D/A module.
M68MMO06 2K byte RAM module.

M68MMCC05/10 Micromodule card-cage for 5/10

micromodules.

M68MMSC/LC Micromodule chassis including cage
for 5/10 cards cabinet fan and power supply.
M68MMPS1-2 This 220V power supply has short-
circuit and overload protection. It provides 5V dc
at 16A, 12V dc at 2.5A, —12V dc at 1.5A and
8V dc at 0.1A. It features remote sensing and
overvoltage protection for the 5V dc output.
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Memory systems

Total systems complexity and demands on
reliability are rising with each advance in tech-
nology and increasing user sophistication. More
and more systems designers are looking for answers
to the problems of reliability, complexity, and
economy. Some of the answers are being provided
by the power and flexibility of microcomputers.
However, while microprocessors are helping to
solve many of the old problems, systems designers

are now having to address new problems associated
with complex software. The demand for larger and
faster mini and micro computer memory is
growing are the costs of memory component
selection, testing, board design, burn-in, and sys-
tem testing. It is to this new problem that
Motorola Memory Systems has set itself the task of
providing answers and the tools to help you solve
problems faster and with greater economy.

Part number Organization
(bit)
MMS68100 16K x 8
MMS68100-1 8K x 8
MMS68100-2 4K x 8
MMS68102 16K x 8
MMS68102-1 8K x 8
MMS68102A 16K x 9
MMS68102A-1 8K x9
MMS68103 16K x 8
MMS68103-1 8K x8
MMS68103A 16K x 9
MMS68103A-1 8K x9
MMS68104 16K x 8
MMS1110 16K x 16
MMS1110-1 12K x 16
MMS1110-2 8K x 16
MMS1110-3 4K x 16
MMS1110P 16K x 18
MMS1116 16K x 16
MNS1116-1 12K x 16
MMS1116-2 8K x 16
MMS1116-3 4K x 16
MMS1118 16K x 18
MMS1118-1 12K x 18
MMS1118-2 8K x 18
MMS3400 32K x 18
MMS80810 32K x 8
MMS80810-1 16K x 8
MMS80810A 32K x9
MMS80810A-1 16K x 9

Description

Hidden refresh memory modules for M6800
systems (pseudo-static)

Memory modules for M6800 synchronous
systems with battery back-up capability
(Compatible with EXORciser/PDS/
Micromodules)

Hidden refresh memory modules for M6800
systems

(Pseudo-static)

(Compatible with EXORciser/PDS/Micromodules)
Memory module for kit 2 system

Add-in memory for LSI111

Add-in memory for PDP-11/05, 10, 15, 35, 40, 45

Add-in memory for PDP-11/04, 34

Plug-in memory module, compatible with
MICRORAM 3400N memory system.

Add-in memory for 8080A based systems,
compatible with SBC80/10 single board
cormputer




Application support
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A support system that grows with your To add development speed
needs BASIC EXORciser M68SDTT2
EXORdisk |1 with appropriate M68SFD2000
Suppose you are going to use the M6800 MPU software .
system for some of your future equipment design 16K byte of additional RAM MEX6816-1
— how much design and support equipment will or MMS63103
you need, and when will you need it? The flexibility .
of Motorola’s support equipment lets you satisfy OPFIOHSI
your requirements cheaply. Peripheral 1/0O card MEX6820
Resident FORTRAN compiler M68FTNRO12M
At the outset, you may want a minimum Resident BASIC interpreter M68BASR0O10M
system that permits a fundamental development. For fi .
Then, as your designs become more complicated, Egkg,{,,"}',vﬂmcreag"" MEX68RR
you may want to augment the equipment with PROM car MEXE8PP2M
faster development tools and their accompanying programmer
:3:::/:\556231:?:"'% you will want to expand the To improve debug capability
v System analyser module MEX68SA
User System Evaluator
As you near the end of the design cycle, you v MEX68USEB
will need production capability in the form of an For data-communication desi
. gns
EPROM/RAM card and a PROM _programmer; ACIA 1/O card MEX6850
you may also want the debug options that are
avau!atl)le with the System Analyser and the USE For on-line components and systems testing.
modu es. F.mally, to test the various components MOTEST 1 component tester MEX68CTM
in production, the MOTEST-1 component tester with options
is a valuable addition. Microprocessor CRT analyser M68MPA1-1
These various groupings are itemized: To go in medium volume production
. Monoboard micromodule M68MMO1 or
Minimum system . . . M68MMO1A
or
Total development system M68TDS2 MPU micromodule M68MMO02
Medium-speed printer M68MPR1
(and paper) (M68MPP1) plus micromodules to suit your needs.
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Design of MPU-based systems is not difficult.
The nature of the required components reduces
the hardware to a small number of easily com-
patible building blocks. However development of
software to efficiently convert the computer into
a dedicated machine is another matter. It demands
a thorough knowledge of the interactive nature of
the building block, as well as detailed knowledge
of the processor’s unique instruction set and its
capabilities. Motorola’s M6800 application support
ranges from a literature library to personalized
training and consultation.

User group library M6800UG

The M6800 user group library provides its
members with a source of programmes that are
of general interest to M6800 systems designers.
The library is intended to reduce duplications of
standard programme developments, such as arith-
metic routines, input/output routines. (Price on
application)

Support literature

Technical documentation
(Prices on application)

‘M6800 Microprocessor Applications Manual’

A 700-page book discussing all aspects of the
M6800 system from components to programming
and applications.

‘M6800 Microcomputer system design data’

Detailed technical specifications data sheets,
for all semiconductor components in the M6800
programming.

‘M6800 Programming reference manual’

A book of 112 pages discussing all aspects of
M6800 programming and including short des-
cription of firmware commands set.

‘From the computer to the microprocessor
An introductory book to computers and micro-
processors available in English, French or German.

‘Understanding microprocessors’

An introductory book to microprocessors
covering aspects such as programming, system
design and MPU market.

Application notes

R-29-3-10 MC6870A, MC6871A, MC6871B
microprocessor clock applications in
M6800 microprocessor systems.

AN320 Interfacing MPU-MC6800 with CMOS
systems.

AN731 Low-speed modem fundamentals (see
also AN747 and EB-49).

AN732A A non-volatile microprocessor memory
using 4K N-channel MOS RAM:s.

AN740 The design of an N-channel 16K x 16-
bit memory system for the PDP-11

AN747 Low-speed modem system design using
MC6860 (see also AN731 & EB-49).
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AN754 Device operation and system imple-
mentation of the Asynchronous Com-
munications Interface Adapter (ACIA)
MC6850.

AN757 Analogue-to-digital conversion tech-
niques with the M6800 microprocessor
system.

AN764 . A floppy disk controller using the
MC6852 SSDA and other M6800
microcomputer family parts.

AN770 Data acquisition networks with NMQOS
and CMOS.

AN771 MEK6800D2 microcomputer kit sys-
tem expansion technique.

AN773 A CRT terminal using the M6800
clock generator/driver.

AN775 M6800 systems utilizing the M6875
clock generator/driver.

EB-49 Application  performance of the
MC6860 modem (see also AN731 &
AN747).

Specific detailed descriptions

More than 50 different booklets describe dif-
ferent products of hardware, software, firmware
and allow Motorola to ship with each part a
technical document covering all aspects of the
equipment. (Available with product)

Datasheets

Each part is described in a separate datasheet
available from your local Distributor or the
Motorola Sales Office.

System design courses and seminars

After more than two years of training sessions
held in major cities all over Europe, Motorola’s
3-day, hands-on microprocessor course has
emerged as one of the most popular ways for
engineers to master the design of M6800 systems.
The course is taught by experienced instructors,
well qualified in microprocessor techniques. It is
given according to a pre-published schedule in all
countries, but can be presented at specific factory
locations at a nominal cost.

For the latest schedule, and additional in-
formation, please contact your local Distributor
or the Motorola Sales Office

Engineering assistance for applications

Assistance for MPU applications is available to
the M6800 user. An international network of
consultants has been set up all over Europe to
provide you with the design support you may
need. (Please call your Motorola Sales Office or
Distributor for names and addresses. )
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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 supply-
ing Memory Systems and Micromodules for those whose requirements go beyond the
individual ““chip’’ stage.

Read Only Memories are available from Motorola in three ways:

1. In Mask Programmable (custom program) 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 development
by permitting erasure of memory content and re-programming for current needs. Field-Pro-
grammable PROMs allow custom programs on a small-quantity basis through use of fusable
nichrome hnks bypassing the expense of a mask-program effort.

3. In Pre-Programmed form; these low-cost, off-the-shelf ROMs contain specific popular programs,
particularly in code converter and character generator functions.
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MOS Memories

NMOS Memories

MCMB6500 series: metal gate, low threshold, N-channel MOS (NOMS)
MCM6600 series: silicon gate, low threshold, N-channel MOS (NMOS)

READ ONLY MEMORIES (Metal Gate NMOS) 3 voltage suppliers +12, +5, -5 V

Type Function Description Case
MCM6550L/P 16 patterns of 24 or 32 beats mask programmable rhythm generator, 3 power 699, 711
7168 bits supplies: +15 V, +5 V, —3 V. Max. access time 1 ms
MCM6560L/P 8k-bit ROM mask programmable: 1024 words by 8-bit, or 684, 709
2048 words by 4 bit, 3-state output
MCM6570L/P 8k-bit ROM, character generator mask programmable, 128 characters in a 7 x 9 matrix, 684, 709
(row) select) character-shift capability, TTL compatible
MCM6580L/P 8k-bit ROM, character generator mask programmable, 128 characters in a 7 x 9 matrix, 684, 709
(column select) control command, characters are not shifted
MCM6590L/P 16k-bit ROM mask programmable, 2048 words by 8 bit, 3-state output 684
MCM6832L/P 16k-bit ROM mask programmable, 2048 words by 8 bit, 3-state output 716, 709
MCM65308L/P 8k-bit ROM mask programmable, 1024 words by 8 bit, 3-state output 716, 709
MCM65317L/P 16k-bit ROM mask programmable, 2048 words by 8 bit, 3-state output
READ ONLY MEMORIES (Silicon Gate NMOS) Single voltage supply 5 V
MCM6670L/P 8k-bit ROM, character generator mask programmable, 128 characters in a 7 x 5 matrix 726, 707
(row select)
MCM66700 8k-bit ROM, character generator mask programmable, 128 characters in a 7 x 9 matrix, 684, 709
(row select) character-shift capability, TTL compatible
MCMG6830AL/P 8k-bit ROM mask programmable, 1024 words bz 8 bit, 3-state output 716, 709
MCM68308L/P 8k-bit ROM mask programmable, 1024 words by 8 bit, 3-state output 716, 709
MCM68316EL/P 16k-bit ROM mask programmable, 2048 words by 8 bit, 3-state output
—40 to +85 °C version available (E1) 716, 709
MCM68332L/P 32k-bit ROM mask programmable, 4096 words by 3 bit, 3-state output 716, 709
UV ERASABLE PROGRAMMABLE READ ONLY MEMORIES (Silicon Gate NMOS) 3 voltage supplies +12, +5, -5 V
MCM2708L 8k-bit EPROM electrically programmable, 1024 words by 8 bit, TTL com- 716-03
patible, 450 ns access time
MCM27A08L 8k-bit EPROM electrically programmable, 1024 words by 8 bit, TTL com- 716-03
patible, 300 ns access time
MCM2708P 8k-bit PROM electrically programmable, 1024 words by 8 bit, TTL com- 709
patible, 450 ns access time
MCM2716L 16k-bit EPROM electrically programmable, 2048 words by 8 bit, TTL com- 716-03
patible, 450 ns access time
MCM2717L 16k-bit EPROM electrically programmable, 2048 words by 8 bit, TTL com- 716-03
patible, 450 ns access time
MCM68708L 8k-bit EPROM electrically programmable, 1024 words by 9 bit, M6800 fa- 716-03
mily bus compatible, 450 ns access time
MCM68A708L 8k-bit EPROM electrically programmable, 1024 words by 8 bit, M6800 fa- 716-03
mily bus compatible, 300 ns access time
UV ERASABLE PROGRAMMABLE READ ONLY MEMORY (Silicon Gate MOS) Single voltage supply 5 V
MCM2716AL 16k-bit EPROM electrically programmable 2048 words by 8 bit, TTL com- 716-03
patible, 450 ns access time
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FUNCTION GENERATORS
Pre-programmed ROMS

plus character generator

Type Function Description Case
MCM6561L/P 8k-bit ROM code converter pre-programmed MCM6560L, 1024 words by 8 bit, six con- 684, 709
version codes (ASCII, EBCDIC, Hollerith, Selectric)
MCM6562L/P 8k-bit ROM code converter modified version of the MCM6561L 684, 709
MCM6571L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, English and Greek 684, 709
MCM66710L/P (row select) alphabets various mathematical symbols and punctuation
marks
MCM6572L/P 8k-bit ROM character generator same as MCM6571 or 66710 except that characters are 684, 709
MCM66720L/P (row select) not shifted
MCM6573L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, English and 684, 709
MCM66730L/P (row select) Japanese alphabets, other symbols, characters are not shifted
MCM6574L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, mod. ASCI| code and 684, 709
MCM66740L/P (row select) TTY control symbols and other signs
MCM6575L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, mod. ASClI code and 684, 709
MCM66750L/P (row select) TTY aophanumeric control characters
MCM6576L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, English character 684, 709
MCM66760L/P (row select) generator
MCM6577L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, German character 684, 709
MCM66770L/P (row select) generator
MCM6578L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, French character 684, 709
MCM66780L/P (row select) generator
MCM6579L/P 8k-bit ROM character generator pre-programmed MCM6570 or 66700, European character 684, 709
MCM66790L/P (row select) generator
MCM6581L/P 8k-bit ROM character generator pre-programmed MCM6580L, English and Greek alphabets, 684, 709
(column select) various mathematical symbols and punct. marks
MCM6583L/P 8k-bit ROM character generator pre-programmed MCM6580L, English alphabet, Japanese 684, 709
(column select) characters, mathematical symbols and punct. marks
MCM6591L/P 16k-bit ROM code converter pre-programmed MCMG6590L, 6 character conversion codes 684
plus character generator and 128 characters in mixed font of 5 x 7 and 7 x 7 dot ma-
trix with extra check bits
MCM6830L/P7 8k-bit ROM pre-programmed MCM6830A MIKBUG and MINIBUG, Rev. 716, 709
8, programs of M6800 Software support
MCM6830L/P8 8k-bit ROM pre-programmed MCM6830A MIKBUG and MINIBUG, Rev. 9 716,709 |
MCM6832L/P91 16k-bit ROM code converter pre-programmed MCM6832, same program as MCM6591 716, 709
plus character generator
MCM65308L/P7 8k-bit ROM pre-programmed MCM65308, same program as MCM6830L/P7 | 716, 709
MCM65317L/P91 16k-bit ROM code converter pre-programmed MCM65317, same program as MC6591 716, 709
plus character generator
MCM68308L/P7 8k-bit ROM pre-programmed MCM68308, same program as MCM6830L/P7 | 716, 709
MCM68316EL/P91 16k-bit ROM code converter pre-programmed MCM68316E, same program as MCM6591 716, 709

1 CASE 709
Plastic Package

CASE 716-3
Ceramic Package
UV erasable PROM only

CASE 711
Plastic Package

CASE 716

Ceramic Package

CASE 726
Ceramic Package
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RANDOM AGCESS MEMORIES

Type Function Description Case
MCM4027L/C4 4k-bit Dynamic RAM (16 pin) 4096 words by 1 bit, 250 ns max. access time, page mode 690, 620
MCM4027L/C3 4k-bit Dynamic RAM (16 pin) 4096 words by 1 bit, 200 ns max. access time, page mode 690, 620
MCM4027L/C2 4k-bit Dynamic RAM (16 pin) 4096 words by 1 bit, 150 ns max. access time, page mode 690, 620
MCM4096L/C11 4k-bit Dynamic RAM (16 pin) 4096 words by 1 bit, 350 ns max. access time 690, 620
MCM4096L/C16 4k-bit Dynamic RAM (16 pin) 4096 words by 1 bit, 300 ns max. access time 690, 620
MCM4096L/C6 4k-bit Dynamic RAM (16 pin) 4096 words by 1 bit, 250 ns max. access time 690, 620
MCM6605AL 4k-bit Dynamic RAM (22 pin) 4096 words by 1 bit, 300 ns max. access time 677
MCM6605AL1 4k-bit Dynamic RAM (22 pin) 4096 words by 1 bit, 200 ns max. access time 677
MCM6605A L2 4k-bit Dynamic RAM (22 pin) 4096 words by 1 bit, 150 ns max. access time 677
MCM4116L/P25 16k-bit Dynamic RAM (16 pin) 16384 words by 1 bit, 250 ns access time, page mode 690, 648
MCM4116L/P20 16k-bit Dynamic RAM (16 pin) 16384 words by 1 bit, 200 ns access time, page mode 690, 648
MCM4116L/P15 16k-bit Dynamic RAM (16 pin) 16384 words by 1 bit, 150 ns access time, page mode 690, 648
MCM6616L/P5 16k-bit Dynamic RAM (16 pin) 16384 words by 1 bit, 300 ns access time, page mode 690, 648
MCM6616L/P4 16k-bit Dynamic RAM (16 pin) 16384 words by 1 bit, 250 ns access time, page mode 690, 648
MCM6616L/P3 16k-bit Dynamic RAM (16 pin) 16384 words by 1 bit, 200 ns access time, page mofe 690, 648
MCM6810AL/P 1k-bit Static RAM (24 pin) 128 words by 8 bit, 450 ns access time 716, 709
MCM68A10L/P 1k-bit Static RAM (24 pin) 128 words by 8 bit, 360 ns access time 716, 709
MCM68B10L/P 1k-bit Static RAM (24 pin) 128 words by 8 bit, 250 ns access time 716, 709
MCM2114L/P45 4k-bit Static RAM (18 pin) 1024 words by 4 bit, 450 ns access time 726, 707
MCM2114L/P30 4k-bit Static RAM (18 pin) 1024 words by 4 bit, 300 ns access time 726, 707
MCM2114L/P25 4k-bit Static RAM (18 pin) 1024 words by 4 bit, 250 ns access time 726, 707
MCM2114L/P20 4k-bit Static RAM (18 pin) 1024 words by 4 bit, 200 ns access time 726, 707
MCM2114L/P15 4k-bit Static RAM (18 pin) 1024 words by 4 bit, 150 ns access time 726, 707
CMOS Memories
MCM14500 series: metal gate, low threshold, complementary MOS
RANDOM ACCESS MEMORIES
Type Function Description Case
MCM14580A 4 x 4 Multiport Register 24 pin 1 Ms access time 716
MCM14580C 4 x 4 Multiport Register 24 pin 1.5 Us access time 716, 709
MCM14505A 64-bit Static RAM 14 pin 64 words by 1 bit, 640 ns access time 632
MCM14505C 64-bit Static RAM 14 pin 64 words by 1 bit, 750 ns access time 632, 646
MCM14537A 256-bit Static RAM 16 pin 256 words by 1 bit, 4 Us access time 690
MCM14552A 256-bit Static RAM 24 pin 64 words by 4 bit, 3 Us access time 716
MCM14552C 256-bit Static RAM 24 pin 64 words by 3 bit, 6 Us ac<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>